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Otomotiv sektorii, stirdiiriilebilir sosyal ve ekonomik kalkinmayt
saglayabilmek agisindan katma degeri yiiksek olan sektorlerden biridir ve
Tiirkiye agisindan biiyiik onem tasimaktadir. Otomotiv sektorii uluslararasi
alanda hizla degisen pazar kosullari ve rekabet sartlar: nedeni ile siirekli
gelisim icinde olan bir konumdadwr. Cumhuriyetimizin 100. yiuli 2023
hedeflerine ulasabilmek icin katma degeri yiiksek iiriinlerin tasarim ve
tiretimi gerekmektedir. Otomotiv sektorii ulusal ve uluslararast alanda hizli
bir degisim siirecindedir ve yeni teknolojiler ile desteklenmis bir sektor
gelisimi gozlenmektedir. Sektoriin katma degeri, teknolojiye hakim olma,
tasarim yapabilme ve tiretim bilgilerine sahip olma ile iliskilidir. Bu
nedenle, Tiirkiye'nin siirdiiriilebilir sosyal ve ekonomik kalkinmasinin
gerceklesmesi hedeflerine katkist olabilmesi, bu alanda rekabet edebilmesi
Ve gelisimini siirdiirebilmesi igcin Otomotiv Sanayii sadece iiretim ile
yetinmeyip, tirtin tasarimi yapabilen, rekabet¢i Ar-Ge ve inovasyonla
desteklenmis, ~ Universite-Sanayi  isbirliginin ~ gelismis  oldugu, yeni
teknolojileri kullanan bir konuma gelmelidir.

Ik olarak 2002 yihnda birincisini diizenledigimiz OTEKON Otomotiv
Teknolojileri Kongresi‘'nin sekizincisi olan OTEKON 2016, bu yil 23 - 24
Mayis 2016 tarihlerinde gerceklestirilecektir. OTEKON Kongreleri
geleneksel hale gelmis ve kurumsallagmis yapisiyla iilkemiz otomotiv
endiistrisinin gelisimine tasarim ve Ar-Ge ¢alismalarimin yayginlasmasina
yonelik  katkilarini  siirdiirmektedir. ~ Diizenlenmekte olan OTEKON
kongreleri katilimcilar i¢in otomotiv ve ilgili sektorlerde en son teknolojik
gelismeleri, uygulamalar: paylasmak ve tartismak agisindan ideal bir ortam
olusturmaktadir.

OTEKON 2016 etkinligini destekleyen sponsorlarimiza, bildiri gonderen
vazarlara, bildirileri degerlendiren hakemlere ve Kongreye katkisi olanlara
tesekkiir eder, kongrenin otomotiv alanindaki ¢alismalara yararli olmasini
dilerim.

Prof. Dr. Ferruh OZTURK

Kongre Baskani

Otomotiv Miihendisligi Boliimii Baskani
Uludag Universitesi
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BILIMSEL PROGRAM

23 May1s 2016, Pazartesi

08:30-09:30  Giris ve Kayt Islemleri
09:30-10:30  Acihs Konusmalari
Baran Celik (BEYCELIK-GESTAMP CEO)
Osman Sever (OSD Genel Sekreter)
Prof.Dr. Yusuf Ulcay (REKTOR Uludag Universitesi Rektorii)

10:30 - 10:45  Ar-Ge Direktorleri A¢ihs Konusmalari
Murat Tagdelen (OYAK RENAULT Teknik Direktor)
Ergiin Giiraslan (FORD OTOSAN Miihendislik Direktorii)
Filippo Sesia (TOFAS Ar-Ge Direktorii)

10:45-11:00 Kahve Arasi

1. OTURUM /11:00 - 12:30

A Salonu . ;
Oturum Bagkani: Prof.Dr. Ibrahim YUKSEL

B009 - Damperli Kamyonlarin X-Y Eksenine Bagl Egim Acilarinin Gergek Zamanl Izlenmesine Yonelik
Bilgisayar Destekli Gomiilii Sistem ) )
Dervis Erol, Serkan Dislitas, Hilmi Yanmaz, Ozgiir Ozdilli

B049 - Serit Takip Uyar1 Sistemi (Ldws) Validasyon Cihazi Tasarimi
Sercan Sunar

BO050 - Powertrain Sizing, Power and Energy Management Of 18 Meters Series Hybrid Electric Brt For
Metrobus Istanbul
Alican Yilmaz

B052 - Hizli Sarj Olabilen, Menzil Uzatic1 Destekli Elektrikli Minibiis Gelistirilmesi
A.Umut Dogan, Onur Serin, Gorkem Bodur

B175 - Elektrikli Araclarda Batarya Paketi Gerilim Olciimii I¢in Bir Sistem Tasarimi
Abdulkadir Kircr, Furkan Sezal, Hakan Bicil, Ismail Malik Kundakct Hiiseyin Metin Ertung

B201 - Particulate Sensor Based On-Board Diagnostics Of Dpf Efficiency On A Heavy Duty Vehicle
Application \
Dinger Ozcan, Idris Deprem, Ozgiir Tunger, M.Engin Emekli, H Alper Bozkurt

B Salonu
Oturum Baskani: Dog¢. Dr. Murat YAZICI

B026 - Comparison Of Buckling Load Of Passenger Car With Different Cross- Section Tie Rod By Using
Energy Methods and Fem
Kerem Tas, R. Erdi Uyanik, Yeliz Pekbey

BO030 - Bir Ticari Aracin Aks Kovani I¢in Sonlu Elemanlar Yéntemi Ile Yapilan Yapisal Analizin Testler ile
Dogrulanmasti
Enis Gogen, Emre Sert, Ahmet Salih Yilmaz, Sertag Dileroglu

B109 - Arag Sonlu Elemanlar Modelindeki Punta Kaynaklarin Olusturulmas1 ve Kontrol Siirecinin Iyilestirilmesi
Halil Bilal

B152 - Tasit Govde Tasariminda Kompozit Malzeme Kullaniminin Sonlu Eleman Analizleri Incelenmesi ve
Optimizasyonu
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Recep Ufuk, Murat Ereke

B216 - Hafif Zirhl1 Bir Aracin Sonlu Elemanlar Analizi {le Gévde Yapisal Mukavemetinin incelenmesi
Er¢in Varol, Kadir Elitok

B229 - Tir Dorseleri I¢in Tasarlan Tamponun Darbe Davraniginin incelenmesi
Giirkan Sakar, Ibrahim Semih Topcuoglu

C Salonu
Oturum Baskani: Prof.-Dr.M.IThsan KARAMANGIL

B078 - Drying Of Water Vapor Within Exhaust Gas and The Effect Of Dryer On Emission Measurement
Nurettin Ali Dasdemir

B121 - Spin Yéntemiyle Karbon Nanotiip Ile Kaplanmis Pem Yakit Hiicresi Performansinin Deneysel Olarak
Incelenmesi
Sadik Ata, Kevser Dincer, Remzi Sahin

B140 - Ketencik Biyodizelinin Common Rail Enjeksiyon Sistemli Bir Motorun Performansina Etkileri ve
Yanma Karakteristikleri
Rahman Simgsek, Hasan Aydogan

B183 - Experimental and Computational Studies On The Combustion and Emissions Of A Gasoline Hcci-Di
Engine Using Second Injection Strategy
Mustafa Deniz Altinkurt, Ali Tiirkcan, Mustafa Canakci

B193 - Wankel Motorunun Atesleme ve Piskiirtme Unitelerinin Tasarimu ve Bilgisayar Arayiizii ile Kontrolii
M. Iiter Ozmen, Omer Cihan, Abdurrahman Demirci, H. Emre Dogan, O. Akin Kutlar, Cemal Baykara

B258 - Direkt Piiskiirtmeli Benzin Motorunda Kademeli Dolgu Modunda Calismada Karigim Olusumunun
Niimerik Incelenmesi
Emre Bulut, M. IThsan Karamangil

B076 - Dizel Partikiil Filtre Karakterizasyonu
Emre Giirlek, Yigit Tiire, Nurcan Calis Acikbas, Seref Soylu, Tiirker Giidii

D Salonu
Oturum Baskani: Prof. Dr. A. Alper OZALP

BO041 - Ticari Arag I¢in Kompozit Basamak Tasarimi
Erciiment Biilbiil, Servet Berber, Nuri Ersoy

B044 - Engelliler Icin Ozel Tasarlanmis Ticari Araglarda Doner Tabla Tasarim Ve Gelistirme Projesi
Ciineyt Uziim, Harun Dogan, Alper Altiner, Soner Zivali

B104 - Lightweight Vehicle Design: An Application At Heavy Commercial Front Bumper Support Component
Hasan Ali Solak, Dr. Mustafa Erdener, Sertan Askan

B149 - Ticari Araglar I¢in Lineer Olmayan Elektrikli Basamak Gelistirilmesi
Erkut Yavuz, Remzi Mert, Erol Giiven, Kadir Cavdar

B164 - On Siispansiyon Sisteminde Agirlik Hafifletme Caligmalari
Merve Cibik, Gokhan Tekin, Yal¢in Metugin, Metin Calli, Mesut Kaya

B272 - Arag Arka Aks Siispansiyon Kirigi Optimizasyonu
Emre Isa Albak, Oktay Ersoy, Sercan Bahar, Mustafa Resit Ozer, Ahmet Ay¢icek, Erol Solmaz,
Necmettin Kaya, Ferruh Oztiirk

12:30 - 14:00 Ogle Yemegi
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2. OTURUM /14:00 - 15:30

A Salonu
Oturum Bagskani: Prof-Dr. Muhsin KILIC

B010- Comparative Experimental Performance Of An Automotive Air Conditioning System Using Refrigerants
R1234yf and R134a
Mukhamad Suhermanto, Murat Hoséz, Miimin Celil Aral

B012 - R134a Ve R1234yf Sogutucu Akiskanlarmi Kullanan Otomobil Tklimlendirme Sistemi Performansinin
Ampirik Bagmtilar ile Belirlenmesi
Miimin Celil Aral, Murat Hoséz, Mukhamad Suhermanto

BO065 - Cooling Pack Optimization Of A Light Commercial Vehicle - Cost, Weight and Cooling Performance
Evaluation
Serhan Tatar, M. Halil Yilmaz, Cenk Ding

B182 - Motor Egzoz Gazini Is1 Kaynag1 Olarak Kullanan Absorbsiyonlu Sogutma Sistemi ile Motor Test Odas1
Sogutulmasinin Termodinamik Analizi
Emrah Kantaroglu, Tolga Demircan

B249 - R1234yf Yeni Klima Gazma Uyumlu Klima Sistemi Geligtirilmesi
Semsettin Melih Akyol, Mert Colakoglu, Alperen Aksoy, Muhsin Kili¢

B238 - Otomobil Siiriiciisiiniin Siirekli Rejimdeki Yerel Isil Algisinin Ug Boyutlu Sayisal Incelenmesi
Mustafa Mutlu, Gékhan Sevilgen, Muhsin Kili¢

B Salonu
Oturum Bagkani: Prof. Dr. Ali GOKTAN

B088 - Arag Sasi Analizi: Bir Uygulama
Ismail Aykut Karamanli, Ozgii¢ Dalga, Burak Ozerol, Ahmet H. Ertas

B091 - Kamyon Sasesine Baglanan Komponentlerin, Sanal Yéntem Ile Validasyon Metodunun Olusturulmasi
Emre Sert, Miisliim Yaman, Sertag¢ Dileroglu, Biilent Taggin

B099 - Pendulum Sonlu Eleman Y&nteminin Olusturulmas ve Gergek Test fle Dogrulanmasi
A. Salih Yilmaz, Selen Sagsoz

B102 - Yolcu Otobiisii I¢cin Devrilme Sanal Analiz Yontemi Olusturma
A. Salih Yilmaz, M. Mirag¢ Cicek, Selen Sagsoz

B233 - Durability Improvement Of A Wishbone Bush For A Passenger Vehicle
Savas Kayact, Barig Atamer

B255 - Alternatif Malzemelerden Uretilmis Hafif Ticari Arag Kap1t Mentesesinin Karsilagtirmali Sonlu
Elemanlar Analizi
L Kiirsad Kandirmis, Orhan Kurtulus, Mustafa Tas, Murat Yazict

C Salonu
Oturum Baskani: Prof. Dr. Ali R. YILDIZ

B056 - Bir Ticari Ara¢ Gévdesinin Yapisal Optimizasyon Yoluyla Tasarimi ve Gelistirilmesi
Timur Soganci

B161 - Agirlik Optimizasyonu Yapilmis Bir Otobiis Govdesinin Devrilme Giivenlik Kisitinin Saglanmasi
A. Salih Yilmaz, M. Mirag¢ Cigek, Miisliim Yaman, Selen Sagsoz

11
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B241 - Bir Binek Ara¢ Sonlu Elemanlar Modelinin Burulma Modu Optimizasyonu
Cagri Akdeniz, Erkut Yalgin, Halil Bilal

B244 - Tasit Kaput Menteselerinin Optimum Tasarimi

Sevket Ozcan, Yasar Pala, Ahmet Yilduim, Ali Riza Yildiz

B261 - Arag B-Siitunu Carpisma Analizi ve Hizlandirilmis Tasarim Yaklasimi {le Optimizasyonu
Ismail Oztiirk, Ferruh Oztiirk

B266 - Ara¢ Yan Carpisma Enerji Soniimleyicisinin Optimum Tasarimi
Emre [sa“Albak, Murat Yildizhan, Baris Efendioglu, Ismail Oztiirk, Erol Solmaz, Necmettin Kaya,
Ferruh Oztiirk

B270 - Optimal Design Of Automotive Cushion DISC
Samet Kartal, Necmettin Kaya, Tolga Cakmak, Alper Karaduman, Fatih Karpat

D Salonu
Oturum Baskani: Yrd. Dog¢. Dr. Giirsel SEFKAT

B101 - Hibrit-Elektrikli Sehir I¢i Otobiislerde Yakit Ekonomisinin Iyilestirilmesine Yonelik Enerji Yonetim
Sistemi Algoritmalarinin Tasarimi
S. Caglar Baslamisli, Bayramcan Ince, Mertcan Kogak, Hasan H. Saygili

B251 - Agir Ticari Araglarda Otonom Carpma Onleme Sistemi Gelistirmesi
Burcu Aytekin, Serta¢ Akin

B111 - Tirkiye Siiriis Cevrimlerinin Olusturulmasi: Konya $ehri Calismasi
S. Caglar Baslamigh, Mertcan Kogak, Bayramcan Ince, M. Caner Testik

B146 - Otomotiv Uygulamalarinda Portatif Panoramik Gériintii Asistan1 i¢in Ekonomik Gériintii Birlestirme
Algoritmast
Ahmet Demiryiirek, Emir Kutluay

B147 - Goriintii Birlestirme Yontemlerinin Kusbakisi Goriintii Olusturmadaki Performanslarmin Incelenmesi
Ahmet Demiryiirek, Emir Kutluay

B153 - Binek Tasitlara Yonelik Serit Koruma Algoritmalarin Tartisilmas: Ve Yenilik¢i Bir Algoritmanin
Tanitim
Morteza Dousti, Emir Kutluay

B209 - A Matlab Based Tool For Analysis Of Steering Configurations Of Multiaxle Vehicles
Mertcan Kogak, Emir Kutluay

15:30 - 15:45 Kahve Arasi

3. OTURUM /15:45 - 17:15

A Salonu
Oturum Baskani: Dog¢.Dr. Ali DURMUS

B038 - Design Of A Steering Column For A Commercial Vehicle
Mehmet Cihat Goniiltas, Fatih Ozdemir, Tayfun Hekimoglu

B042 - Rigid Rear Axle Development For A Commercial Vehicle
Gékhan Erding, Tayfun Hekimoglu, Serhat Aslan

B098 - Traktdrdeki Egitmen Koltugu I¢in Katlanir Mekanizma Tasarimi
Kemal Dalgi¢, Emin Kenan Sag, Gékhan Sendeniz, Erol Solmaz
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B106 - El Fren Teli Baglant1 ve Gerginlik Ayar Mekanizmas1 Tasarimi
Mehtap Hidiroglu, Sener Kogucu, Erhan Sonmez, Taner Geng

B107 - Vites Kumanda Mekanizmas1 Karakterizasyon Test Diizenegi Tasarim ve Imalati

Mehtap Hidiroglu, Serhat Dingel, Mehmet Tatar

B130 - Agir Ticari Araglar Icin Yeni Nesil Statik Makas Sistemine Sahip Muavin Koltugu Tasarimi
Veli Oztiirk, Ali Durmusg

B Salonu
Oturum Baskani: Do¢.Dr. Rukiye ERTAN

B159 - Otomotiv Sektérii I¢in Pvc Kablo 1zolasy0n Malzemesinin Mekanik, Termal, Elektriksel ve Fiziksel
Ozelliklerinin Incelenmesi
Gamze Celik, Hiiseyin Unal, Meltem Giinay, Evla Ozcan

B160 - Otomotiv Kablo Izolasyon Malzemesinde (Pvc/Caco3/Talk Hibrid Kompoziti) Talk Katkisinin
Elektriksel, Termal, Mekanik Ve Tribolojik Performanslarinin incelenmesi
Gamze Celik, Hiiseyin Unal, Meltem Giinay, Evia Ozcan

B173 - Otomotiv Sektdriinde Kullamilan Poliamid Esasli Kompozitlerin Mekanik Performanslarinin Incelenmesi
Hiiseyin Unal, Abdullah Mimaroglu

B215 - Measuring the Residual Stresses in The High Pressure Fuel Rail
Ernur Kazanci, Onur Tansug, Ernur Pihava, Bora lyiuyarlar, Cinar Yeni

B223 - Yiiksek Mukavametli Otomobil Bilesenlerine Uygulanan Kesme Y 6ntemlerinin Yorulma Davraniglarina
Etkisinin Incelenmesi
Imren Oztiirk Yilmaz, Onur Saray

B236 - Bir Kayar Kap1 Merkezleyicisi Kauguk Malzemesinin Sae J200°e Gore Siniflandirilmasi
Gizem Ozel, Mustafa Tas

C Salonu
Oturum Baskani: Yrd. Dog¢. Erdem UZUNSQY

B018 - Arazi Araci Bagimsiz Aski Sisteminin Kinematigi ve Analizi
Ufuk Coban, N. Sefa Kuralay, E. Cinar Yeni, M. Umut Karaoglan

B081 - Vibration Table Tests and Dynamic Finite Element Analysis Of The Polyethylene Fuel Tank Used In
Buses

H. Burak Ustaoglu, Gokay Simit¢ioglu, Deniz Sonmez, Y. Emre Erginsoy, Vedat Z. Dogan, Zahit Mecitoglu,
Halit S. Tiirkmen, Sedat Stisler, Erdem Akay, Sena Ayhun, Serter Atamer, Basaran Ozmen

B126 - Arag Stabilitesini Gelistirmek Amaciyla Etkin Siispansiyon Parametrelerinin Istatiksel Yontemler
Kullanilarak Belirlenmesi
Emre Sert, Seda Tolun

B134 - Dort Aksli 8x8 Bir Aracin Alt Bilesenlerinin Modellenmesi ve Simiilasyonu
E. Teoman Onder, S. Caglar Baslamish

B172 - V Formlanmis Ara Baglanti Borusuna Sahip Bir Otomobil Arka Dingilinin Arag Agirlig1 Azaltmadaki
Etkileri
Yal¢in Metugin, Metin Call, Merve Cibik, Emre Yigitoglu, Gokhan Tekin, Mesut Kaya, Vedat Karadag

B234 - Direksiyon Sisteminin Esnek Coklu Cisim Dinamigi Yontemi fle Yapisal Analizleri
Evren Kiipeli, Kadir Elitok

13
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D Salonu
Oturum Bagkani: Prof. Dr. Akin B. ETEMOGLU

B040 - Indiiktif Isttic1 Ile Elektrikli Araglarm Isitilmasi
Eray Tugrul, Gizem Maviengin, Birol Arifoglu, Sabri Camur, Yeda Agdogmus

B064 - Sehirlerarast Bir Otobiise Ait Klimanin Farkli Hava Karigim Oranlarina Gore Ekserji Analizi
Mehmet Bilgili, Ediz Cardak

B179 - The Energy Saving Potential Of The Regenerative Braking For The Heavy Vehicles
Nazim llgin Camkerten

B185 - HFC134A Sogutucu Akigkani Kullanan Otomotiv Is1 Pompasi Sisteminin Deneysel Performans Analizi

Erkutay Tasdemirci, Murat Hogoz, Ismail Sari, Ertan Alptekin

B194 - Heat Pump Applications In Automotive Air Conditionig Systems
Halil Bayram, Gokhan Sevilgen, Muhsin Kili¢

B210 - Siirekli Miknatisli Elektrik Motorlarin I¢indeki Tasimimla Olan Is1 Transferinin Sayisal Olarak
Incelenmesi
Tayfun Giiler, Hasan Karabay

17:15-17:30 Kahve Arasi

4. OTURUM /17:30 - 19:00

A Salonu
Oturum Bagkani: Yrd. Do¢. Dr. Murat REIS

B027 - Sedanlarda Bagaj Hacminin Akustik Modlara Etkisi
Akin Oktav

B051 - Akustik letim Kayb1 Hesabiin Sanal Yéntemle Yapilmasi, Analitik Hesap Ile Karsilastirilmasi
Deniz Yazgag, Artun Botke

BO055 - Bir Otobiisiin Egzoz Sisteminin NVH Agisindan Sanal Olarak Incelenmesi
Artun Botke, Deniz Yazgag

B127 - NVH Testing For Idle Rpm On A Conventional Clutch
Cihan Uriit

B230 - Investigation and Refinement Of The Wide Frequencyband Drum Brake Noise
Mustafa Tosun, Aytekin Ozkan, Ayhan Yagct

B Salonu
Oturum Bagskani: Prof. Dr. M. Cemal CAKIR

B048 - Toplu Tagima Araglarinin Devrilme Giivenligi I¢in Ece R66 Regiilasyonunu Saglayabilecek Sanal
Miihendislik Kabiliyeti Gelistirilmesi
Ozgiin Kiigiik, Sercan Sunar, Mertcan Kaptanoglu

BO75 - Hibrit I Serisi 50 Persentil Carpisma Test Mankeni {le Whiplash incinmesinin Deneysel Analizi
Ulas Gog¢men, Mustafa IThan Gokler

B254 - Termoplastik Kompozit Malzeme ve Sentaktik Kopiik Esasli Sandvi¢ Yapilardan Cok Hafif Tampon
Kirisi ve Darbe Soniimleyici Gelistirilmesi
Hakki Ozer, Yiicel Can, Harun Giiclii, Idris Karen, Murat Yazici
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B262 - Otobiis Tasarim Siireci Hizlandirilmasina Yo6nelik Devrilme Simiilasyonu
Iskender Onder Giimiis, Ferruh Oztiirk

B271- Carpigma Darbe Emicilerin Topografya Optimizasyonu le Carpisma Performansinin Iyilestirilmesi
A. Serdar Onal, Necmettin Kaya

C Salonu
Oturum Baskani: Yrd. Do¢. Dr. Gékhan SEVILGEN

B047 - On Cam Ufleglerinde Hava Cikis Hizlarini Arttirmaya Yonelik Defroster Sisteminde Hava Kanalinda
Tasarim Optimizasyonu
Belkas Ercanli Siisler, Hakan Altunkayik, Fatih Enbuk

B119 - Ara¢ Aydinlatma Sistemlerinde Kullanilan Led Teknolojilerinin Siviyla Sogutulmasi
Mehmet Aktas, Mustafa Emre Bayraktar, Muhsin Kili¢, Teoman Senyildiz

B120 - Otomotiv Aydinlatma Sistemlerinin Stviyla Sogutulmasinin Sayisal Analiz Yéntemi le incelenmesi
Mehmet Aktas, Mustafa Emre Bayraktar, Muhsin Kili¢, Sahin Kaya

B124 - Air Flow And Temperature Distribution Analysis In A Coach Bus Cabin
Gékhan Giiney, Ozgiir Ekici

B192 - Transient Thermal Cfd Analysis Of A Dry Clutch System
Tolga Cakmak, Gokhan Sevilgen, Muhsin Kili¢

B265 - Sicak Sekillendirme Stirecine Etki Eden Parametreler ve Sogutma Kanallart Tasarimi
Ferdi Esiyok, Gékhan Sevilgen, Necmettin Kaya, Ferruh Oztiirk

B267 - Aerodynamic Design Of Air Guiding Group To Enhance The Thermal Performance Of Automobile
Engine Cooling System
Ceyhun Yapici, Serhat Tiirker, Asil Boz, A. Alper Ozalp

D Salonu
Oturum Baskani: Prof. Dr. Sedat ULKU

B036 - Farkli Yolcu Tiplerine Gore Otobiis Igerisindeki Yolcu Hareketlerinin ve Beklentilerinin Incelenmesi
Ahmet Giimiis, Muammer Ozkan

B123 - Otomotiv Sektérii I¢in Uriin Gelistirme Siirecinde Kalite Fonksiyon Yayilimi ve Uygulamasi
Onur Sinak, Mustafa Tiifek¢i, M. Erman Yildiz

B135 - Ergonomik Kosullar Altinda Montaj Hattt Dengeleme
Hiiseyin Gezer, Baris Balibas, Cagri Sel

B167 - Bir Otomobil Fabrikasinda Ug Fazli Bir Is Giivenligi Sistemi
Alp Tiirkay

B180 - Critical Factor Of Geometric Variation In Perceived Quality An Engineering Approach
Ziya Yamaner, Erman Altikulag

B186 - Otomotivde Algilanan Kalite ve Etkin Miihendislik Kavramlari
Emel Unliikal Ilhan

B246 - Otomotiv Yan Sanayi Sektériinde Veri Zarflama Analizi {le Konya {linde Bir Uygulama
Ali Seving, Tamer Eren

15



16

OTEKON 2016
8. Otomotiv Teknolojileri Kongresi
23 - 24 Mayis 2016, BURSA

25 Mayis 2016, Sah

5. OTURUM/09:00 - 10:30

A Salonu
Oturum Baskani: Do¢.Dr. Fatih KARPAT

B039 - Arkadan Cekisli Ticari Araglarda Kullanilan Cift Mafsalli Kardan Saftlarin Tasarimi ve Validasyonu
Erdem Vatansever, Ozgiin Kiiciik

B138 - Simirli Kaymali Diferansiyelin Ara¢ Yol Tutusu Uzerine Etkileri
Muhammed Yiiksel, S.Caglar Baslamish

B155 - Development Of Crankshaft Concept Design Methodology For Six Cylinder Engines
Utku Cemal Unlii, Bulut Cuhadar, Volkan Yurdabak, Eyiip Can Kokan, Mustafa Erdogan, Ferhat Kahraman,
Nevzat Kara, Oguz Can Aksoy, Isa Ertiirk

B213 - Model Based Hybrid Powertrain Design And Testing
Ismail Bayezit, Fatih Furkan Ince, Ertugrul Barig Ondes

B214 - Onden Cekisli Bir Aracin NVH Faktorii Gozoniine Alinarak Gii¢ Aktarma Organlarinin Tasarim
Tyilestirmesinin Yapilmasi
Kemal Gundogan

B218 - Entegre Bir Digli Cark Tasarim Metodolojisinin Gelistirilmesi
Tufan Giirkan Yilmaz, Emin Giillii, Fatih Karpat

B128 - Clutch System Tolerance Stack Up Analysis With Comparative Case Studies
Burcu Guleryuz, Akcan Akay, Burak Cinar

B Salonu
Oturum Baskani: Prof. Dr. Ali SURMEN

B035 - Soguk Hava Sartlarinda Motorun Tiikettigi Havanin Sicakliginin Elektrikli Isitict ile Arttirilmasinin
Motor Performansina Ve Egzoz Emisyonlarina Etkisi
Ahmet Umit Tepe, Selami Sagiroglu

B072 - Buji Ateslemeli Bir Motorda 3/4 Kelebek A¢ikliginda Motor Performans ve Emisyon Parametrelerinin
Deneysel ve 1-B Sayisal Analiz ile incelemesi
Ahmet Alper Yontar, Yahya Dogu

B137 - Paralel Hibrit Bir Ara¢ i¢in Esdeger Enerji Minimizasyonu Yontemi ile Yakit Tiiketimi Optimizasyonu
Ali Amini, E. Teoman Onder, S. Caglar Baslamish, Kerem Kopriibasi, Selim Solmaz

B205 - Deneysel Tasarim Yéntemlerinin Igten Yanmali Motorlarda Kullanimi
Hiiseyin Emre Dogan, Abdurrahman Demirci, Omer Cihan, A.Selim Parlakyigit

B217 - Arag Agirhigi Azaltiminin Ara¢ Co2 Emisyonu Uzerinde Etkileri
1lyas Kacgar, Ismail Durgun, Fahrettin Oztiirk

B220 - Cift Yakith icten Yanmali Motorlarda Yakit Karisim Oraninin Performansa ve Emisyonlara Etkisi
Muhammet Aydin, Cem Sorusbay

C Salonu
Oturum Baskani: Do¢. Dr. Murat YAZICI
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B125 - Yarim Akslarin Rijitlik ve Kritik Hiz Hedeflerine Goére Optimizasyonu
Ahmet Kacar, Sibel Kaya

B166 - Underhood Optimization Of A Heavy Commercial Vehicle
Bekir Aydin, Deniz Boyaci, Mutlu Simsek

B170 - AA 5754-0O Alagiminin Ilik Hidrosekillendirilmesinde Etkin Parametrelerin Optimizayonu

Dogan Acar, Omer Necati Cora

B248 - Civatali Baglantilarin Titresim Altinda Gevsemesinin Genetik Programlama Ve Regresyon Analizi ile
Tahmini

Aysel Buyik, Adil Baykasoglu, Emre Erbil, Umut Ince

B252 - Otomobillerde Kullanilan Kugu Boynu Mentesenin Optimum Yapisal Modelinin Belirlenmesi
Caglayan Altinok, Ali Riza Yildiz, Emre Demirci, Ugur Yavuz, Taner Giiler

B268 - Yolcu Araglart i¢in Gelistirilen Koltuk Elemanlarinda Topografya ve Boyut Optimizasyonu ile Tasarim
Serdar Sarisag, Necmettin Kaya

D Salonu
Oturum Bagkani: Prof- Dr. Ali BAYRAM

B112 - Cok Malzemeli Tasarimin Ara¢ Kap1 Mentesesi Durdurucularina Uygulanmasi Sandvi¢ Bumper
Moustafa Tiifekgi, Hiimeyra Kaya, M. Erman Yildiz

B158 - Elektrikli Forkliftlerde Mast Inis Hareketinin Hibrit Arag Mantig1 Kapsaminda Kullanilabilirlik Analizi
Ahmet Irgin, Abdurrazzak Aktas, M. Cihangir Arikan

B168 - Design Considerations Of OHV Diesel Engine Cam Profile
A.Caglar Pinar

B171 - Ara¢ Kayar Kap1 Sisteminde Kullanilan Durdurucu Mekanizmanin Asilma Kuvvetinin Tespiti
Hiimeyra Kaya, Caner Giiven

B256 - Tasitlarda Kullanilan Yapistiricilarin Mekaniksel Karakterizasyonu
S.Yagoub, H.Giiglii, Filipe J.P.Chaves, L.F.M. Da Silva, M.Yazici

B264 - Otomobillerde Kullanilan Hafifletilmis Motor Kam Milinin Yorulma Analizi
Caglayan Altinok, Emre Demirci, Ahmed Kutalmis Akig, Mesut Dogan, Ali Riza Yildiz

10:30 - 11:00 Kahve Arasi

6. OTURUM /11:00 - 13:00

A Salonu
Oturum Baskani: Yrd. Do¢. Dr. Sevda TELLI CETIN

B184 - Analysis Of Urban Bus Driver Passenger Loading And Unloading Behavior For Act-R Cognitive
Architecture / )
Akin Zeybek, Peren Turan, Mahmut Olgiilii, Sinan Irgi

B189 - Binek Araglarinda Siiriilebilirligin Objektif Degerlendirilmesi — Kisimli: Arag Testlerinin
Gergeklestirilmesi ve Degerlendirme Yontemlerinin Gelistirilmesi
Osman Kopmaz, Yusuf Ulcay, Ekrem Diiven, Rasim Bozkurt, Sinan Emiroglu, Murat Ergiil

B206 - Effect of Torsional Tuned Mass Damper on Driveline Behaviours
Ayse Dilek Ozkan, IlThan Yunus
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B208 - Birbirine Bagl Hidro-Pnomatik Siispansiyon Sistemine Sahip U¢ Aksh Bir Aracin Siiriis Konforu I¢in
Optimizasyonu )
Ferhat Saglam, Y. Samim Unliisoy

B240 - Siiriicii Koltugunda Oturak Siingeri Statik Karakteristiklerinin Deney ve Sonlu Eleman Yontemi ile
Belirlenmesi
Ertugrul Samet Ergiin, Sevda Telli Cetin

B243 - Binek Araglarinda Siriilebilirligin Objektif Degerlendirilmesi — Kisim I: Ara¢ Enstriimantasyonu ve
Siirticii Profilinin Olusturulmasi
Osman Kopmaz, Yusuf Ulcay, Ekrem Diiven, Rasim Bozkurt, Sinan Emiroglu, Murat Ergiil

B Salonu
Oturum Baskani: Dog¢. Dr. Hakan AYDIN

B053 - M2 Kategorisi Bir Minibuiste D1s Giriiltii Seviyesine Etki Eden Kaynaklarin Ayristirma Metotlarinin
Incelenmesi
Emin Erensoy, Deniz Yazgag

B054 - M2 Kategorisi Bir Minibiiste Hava Emme Sistem Giiriiltiisii Iyilestirme Calismalarinin Incelenmesi
Emin Erensoy, Ali Serttag

B092 - Arag Kap1 Sizdirmazlik Profillerinde Kullanilan Malzemelerin Ses Iletim Kaybimin Modellenmesi ve
Deneysel Olarak Dogrulanmasi
Or¢un Saf, Tuncay Yiiksel, Ahmet Caglayan, Burak Erdal

B131 - Agir Ticari Tasitlarda Miisterilerin Riizgar Giiriiltiisii Sikayetlerinin Kabin I¢i Giiriiltii Seviyeleri ile
Bagdastiriimasi _ ) b
Hakki Can Koman, Ibrahim Avsar, Egemen Askin, Onur Aydin, Yasin Oner Etli, Mesut Ozkan

B145 - Tasitlarin Gii¢ Aktarma Sistemlerinin Ses Giiciliniin Hesaplanmasi Yaklagimi
Onur Yalnizca, Aytekin Ozkan

B154 - Hibrid On Gogiis Izolatoriine Ait Akustik Performansin Transfer Matrisi Metodu ile Belirlenmesi
Onur Celikkan, Aytekin Ozkan

B187 - Bozuk Yol Kosullarinda Direksiyon Milinin Akustik Degerlendirmesi S
Mehmet Yalcin Yagci, Halil Ates, Ahmet Ayvaz, Yunus Cetin, Ziya Girgin, Aytekin Ozkan

C Salonu
Oturum Bagskani: Yrd. Do¢. Dr. Hande GULER

B034 - Ekli Agir Ticari Tasit Bagimsiz On Siispansiyon Sisteminin Tasarim Siireci Ve Deneysel Yorulma
Dayanimi incelemesi
Mehmet Murat Topag¢, Can Olguner, Egemen Bahar, Ugur Deryal, Atilla Yenice, Nusret Sefa Kuralay

B060 - Hizlandirilmis Yorulma Testleri ile Motor Braketlerinin Analiz Metodolojisinin Gelistirilmesi
Ezgi Eryilmaz, Ozgiin Kiiciik, Yeliz Pekbey

B062 - Probabilistic Approach for Fatigue Life Assessment of Cam Shaft Cap
Umud Esat Oztiirk

B082 - A Methodology for The Durability of Components in Steel Suspension Systems of Commercial Vehicles
with Testing and Simulation
Mehmet Bakir, Caner Dénertas, Basaran Ozmen, A Iper Giizel, Ibrahim Kogyigit, Berkuk Altiok

B129 - Thermo-Mechanical Fatique Analysis of Flywheel on Heavy Duty Diesel Engine
Ahmet Guzel, Burcu Guleryuz, Akcan Akay
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B174 - Ayna Mahruti Dislilerde Dis Dibi Yorulma Omriiniin Analizi ve Bilyeli Dévme Isleminin Dis Dibi
Yorulma Dayanimina Etkisi
Ender Ince, Selahattin Sart

B269 - Kauguk Sizdirmazlik Elemanlarinin Sonlu Elemanlar Yontemi ile Gerilme-Gevseme Analizi
Merve Yavuz Erkek, Necmettin Kaya

D Salonu
Oturum Baskani: Prof. Dr. Irfan KARAGOZ

BO11 - Aerodynamic Correlation of on Road Aerodynamic Test and Computational Fluid Dynamic for A Heavy
Duty Vehicle
R. Omiir Icke, M. Halil Yilmaz, Cenk Ding

BO046 - Elektrikli Kompresorlii Ist Pompast Sistemi Kullanilarak Elektrikli Minibiislerin [klimlendirilmesi
Derya Burcu Ozkan, Gizem Maviengin, Eray Tugrul, Alper Arslan

B212 - Modeling the Clutch Energy of A Heavy Duty Vehicle
Ismail Akkurt, Giinay Anlag

B245 - Tasit Hava Emis Sistemi i¢in Tasarlanmug Bir Siklon Toz Tutucunun Sayisal Olarak Incelenmesi
Ali Sakin, Irfan Karagéz, Murat Ergiil, Unal Demirtas, Biilent Parali, Fatih Hakki Savas

12:30 - 14:00 Ogle Yemegi

7. OTURUM / 14:00 - 15:30

A Salonu
Oturum Bagkani: Prof. Dr. Deniz UZUNSOY

B021 - Otomotiv Endiistrisinde Twip Celiklerin Gelecegi
Siileyman Kili¢, Fahrettin Oztiirk

B094 - Farkli Celiklerin Kaynaginda Isil Islemlerin Mekanik Ozellikler Uzerindeki Etkisi
Kutlay Kalmaz, Umut Hirsava, Ahmet Tayfun Kiraz, Rukiye Ertan, Hande Giiler

B148 - Kataforez Sonrasi Boyali Yiizeyde Olusan Damlacik izlerinin Giderilmesi
Ilker Kuzucu, Esin Demircan Memis, Mehmet Ko¢demir, F. Yildiz Cavdar, Kadir Cavdar

B150 - Otobiis Celik Saclari i¢in Diren¢ Nokta Kaynag1 Islem Modellemesi
Ali Can Onur

B176 - Otomotiv Sanayinde Kullanilan Twip Celiginin Elektrik Diren¢ Punta Kaynaginda Elektrod Bask1
Kuvvetinin Mekanik Ozelliklere Etkisi
Hakan Aydin, Miimin Tutar, Ali Bayram

B211 - Kalip Parametrelerinin Farkli Tip Saclarin Clinching ile Birlestirilmesi Uzerindeki Etkilerinin
Incelenmesi
Onur Saray, Samet Ceri

B Salonu
Oturum Baskani: Yrd. Dog¢. Dr. Zeliha KAMIS KOCABICAK

B199 - Elektronik Denge Kontrol Sisteminin (Esc) Deneysel Olarak Tasit Giivenligi ve Tasit Dinamiklerine
Etkilerinin incelenmesi, 1. Kisim: Deney Metodu ve Savrulma Paremetresinin incelenmesi
Omer Tiirkcan, Mesut Diizgiin, Morteza Dousti
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B200 - Elektronik Denge Kontrol Sisteminin (Esc) Deneysel Olarak Tasit Giivenligi ve Tasit Dinamiklerine
Etkilerinin Incelenmesi, 2. Kisim: Yanal ivme ve Devrilme Agisi Etkilerinin Incelenmesi
Omer Tiirkcan, Mesut Diizgiin, Morteza Dousti

B239 - Designing Prototype Ignition Control Unit for A Spark-Ignition Engine
Baris Erkus, M. Thsan Karamangil, Ali Siirmen

B260 - Donanim igeren Tasit Simiilasyon Sistemi ile Elektronik Kararlilik Kontrolciisiiniin Degerlendirilmesi
Miimin Tolga Emirler, Murat Gézii, Ismail Meri¢ Can Uygan, Tevfik Ali Boke, Bilin Aksun Giiveng,
Levent Giiveng

B207 - Control & Hardware Protection Calibration of Two-Stage Turbocharger on A Passenger Car Diesel
Engine
Erman Kiigiikkaraca, Elif Ozmen

C Salonu .
Oturum Baskani: Yrd. Dog. Hiiseyin LEKESIZ

B033 - Investigation of Automotive Headlamp Assembly Made of Thermoplastics under Random Loads
Samet Caliskan

B037 - M2 ve M3 Katagorisi Yolcu Tagitlarinin Motor Hareket Aktarma Organlarinda Olusan Titresim - Giiriilti

Problemleri ve Coziimleri
Mustafa Murat Kiiciimen, Ciineyt Uziim, Alper Altiner

B096 - Elimination of Random Structural Brake Noise
Dilek Akca, Ersen Cerit, Bora Guntay, Ozgun Yilmaz, Okan Tandogan

B157 - ivme Sinyalleri Kullanilarak Bir Agir Ticari Aracin Siiriicii Kabinine Gelen Yiiklerin Frekansa Bagl
Olarak Hesaplanmasi
Eren Aydemir, Polat Sendur, M. Selcuk Arslan

B190 - A Platform for the Measurement of Heavy Vehicles’ Inertia Tensor
S. Caglar Baglamish, Emir Kutluay, Ozgiir Yazar, Gokhan Tekin, Varlik Kili¢

B242 - Yol Giiriiltiisiine Olan Katkilarin MCA Y6ntemi ile Arastirilmasi
Halil Ates, Ahmet Ayvaz, Cem Meri¢, Aytekin Ozkan

D Salonu
Oturum Bagskani: Yrd. Dog. Dr. Behiye KORKMAZ

BO059 - Torsional Stress Measurement on Valve Springs of A Heavy Duty Engine in Collaboration with Valve
Lift
Rifat Yanarocak, Yavuz Can Ozkaptan, Selguk Tosun

B070 - Bir Yiikleyici Yapisina Gelen Kuvvetlerin Yiik Kalibrasyon Y6ntemi ile Belirlenmesi
Atayil Koyuncu, Hasan Akge, Ozgiir Isik, Ahmet Caglayan, Burak Erdal

B085 - Detailed Strength Analysis of Drum Brakes Used in Light and Heavy Duty Trucks

Hakan Yenerer, Mehmet Bakir, Basaran Ozmen

B105 - Binek Arag Jantlarinda Siiriis Sartlarinda Gerinim ve Ivm"e Olgiimii icin Bir Radyo-Telemetri Sistemi
Aytag Goren, Eren Giil, Ozgiir Y. Topguoglu, Emre Cubuklusu, O. Burak Ce, Ugur Aybar¢, Ali Kara,
Caner Kalender

B117 - Cok Elemanli Yapilarda Temas Ozelliklerinin Olgiilmesi
Murat Can Tiizel, Kenan Y. Sanlitiirk
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B263 - Toprak Islemede Traktdr Ceki Performansinin Analizi
Alper Altimisik

15:30 - 15:45 Kahve Arasi

8. OTURUM /15:45 - 17:15

A Salonu
Oturum Bagkani: Prof. Dr. Necmettin KAYA

B136 - Iki Serbestlik Dereceli Bir Simiilator Platformunun Kinematik/Kinetik Analizi
S. Caglar Baslamisl, E. Teoman Onder, Besir Tayfur, Ozgiir Ozkan

B177 - Ticari Araglarda Fren Sistemi Test Siirecinin Incelenmesi
Hiiseyin Bayram

B178 - Farkli Tasarimlara Sahip Paletlerden Kuvvet ve Sicaklik Olgiimii
Hiiseyin Bayram

B181 - Robotik Sac Katlama Kuvvet Degerlerinin Yapay Sinir Aglar1 Yo6ntemleri ile Tahmini
Ramazan Kavalci, Zafer Bingiil

B188 - Kritik Yol Sartlarinda ABS’nin Kontrol, Frenleme ve Fren Kararlilig1 Performansini Belirleyecek Test
Sisteminin Gelistirilmesi ve Test Edilmesi
Hakan Koylii, Ersin Tural

B247 - Baglanti Elemanlarinin Cift Eksenli Titresim Test Cihazi i¢in Yeni Bir Tahrik Sistemi Tasarimi
Fatih Cemal Can, Umut Ince, Emrah Kilingdemir, Baris Tanrikulu

B Salonu
Oturum Bagkani: Prof. Dr. Nurettin YAVUZ

B222 - Arag Plastik Parcalarinda Mineral Katkili Termoplastiklerin Kullanimi, Mikrohiicresel Yap1
Olusturulmasi ile Agirlik Azaltma
Aydin Cercil, Leyla Hosgor, Burak Balibas, Selin Yildirim

B086 - Otomotiv Dig Aydinlatma Uriinlerinde Kullanilan Plastik Parc¢alarin Akis Analizinin Incelenmesi
Mehtap Oz, Mustafa Emre Bayraktar, Teoman Senyildi

B087 - Otomotiv Dis Aydinlatma Uriinlerinde Dogal Fiber Katkili Polimer Kullanimi
Cagdas Cengiz, Baris Ediz, Emre Oztiirk, Hakan Oguz Erézkan

B103 - Gloss Optimisation of an Epdm Glass Run Channel Extruded Profile
Ali Erkin Kutlu, Yusuf Giiner, Mehmet Ferhan Tugyan, Kiibra Kilnaz

B133 - Plastik Enjeksiyon Kaliplarinda Basing ve Sicaklik Parametrelerinin Uriin Kalitesi Uzerindeki Etkileri
Fahri Ibisoglu, Irfan Kamas

B156 - Mikrohiicresel Plastik Enjeksiyon Kaliplama Yo6ntemine Uygun Tasarim Ve Proses Optimizasyonu ile
Arag Motor Alt Muhafaza Parcasinin Hafifletilmesi
Burcu Girginer, Ay¢a Kiiciikoglu, Ismail Mutlu, Altan Yildirim, Talip Usta, Cem Yaparel

B202 - 3 Boyutlu Yazicilar fle Dokiim Parga Kum Kaliplarinin Hazirlanmasi
Ismail Durgun, Davut Basaran
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SOZEL BiLDiRi OZETLERI

DAMPERLI KAMYONLARIN X-Y EKSENINE BAGLI EGIM ACILARININ GERCEK
ZAMANLI IZLENMESINE YONELIK BILGISAYAR DESTEKLI GOMULU SISTEM................ 37

Dervis Erol, Serkan Dislitas, Hilmi Yanmaz, Ozgiir Ozdilli
SERIT TAKIP UYARI SISTEMI (LDWS) VALIDASYON CIHAZI TASARIMI .......ccccevevrrurnnnenn 38
Sercan Sunar

POWERTRAIN SIZING, POWER AND ENERGY MANAGEMENT OF 18 METERS SERIES
HYBRID ELECTRIC BRT FOR METROBUS ISTANBUL........cccecoiiiiiiieiiieieisiseiesiessse e, 39

Alican Yilmaz

HIZLI SARJ OLABILEN, MENZIL UZATICI DESTEKLI ELEKTRIKLi MINIBUS
GE LS TR A ettt oo e et e e R Ry ..... 40

A. Umut Dogan, Onur Serin, Gorkem Bodur

ELEKTRIKLI ARACLARDA BATARYA PAKETI GERILIM OLCUMU ICIN BiR SISTEM
ISy s CE LTS e Trrrrrry TYTOTIPTOTTRTRSN oo B o 0 U RN A O S 41

Abdulkadir Kirci, Furkan Sezal, Hakan Bigil, Ismail Malik Kundakci, Hiiseyin Metin Ertung

BiR AGIR TICARI VASITA ICIN PARCACIK SENSORU TABANLI DPF VERIMLILIGI
DIAGNOSTRIGRE=—"F77" Nl L o Loedreeerererrrggrrtos et S oo e e, 42

Dinger Ozcan, Idris Deprem, Ozgiir Tuncer, M.Engin Emekli, H.Alper Bozkurt

COMPARISON OF BUCKLING LOAD OF PASSENGER CAR WITH DIFFERENT CROSS-
SECTION TIE ROD BY USING ENERGY METHODS AND FEM.........coooiiiiiiiiiicieseeee 43

Kerem Tas, R. Erdi Uyanik, Yeliz Pekbey

BIR TICARI ARACIN AKS KOVANI iCIN SONLU ELEMANLAR YONTEMI ILE YAPILAN
YAPISAL ANALIZIN TESTLER ILE DOGRULANMASI .......oociviiieiirnieiiseiseississesssessessssenseesenen, 44

Enis Gogen, Emre Sert, Ahmet Salih Yilmaz, Serta¢ Dileroglu
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OZET

Bu c¢alismada, hem damperli kamyonlarin kullanim ge¢misinin incelenebilmesi hem de siiriiciilere
gercek zamanli karar desteginin saglanmast amaciyla, bilgisayar destekli ve mikrodenetleyici tabanli bir gomiilii
sistem gelistirilmistir. Sistem, kamyonun sasi ve damperine yonelik X-Y eksen egim acilarinin, Mikro-Elektro-
Mekanik Sistem (iIMEMS) egimdlgerler yardimiyla ger¢ek zamanl dlgiilmesi ve depolanmasi prensibine dayali
donanim ve yazilimdan olugmaktadir. Gelistirilen sistem, siiriiciiniin kamyon ve dampere olan hakimiyetine
katki saglamaktadir. Ayrica devrilme, kdpriiye ¢arpma vb. can ve mal kaybina yol agabilecek istenilmeyen
kazalarin 6niine gegilebilecegi gibi damperli kamyon kullanimi da iyilestirilerek ekonomiye 6nemli dl¢iide katki
saglanabilecektir. Gelistirilen sistem ayni zamanda, damperli kamyonlar i¢in bir kara kutu gorevini
ustlenmektedir. Bu 0Ozellikten dolayi; olasi bir kaza durumunda, tasinabilir Giivenli Sayisal Bellek (SD)
kartindaki veriler sistem yonelik gelistirilmis bilgisayar arayiiz yazilimi ile incelenerek olaymn nasil oldugu
konusunda bir fikir sahibi olunmasina katki saglanabilmektedir.

Anahtar kelimeler: Damperli kamyon, mikrodenetleyici, egimolger, IMEMS

COMPUTER-AIDED EMBEDDED SYSTEM FOR REAL-TIME MONITORING OF ANGLE OF
INCLINATION DEPENDING ON X-Y AXIS OF TIPPER

ABSTRACT

In this study, a computer-aided and microcontroller-based embedded system was developed, for that not
only examines the history of tipper usage but also provide the decision support to tipper drivers. System is
consist of software and hardware which are based on principle of real-time measurement of the X-longtidunal
and Y-transverse axis tilt angles in the tipper’s chassis and damper by means of integrated micro-electro-
mechanical system inclinometers (iIMEMS). System provides an important contribution to the drive for
domination. Morever, undesirable potential accidents such as tipper over and crashing to bridge, etc. which are
serious reasons to deaths and lose of goods can be prevented. In addition, the improvement of the use of the
tipper will provide a significant contribution to the economy. At the same time, developed system is able to
function as a black box for tipper. Therefore, during a potential accident, this function enables to examine data
stored in the portable secure digital (SD) card by means of computer interface software of system and to make up
an opinion about how the accident happened.

Keywords: Tipper, microcontroller, inclinometer, IMEMS
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SERIT TAKIP UYARI SISTEMI (LDWS) VALIDASYON CIHAZI
TASARIMI

Sercan Sunar

Hexagon Studio, KOCAELI
OZET
Bu c¢aligmada, 2016 yilinda zorunlu hale gelecek Serit Takip Uyari Sisteminin (LDWS) EU 351/2012
Regiilasyon isterleri geregi sahip olmasi gereken kabiliyetlerinin dogrulanmasi ve kalibrasyonunun yapilmasi

amaciyla gelistirilen Goriintii Isleme Tabanli Test Sisteminin tasarlanmasina yonelik faaliyetler yapilmistir.

Anahtar kelimeler: Serit takip uyar sistemi, gortntii isleme, eu 351/2012 regiilasyonu, giivenli siirlis yardimci
sistemleri, erken uyar1 mekanizmasi

VALIDATION SYSTEM DEVELOPMENT OF LANE DEPARTURE WARNING SYSTEM
ABSTRACT
In this study; Regarding EU 351/2012 Regulation requirements become compulsory in 2016, avalidation and
calibration test method and image processing system are developed for Lane Departure Warning System

(LDWS).

Keywords: Lane departure warning system, image processing, eu 351/2012 regulation, safety driving system,
active safety technology
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POWERTRAIN SIZING, POWER AND ENERGY MANAGEMENT OF
18 METERS SERIES HYBRID ELECTRIC BRT FOR METROBUS
ISTANBUL

Alican Yilmaz

Hexagon Studio, KOCAELI
ABSTRACT

The increasing demand for fuel economy and recent approaches for sustainable metropolitan cities has
encouraged the introduction of innovative green propulsion systems in public transportation. The BRT’s (Bus
Rapid Transit) constitutes a great portion of the urban transportation in megacities like Istanbul. In this paper, a
tailored approach to environmental friendly 18 meters series hybrid BRT for Metrobus. Istanbul is investigated
from the driving cycle characterization, powertrain sizing, and power & energy management development
perspectives. These studies were funded by Tubitak.

Keywords: Electrification of transportation, hybrid electric brt, sustainable mobility on metropolitan cities,
vehicle and driveline system analysis

POWERTRAIN SIZING, POWER AND ENERGY MANAGEMENT OF 18 METERS SERIES HYBRID
ELECTRIC BRT FOR METROBUS ISTANBUL

OZET

Metropol sehirlerde siirdiiriilebilirlige yonelik yeni yaklagimlar ve yakit ekonomisine yonelik artan isterler,
toplu tasimada inovatif, ¢evreye duyarli ara¢ teknolojilerinin kullanmimim tesvik etmektedir. Istanbulun toplu
tasimada en 6nemli paydaslarindan biri olan metrobiis de giinliik sefer siklig1 ve arag filosunun biiyikligi g6z
oniinde bulunduruldugunda gevreci ¢oziimlere yonelinmesi gereken bir alandir. Bu makalede metrobiis olarak
kullanilacak olan g¢evreye duyarli 18 m seri hibrit bir otobiis i¢in yapilan ¢aligmalar yer almaktadir. Metrobiis
hattinin siiriis ¢evrimi karakterizasyonu, gii¢ sistemlerinin boyutlandirilmasi, 6n seviye gii¢ ve enerji yonetimi
gelistirilmesi detaylariyla incelenmistir. Bu galigsmalar Tubitak tarafindan desteklenmistir.

Anahtar kelimeler: Ulasim i¢gin elekrifikasyon, hibrir elektrik brt, metropol sehirlerde siirdiiriilebilir
degiskenlik, ara¢ ve aktarma organlari sistem analizi
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HIZLI SARJ OLABILEN, MENZIL UZATICI DESTEKLI ELEKTRIKLI
MINIBUS GELISTIiRILMESI

A. Umut Dogan, Onur Serin, Gorkem Bodur

Hexagon Studio, KOCAELI

OZET

Sehir i¢i ulagim kaynakli egzoz emisyonlarinin azaltilabilmesi i¢in ¢ok yol kat eden ve yasl arag filolarini
sifir emisyonlu araclar ile modernize etmek en etkili yontem olarak gériilmektedir. Bu amagla Istanbul’da var
olan minibiis hatlarinda kullanima uygun, modern elektrikli minibiis gelistirilmistir. Tamamen elektrik tahrikli,
hizli sarj kabiliyetli, algak tabanli, engelli erisimine uygun minibiis tasarlanmistir. Ornek minibiis hatlar igin
giinlik kullanim simiilasyonu gergeklestirilerek gii¢ sistemleri ve gerekli sarj altyapist boyutlandirilmustir.
Ayrica elektrikli miniblis menziline destek amaciyla benzinli menzil uzatici tasarlanmistir. Menzil uzatici
elektrik iireten kiigiik hacimli benzin motoru ve jenerator setinden olugmaktadir. Tasarlanan minibiis prototipi
iiretilerek test edilmistir. Minibiis sifir emisyonlu siiriis yeteneginin yani sira menzil uzatict devreye alinarak
hibrit ara¢ olarak kullanilabilmektedir.

Anahtar kelimeler: Elektrikli arag, menzil uzatici, elektrikli minibiis, simiilasyon
FAST CHARGE CAPABLE, RANGE EXTENDED ELECTRIC MINIBUS DEVELOPMENT

ABSTRACT

Replacing long mileage driven, old vehicle fleet with zero emission vehicles is seen as most effective method
for in city transportation oriented exhaust emissions reduction. For this purpose, a modern electric minibus
suitable for existing minibus lines in Istanbul has been developed. Fully electric driven, fast charge capable, low
floor, disabled accessible minibus has been designed. Sample minibus lines are simulated for daily usage,
powertrain performance and charging infrastructure requirements. In addition a gasoline range extender unit has
been designed for extending the operation range. The range extender unit is made of a small volume internal
combustion engine coupled to an electric generator. The minibus design has been prototyped and tested. In
addition its sizeable zero emission driving range, with the help of the range extender unit, the minibus can also
work as a hybrid vehicle.

Keywords: Electric vehicle, range extender, electric minibus, simulation
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ELEKTRIKLI ARACLARDA BATARYA PAKETI GERILiM OLCUMU
ICIN BiR SISTEM TASARIMI

Abdulkadir Kirel, Furkan Sezal, Hakan Bigil, Ismail Malik Kundakei, Hiiseyin Metin

Ertuncg
Kocaeli Universitesi, Miithendislik Fakiiltesi, Mekatronik Miih. Bol., KOCAELI

OZET

Bu c¢alismada elektrikli araglarin en dnemli bilegeni olan batarya paketinin gerilimini 6l¢mek ig¢in, bir 6l¢iim
sistemi tasarlanmigtir. Mevcut sistemler arastirilmis, literatiirdeki yontemler taranmus ve maliyet-performans
analizi yapilarak en uygun sistem belirlenmistir. Elektrikli araglarda bataryalarin gerilim 6l¢iimii kritik bir Gneme
sahip oldugu i¢in hata 6lgiitii, 6ncelikli tutulmustur. Gerilim verilerinin dogru bir sekilde aktarilmasi ve batarya
yonetim sisteminde kullanimi i¢in SPI(The Serial Peripheral Interface Bus) haberlesme uyumlu LTC6802-2
entegresi kullanilmigtir. Seri baglama metoduyla 96 adede kadar batarya olgebilen bu entegrenin maksimum
toplam 6l¢iim hatasi %0,25 dolaylarindadir. SPI haberlesme protokiilii verileri olduk¢a dogru bir sekilde CPU'ya
iletebilir. Mikrokontroldr olarak Arduino UNO kart1 kullanilmistir. Alinan veriler hassas bir dl¢iim cihaziyla
karsilastirilmistir.

Anahtar kelimeler: Batarya yonetim sistemi, batarya gerilim 6l¢tiimii, LTC6802

A VOLTAGE MEASUREMENT SYSTEM DESIGN FOR A BATTERY PACKAGE OF ELECTRIC
VEHICLES

ABSTRACT

In this study, a system was designed to measure battery pack which is the most important component
for electric cars. The current systems were researched, the literature was reviewed. The most available system
was determined by analyzing the price/performance ratio,. Error criterion was considered as the first priority,
because the voltage measurement of batteries has a critical importance for electric cars. An IC, LTC6802-2 the
compatible integrated for serial peripheral interface (SPI) communication was used for transmitting voltage data
correctly. This integrated circuit that can measure up to 96 series battery by serial connection method. The
maximum total measurement error was found around 0.25%. SPI communication protocol can transmit data
quite correctly to the CPU. Arduino UNO card was used as the microcontroller. The obtained data was compared
with a precision measurement device.

Keywords: Battery management system, battery voltage measurement, LTC6802
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BiR AGIR TiCARI VASITA iCIN PARCACIK SENSORU TABANLI
DPF VERIMLILiGI DIAGNOSTIGIi

Dinger Ozcan, idris Deprem, Ozgiir Tuncer, M.Engin Emekli, H.Alper Bozkurt

Ford Otomotiv San. Tic. A.S., ISTANBUL
OZET

Son yillarda yiiriirliige giren emisyon mevzuatlari, motorlu tasitlarin iirettigi insan sagligina zararli gazlarin
ve parcaciklarin izin verilen salimm degerlerini olduk¢a asagilara ¢ekmistir. Bu kisitlamalar, otomotiv
tireticilerini egzoz sistemlerini tasarlarken yazilim ve donanim anlaminda yeni teknolojiler kullanmaya sevk
etmektedir. Dizel motor emisyonlar1 g6z oniine alindiginda egzozdan atmosfere salinan pargaciklarin kiitlesi
biiyiik 6l¢iide dizel pargacik filtresi (DPF) ile azaltilmaktadir. DPF’te meydana gelebilecek bir hasar sonucu
saliman parcacik kiitlesinin mevzuatta belirlenen degeri asmasi durumu bir hata kodu belirlenmeli ve ariza
lambasi ile bildirilmelidir.

Bu ¢alismada, EUROVI-C emisyon ve OBD standartlarina uygun olarak tasarlanmis bir agir ticari aragta, PM
sensor kullanilarak DPF verimliligi diagnostigi yapilmistir. Calisma kapsaminda, motorun {iirettigi pargacik
kiitlesi modeli olusturulmus, emisyon limitlerini izin verilen miktarda asan ve bir hata kodu olusturan DPF imal
edilmis ve agir ticari Avrupa homologasyon siirlis ¢evrimi WHTC {izerinde hata kodu olusturuldugu
gosterilmigtir.

Anahtar kelimeler: Pargacik sensorii, kurum sensorii, dizel emisyonlari, dizel pargacik filtresi, diagnostik,
WHTC

PARTICULATE SENSOR BASED ON-BOARD DIAGNOSTICS OF DPF EFFICIENCY ON A HEAVY
DUTY VEHICLE APPLICATION

ABSTRACT

Recent emissions regulations dramatically reduce the permitted gaseous and particulate matter (PM)
emissions of internal combustion engine vehicles. This pushes the auto makers to use novel software and
hardware technologies in exhaust gas after-treatment systems. In diesel engines world, in terms of particulate
matters, diesel particulate filter (DPF) prevents most of the particulates to spread into atmosphere. In case of
excessive PM emissions beyond the regulatory limits because of deterioration of the DPF, a diagnostic code
should appear and this should be reported by engine malfunction light.

This study includes the calibration of a PM sensor based DPF diagnostic monitor on a EUROVI-C compliant
heavy duty commercial vehicle. In context of the study, engine out PM emissions are modeled. In addition, a
DPF that gives a WHTC cycle result near the limits is manufactured. Finally it is demonstrated that this faulty
DPF causes a fault code within the WHTC cycle which is the European homologation drive cycle for heavy duty
vehicles.

Keywords: PM sensor, soot sensor, diesel emissions, diesel particulate filter, on-board diagnostics, WHTC
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COMPARISON OF BUCKLING LOAD OF PASSENGER CAR WITH
DIFFERENT CROSS-SECTION TIE ROD BY USING ENERGY
METHODS AND FEM

Kerem Tas, R. Erdi Uyanik, Yeliz Pekbey

Ege Universitesi, Mithendislik Fakiiltesi, Makine Miih. B5l., IZMIR
ABSTRACT

Tie rod is part of the steering mechanism in a vehicle. It provides mechanical connection between
knuckle and steering rack. The tie rod is affected by static, dynamic and bearing loads in working condition.
Buckling load is one of the significant static calculations which are the critical requirement for auto makers.
That’s why tie rod’s shape and weight are related to needed buckling requirements. For the tie rod development,
it is important to predict buckling behavior and accurately calculating critic buckling load. Besides, auto makers
work for reducing the vehicle’s weight. So as to ensure these requirements, desired buckling force can be
reached by using lightweight material and creating optimum outer tie rod section (OTR). Thus, the aim of the
research is investigated critical buckling of the tie rod by theoretical and numerical approach with different
materials (30MnVS6 and AISilMgMn). In theoretical part of study, energy methods which are Rayleigh and
Galerkin were performed to determine critical buckling load. This theoretical research work can be used in tie
rod development to accurately and quickly predict the buckling load. Then finite element analysis (FEM) was
performed with same tie rod designs. The results obtained from energy methods and the finite element method
was compared with each other.

Keywords: Tie rod, buckling, lightweight, FEM, nonlinear analysis, energy methods
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BiR TICARI ARACIN AKS KOVANI iCiN SONLU ELEMANLAR
YONTEMI iLE YAPILAN YAPISAL ANALIZIN TESTLER iLE
DOGRULANMASI

Enis Gogen, Emre Sert, Ahmet Salih Yilmaz, Serta¢ Dileroglu

Anadolu Isuzu Otomotiv Sanayi ve Ticaret A.S., KOCAELI
OZET

Bu calismada, bir ticari aracin arka aks kovani igin sonlu elemanlar yontemi ile yapilan yapisal analizler
gergek arag testleri ile dogrulanmustir. Arag icin 6zel gelistirilen siispansiyon sistemi ve iistyap1 parametreleri
kullanilarak tam ara¢ modeli kurulmus, tam ara¢ modeli en kétii yol sartina gore simule edilerek aks kovani
tizerine etkiyecek kuvvet ve momentler elde edilmistir. Bulunan kuvvet ve momentler sonlu elemanlar yapisal
analiz modeline uygulanarak aks kovani iizerinde olusacak en yiiksek gerilmelerin yerleri tespit edilmistir. Arag
aks kovani iizerinde tespit edilen bolgelere birim uzama olgerler, tekerlek merkezlerine ve aracin agirlik
merkezine ivmeodlgerler baglanmistir. Arag, {izerindeki ekipmanlar ile kotii yol testine tabii tutulmus, toplanan
ivme verileri islenerek tam ara¢ modeline girdi teskil etmistir. Belli bir an i¢in tam ara¢ modelinde aks kovanina
etkiyecek kuvvet ve momentler bulunmus ve bu degerler ile sonlu elemanlar yapisal analiz calismasi
tekrarlanmigtir. Yapisal analiz ¢alismasi ile bulunan gerilmeler arag testi ile toplanan birim uzama verilerinden
elde edilen gerilme degerleri ile karsilagtirilmistir. Sonlu elemanlar modeli, aragtan toplanan veriler baz alinarak
giincellenmis ve sonugclar tutarhilik gosterecek sekilde model iliskilendirilmistir. Iliskilendirme esnasinda veri
toplanan bolgelerdeki gerilme degerleri dikkate alindig1 gibi gerilme dagilimlari da degerlendirilmistir. Caligma
sonunda yol verileri ile 6rtiigen gerilme degerlerine sahip ve dogrusala en yakin gerilme dagilimin1 veren eleman
boyutu belirlenmistir.

Anahtar kelimeler: Sonlu elemanlar yontemi, yapisal analiz, tam ara¢ modeli, yol verisi

VERIFICATION WITH EXPERIMENTS OF STRUCTURAL ANALYSIS BY USING FINITE
ELEMENT METHOD FOR A COMMERCIAL VEHICLE AXLE CASE

ABSTRACT

In this study, structural analyses of a commercial vehicle rear axle case, performed by using finite element
method are verified by real-time vehicle tests. Full vehicle model is generated by using specially designed
suspension and upper structure parameters. Forces and moments are obtained via simulating the full vehicle
model according to the worst case road scenario. After applying obtained forces and moments into structural
analysis model, maximum stress locations are identified on the axle case. Strain-gauges are attached onto the
identified locations, and also accelerometers are attached onto wheel hubs and vehicle's center of gravity location
in order to get data to be used as input for full vehicle model. Destructive road tests are performed with these
equipment, and collected acceleration values are used by processing in full vehicle model as inputs. Force and
moment values to be applied to the axle case at a certain instance are found, and structural analysis is carried out
again by using these values. Stress values as the results of structural analysis are compared with the ones
transformed via collected strain data. Finite element model is updated according to collected data values, and
model is correlated as to show consistency with the data results. Stress values are not only considered, stress
distribution is also taken into account during correlation. In the end of the study, the mesh size is specified that
allows the stress values of structural analysis match with the road load data and supply the stress distribution
almost closest to the linear.

Keywords: Finite element method, structural analysis, full vehicle model, road load data
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ARAC SONLU ELEMANLAR MODELINDEKIi PUNTA
KAYNAKLARIN OLUSTURULMASI VE KONTROL SURECININ
IYILESTIRILMESI

Halil Bilal

TOFAS Tiirk Otomobil Fabrikas1 A.S. , BURSA
OZET

Bir binek aragta toplamda 4000’ in iizerinde punta kaynak kullanilmaktadir. Ara¢ gévdesinin punta
kaynaklarmin olusturulmasi ara¢ sonlu elemanlar modeli olusturma siirecinin en sancili ve zaman alan
stireclerinden biridir. Bilgisayar destekli tasarim (CAD) programlarindaki yenilikler ve sonlu elemanlar 6n
islemcileri ile aralarindaki veri transfer imkanlar1 bu siireci kolaylastirsa da bu verilerin dogruluklar1 hayati
onemdedir. Model olusturulurken yapilacak hatalarin analizler sirasinda tespiti olduk¢a zordur. Bu nedenle bu
calismada punta kaynaklarin sonlu elemanlar modellerinde olusturulma ve kontrolii siireci i¢in bir makro
gelistirilmistir. Bilgi tabanli miithendislik (Knowledge-based Engineering) sayesinde hem kisisel yetkinliklerden
bagimsiz bir yontem elde edilmis, hem de agir is yiikii gerektiren uzun bir siire¢ kisa bir siirede daha dogru bir
sekilde tamamlanabilmistir.

Anahtar kelimeler: Sonlu elemanlar modeli, punta kaynak, makro, TCL, KBE

IMPROVEMENT OF THE SPOTWELD MODELLING AND VERIFICATON PROCCES OF THE
FINITE ELEMENT MODELS

ABSTRACT

More than 4000 spot-welds are used on the full vehicle body. Spot-weld creation process is one of the most
crucial and time-consuming step of the full vehicle finite element modelling process. Even if new features of
CAD software and improved data transfer skills between CAD and Finite Element Modelling software make that
process easier, accuracy of the spot-weld data is very critical. Diagnosis of the spot-weld definition errors is
quite difficult during the analysis phase. Therefore, a new macro has been developed to the verification and
creation of the spot-weld in the finite element models. By means of the Knowledge-Based Engineering not only
a new method is obtained but also a long process that requires heavy work load is completed in a very short time.

Keywords: Finite element model, spot-weld, macro, TCL, KBE
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TASIT GOVDE TASARIMINDA KOMPOZIT MALZEME
KULLANIMININ SONLU ELEMAN ANALIZLERI INCELENMESI VE
OPTIMIZASYONU

Recep Ufuk, Murat Ereke

Istanbul Teknik Universitesi, Makina Fakiiltesi, Makina Miih. A.B.D., Otomotiv Béliimii, ISTANBUL
OZET

Calismada konvansiyonel sasi malzemelerine alternatif olusturabilecek kompozit malzemeler {izerinde sonlu
elemanlar yazilimlart yardimi ile incelemeler gerceklestirilmistir. Burada 4 aksli bir kamyon sasisi modeli
tizerinde c¢elik ve kompozit malzemeler ile ¢alisilmistir. Sasi 3 boyutlu modeli bilgisayar destekli program
vasitasi ile sonlu elemanlarla modellenmis ve daha sonra analizler gergeklestirilmistir. Analizler, statik durum ve
basit yiikleme kollektifi ile dinamik durum olmak iizere iki grupta gerceklestirilmistir. Gévdenin yorulma
sartlari, basit yiikleme kollektifi yardimi ile olusturulmus ve yorulma analizi bu kollektif vasitasi ile statik analiz
olarak gergeklestirilmistir. Oncelikle ¢elik malzeme igin analizler yapilmis daha sonrasinda ise iki farkli
kompozit malzeme i¢in yazilim yardimiyla yap1 igerisindeki malzeme durumu optimize edilmistir. Kompozit
malzeme optimizasyonu ile, toplam laminat kalinlig1, her bir tabakaya ait kalinlik, oryantasyon ve tabaka
yerlesimi optimize edilmistir. Analizlerde kompozit malzemeler icin klasik kompozit tabakali plak teorisi
kullanilarak makromekanik 6zellikler ele alinmig, mikromekanik durum goézetilmemistir. Analizler sonucunda
agirliklarda %50’ ye varan iyilesmeler saglanmistir. Kompozit yapilarin yorulma kabiliyeti, fiber oryantasyonu,
katman kalinliklari, katman yerlesimi, fiber siinekligi, matris stinekligi, yiikleme agis1 gibi birgok faktérden ciddi
oranda etkilenmektedir. Bu nedenle yapilan teorik hesaplamalar ve analizlerin mutlak surette testleri yapilarak
korelasyonu saglanmali ve dogruluklari stnanmalidir.

Anahtar kelimeler: Tabakali kompozitler, optimizasyon, yorulma analizi, sonlu elemanlar analizi, sasi

INVESTIGATION AND OPTIMIZATION OF COMPOSITE MATERIAL APPLICABILITY FOR
VEHICLE CHASSIS BY FINITE ELEMENT ANALYSIS

ABSTRACT

In the study, investigation of composite materials that can be an alternative to conventional steel was
performed by finite element analysis with the help of software. Steel and composite materials have been studied
on a four axles truck chassis model. Three dimensional finite element model was created with software, and then
analyzes were performed. The analyzes were performed for static and dynamic conditions. Dynamic condition is
simulated by simple loading collective model which is explained in the study. Fatigue conditions are formed
with the help of simple loading collective model and fatigue analyzes were performed as static analyzes with this
load collective. First, analyzes were performed for steel and after that optimization analyzes were made for the
two composite materials with the help of the software. Optimization of composite material analyzes include
determining the total laminate thickness, thickness of each ply, orientation of each ply and ply stacking
sequence. Analyzes were made according to macromechanical properties of composite, micromechanics case has
not been considered. Improvements in weight reduction up to %50 provided at the end of the composite
optimization analyzes. Fatigue strength of the composite structure depends on various factors such as, fiber
orientation, ply thickness, ply stack sequence, fiber ductility, ductility of the matrix, loading angle. Therefore,
the accuracy of theoretical calculations and analyzes should be correlated by testing.

Keywords: Laminated composites, optimization, fatigue analysis, finite element analysis, chassis
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HAFIF ZIRHLI BiR ARACIN SONLU ELEMANLAR ANALIZI iLE
GOVDE YAPISAL MUKAVEMETININ INCELENMESI

Er¢in Varol, Kadir Elitok

Otokar Otomotiv ve Savunma Sanayi A.S. Arifiye, SAKARYA
OZET

Bu caligma kapsaminda Otokar tarafindan tasarlanan hafif zirhli bir aracin (HZA) komple gévde yapisal
analizleri gerceklestirilmis ve sonuglar incelenmistir. imal edilen prototipler kétii yol kosullarindan olusan farkli
parkurlarda dayaniklilik testine tabi tutulmustur. ilk prototip heniiz iiretim asamasina gegmeden sanal ortamda
analizleri gergeklestirilmistir. MBS (Multi-Body-Simulation / Adams) ortaminda ara¢ bozuk yol simiilasyonuna
tabi tutulmus ve olusan en yiiksek yiikler elde edilmistir. Buna ilaveten, standart siiriis kosullar1 olan fren, viraj,
kasis gibi senaryolar igin de MBS c¢alismasi gergeklestirilerek maksimum yiikler bu senaryolar i¢in de elde
edilmistir. Elde edilen bu yiikler ile MSC Nastran ve Altair Optistruct kullanilarak sonlu elemanlar (SE)
analizleri kosulmus ve aracin yaylanan kisminin (Gévde+Sasi) yapisal davranisi incelenmistir. Uretilen prototip
sonlu elemanlar analizinde yapilan iyilestirmelerle mukavemet ve dayaniklilik testlerini basariyla tamamlamustir.
SE calismasinda On-islemci olarak Altair HyperMesh13, c¢oziicii olarak MSC Nastran2014 ve Altair
Optistructl 3, ¢6ziim yontemi olarak ta Inertia-Relief kullanilmustir.

Anahtar kelimeler: Mukavemet, nastran, dayaniklilik, mbs (multi body simulation), adams, kaynakl gévde,
biw, sonlu elemanlar analizi, sea, altair optistrcut, inertia-relief, strain-gage, hafif zirhli ara¢ HZA

INVESTIGATING THE STRUCTURAL STRENGTH OF B.I.W OF A LIGHT ARMORED VEHICLE
WITH FINITE ELEMENT ANALYSIS

ABSTRACT

In this study structural strength analyses of Body-In-White (BIW) of a light armored Otokar vehicle (LAV) is
investigated. The prototype vehicles underwent a durability damage testing consisting rough road conditions.
The displacement history measured from the virtual prototype vehicle was played on a 4poster rig in MBS
(Multi-Body-Simulation / Adams) environment. In addition to rough road conditions the vehicle also underwent
standard conditions such as panic brake, severe cornering and bump cases. Eventually the maximum body-
interface loads were exctracted for use in Finite Element Analysis (FEA) with MSC Nastran and Altair
Optistruct. The maximum strain levels occuring during the course of the mentioned road profiles and conditions
were measured using strain-gages. The parts that had a failure potential were modified in FEA environment
until obtaining a reliable design. Eventually, the manufactured prototype successfully completed the strength and
durability tests. Altair HyperMesh13 as a preprocessor, MSC Nastran2014 and Altair Optistructl3 as solvers
were used for FE Analysis and Inertia-Relief Method was used to simulate the unconstrained vehicle.

Keywords: Strength, msc nastran, durability, mbs (multi body simulation), adams, body-in-white, biw, finite
element analysis, fea, altair optistruct, inertia-relief, strain-gage
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TIR DORSELERI iCIN TASARLANAN TAMPONUN DARBE
DAVRANISININ INCELENMESI

Giirkan Sakar*, Ibrahim Semih Topcuoglu**

“Atatiirk Universitesi, Mithendislik Fakiiltesi, Makine Miih. B61., ERZURUM
Makist Miih. San. Tic. Ltd. Sti., ERZURUM

OZET

Bu calismada tir dorseleri i¢in tasarlanan tampon sisteminin darbe davranist deneysel olarak incelenmistir.
Darbe deneyleri alt ve iist ylizey levhalari ve g¢ekirdek kismi aliiminyum olan numuneler i¢in farkli enerji
degerlerinde yapilmistir. Deneylerde 2 farkli sandvi¢ yapi kullanilmistir. Birincisinde tek tabakali, ikincisinde
ise iki tabakali sandvi¢ yap1 kullanilmistir. Bu sandvi¢ yapilarda kullanilan alt ve iist levha kalinligi 0.7 mm,
¢ekirdek malzeme kalinliklar1 ise 10 ve 20 mm’dir. Cekirdek (ara) malzeme alt ve iist levhalara 6zel bir
yapistiric ile yapistirilmistir. Uretilen numunelerin, cesitli darbe enerji degerlerine karsihk gelen kuvvet-
deplasman grafikleri ve bunlara karsilik gelen numune (darbeye ugramis) fotograflarina yer verilmistir. Bu
grafik ve fotograflar birlikte goz Oniine alinarak darbeye ugramis numunelerin hasar mekanizmalarina iligkin
degerlendirme yapilmistir.

Anahtar kelimeler: Dorse, tampon, sandvi¢ yapi, aliiminyum bal petegi, darbe
INVESTIGATION OF IMPACT BEHAVIOUR OF BUMPER DESIGNED FOR TRUCK TRAILERS
ABSTRACT

In this study, impact behavior of bumper system designed for truck trailer has been examined
experimentally. The impact tests have been conducted at different impact energy levels for samples consisting of
aluminum face sheets and cores. Two different sandwich structures have been used in the tests. In the first one
single layer, and in the second one two layer has been used. The thickness of the face sheets is 0.7 mm, while the
core thicknesses are 10 and 20 mm. The core material has been affixed with a special kind of glue to the upper
and lower face sheets. Load-deflection curves of the produced samples along with the corresponding images of
damage for various impact energy values are given. They are used in evaluation of the damage mechanisms of
the samples.

Keywords: Trailer, bumper, sandwich structure, aluminum honeycomb, impact
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DRYING OF WATER VAPOR WITHIN EXHAUST GAS AND
THE EFFECT OF DRYER ON EMISSION MEASUREMENT

Nurettin Ali Dasdemir

FORD OTOSAN, Inonii Fabrikasi, ArGe Test Merkezi Test Departmani, ESKISEHIR
ABSTRACT

The purpose of this study, keep the water vapor in the exhaust gas with the appropriate drying method and to
examine the impact of on the emissions. Thus emission devices used in engine tests will not be affected from
humidity within exhaust gas. Result of that, high maintenance and repair cost will be avoided. The test system
has been prepared with diesel engine. Heat exchanger is designed with heat transfer calculations to dry the water
steam. After the manufacturing of heat exchanger, it is integrated into measurement system. Because of the dryer
design, condensation of water steam in the sample gas is provided, gas temperature is reduced from 110°C to
13°C and dangerous humidity of over 100% limit is reduced to 80% range in emission device. When graphics
are examined at the end of the test, it is observed incorrect results about 40% on THC, NOx, CO2, CO and O2
emissions without dryer system. Over range of humidity, measurement results are not reliable that limit humidity
value located in the manual of emission measurement devices. Before measurement of exhaust gas sample in
extreme humidity conditions, relative humidity should be reduced within limits. In this case, drying of the
exhaust gas is required before the emission measurement.

Keywords: Emission, dryer, exhaust gas, humidity, engine testing

EGZOZ GAZI iCERISINDEKIi SU BUHARININ KURUTULMASI VE
EMiSYON OLCUMUNE KURUTUCUNUN ETKISi

OZET

Bu calismanin amact egzoz gazi icerisindeki su buharini uygun kurutma yontemi ile tutmak ve degisimin
emisyonlar iizerindeki etkisini incelemektir. Bu sayede motor testlerinde kullanilan emisyon cihazlari egzoz
buhari igerisindeki nemden etkilenmeyecek ve emisyon cihazlari i¢in yiiksek bakim ve tamir maliyetlerinden de
kaginilmis olacaktir. Test sistemi dizel bir motor ile hazirlanmistir. Su buharini kurutabilmek igin 1s1 transferi
formiilleri kullanilarak 1s1 degistirici tasarimi yapilmig, imalatin ardindan 6l¢iim sistemine entegre edilmistir.
Kurutucu tasarimi sayesinde, drnek gaz igerisindeki su buharmin yogusmasi saglanmis, gaz sicakligi 110°C’den
13°C’ye diisiiriilmiis, emisyon cihazlari i¢in asir1 nemli bdlgedeki % 100 bagil nem iizerindeki tehlikeli nem
orant sinirt % 80’e indirilmistir. Test sonu grafikleri incelendiginde kurutucu kullanilmadigi durumda 6lgiim
sonuglarinin THC, NOy, CO,, ve O, icin yaklasik %40 hatali oldugu gdézlenmistir. Emisyon 6l¢giim cihazlarinin
kullanim kilavuzunda yer alan sinir nem degerinin iizerindeki 6l¢iimlerde verdikleri sonuglar giivenilir degildir.
Asirt nemli bolge sartlarina giren egzoz gazi numunelerinin 6lgliimlerinden 6nce, bagil nem degerinin sinir
degerler arasina c¢ekilmesi gerekir. Bu durum, emisyon Ol¢limii 6ncesi, egzoz gazimi kurutulmasini zorunlu
kilmaktadir.

Anahtar kelimeler: Emisyon, su buhari, kurutucu, egzoz gazi, nem, motor testi, arag testi
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SPIN YONTEMIYLE KARBON NANOTUP iLE KAPLANMIS PEM
YAKIT HUCRESI PERFORMANSININ DENEYSEL OLARAK
INCELENMESI

Sadik Ata*, Kevser Dincer**, Remzi Sahin*

‘KTO Karatay Universitesi, Miithendislik Fakiiltesi, Makine Miih. Bél., KONYA
Selguk Universitesi, Miihendislik Fakiiltesi, Makine Miih. Bél., KONYA

OZET

Bu calismada, Polimer Elektrolit Membran (PEM) yakit hiicresinin performansinin belirlenmesinde
onemli bir yere sahip olan membranin karbon nanotiip (KNT) ile kaplanmasina yonelik deneysel ¢aligma
yapilmigtir. Kaplama spin yontemiye gerceklestirilmis olup ti¢ farkli deneysel g¢alisma yapilmistir. Birinci
deneysel ¢alismada gerilim degerleri 0.9 V ile 1.5 V arasinda, ikinci deneysel ¢caligmada 1.7 V ile 1.9 V arasinda
calistirlmistir. Uglincii deneysel calismada, sistemin belli bir zaman sonra sogumasindan sonra ikinci deneysel
¢aligmada kullanilan gerilim degerleri kullanilmus, aradaki degisimler izlenmistir. Calismada oncelikle, kaplama
oncesi performans analizi belirlenmistir. PEM yakit hiicresi membraninin anot yiizeyinin KNT ile kaplanmasi
icin 2x2 cm”lik PEM yakit hiicresi demonte hale getirilerek, bilesenleri iginden membranin ¢ikartilmasi
saglanmistir. Daha sonra spin yontemiyle KNT ile kaplanmasi gergeklestirilmistir. Caligmada kaplanmasina
yonelik agamalart ayrintili bir sekilde incelenmistir. Karbon nanotiip, teknik 6zellikler bakimindan ¢ok iyi
mekanik dayanim, rijitlik, elektriksel ve 1s1l 6zellikler sergiledigi i¢in, kaplama sonrast PEM yakit hiicresinin
kaplama oncesine gore performansin arttig1 goriilmiistiir.

Anahtar kelimeler: Karbon nanotiip (KNT), polimer elektrolit membran (PEM), yakit hiicresi

EXPERIMENTAL INVESTIGATION OF PERFORMANCE ANODE SIDE OF PEM FUEL CELL
WITH SPIN METHOD COATED WITH CARBON NANOTUBE

ABSTRACT

This study is based on series of experiments conducted on a membrane component of a Polymer
Electrolyte Membrane fuel cell coated with Carbon Nanotube (CNT). Membranes are of vital importance on the
determination of fuel cells’ performance. CNT coating is performed by spinning method. The experiments are
conducted in three different conditions having a control variable of voltage. In the first experiment voltage
between 0.9V and 1.5V is used while second experiment is conducted with 1.7-1.9 V range. In third experiment,
same voltage in second experiment is used after certain period of time allowed for cooling. The results are
presented in a comparative basis. In order to apply CNT with spinning method, the 2x2 cm? PEM fuel cell is
dismounted to reveal the membrane. Since CNT possesses high mechanical strength, rigidity and excellent
electrical and thermal properties, an improvement on the performance PEM fuel cell is observed after the
coating.

Keywords: Carbon nanotube (CNT), polymer electrolyte membrane (PEM), fuel cell
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KETENCIK BiYODIZELININ COMMON RAIL ENJEKSIiYON
SISTEMLI BIR MOTORUN PERFORMANSINA ETKIiLERI VE
YANMA KARAKTERISTIKLERI

Rahman Simsek , Hasan Aydogan**

“Karaman Mesleki ve Teknik Anadolu Lisesi, KARAMAN
Selguk Universitesi, Teknoloji Fakiiltesi, Makine Miihendisligi, KONYA

OZET

Bu caligmada, dizel motorlarda ketencik biyodizeli ve karigimlarinin dizel yakitina gore performansi 1000-
1500-2000-2500-3000-3500-4000 d/d araliklarinda ol¢iilmiis ve karsilastirilmustir. Oncelikle ham ketencik
yagindan transesterifikasyon yontemi ile {iretilen ketencik biyodizeli (B100) ve dizel yakit1 (B0) kullanarak B20
ve B50 yakitlar1 elde edildi. Testlerde B0-B20-B50 ve B100 yakitlar1 kullanilmistir. Ketencik biyodizelinin alt
1s1l degerinin dizel yakitindan %10 diisiik olusu sebebiyle motor gii¢ ve tork degerleri biraz diisiik ve 6zgiil yakit
tiiketimi biraz yiiksek gergeklesmistir. Daha temiz atmosfer, enerjide disa bagimhilig1 azaltmasi ve biyolojik
kaynaklardan yenilenebilir bir enerji tiiri olmasi sebepleriyle Tiirkiye’nin atil durumdaki arazileri ketencik
tiretiminde kullanilarak tilke ekonomisine ciddi katkilar saglayabilir.

Anahtar kelimeler: Ketencik biyodizeli, motor performansi, yanma karakteristigi, transesterifikasyon

EFFECT OF ON THE PERFORMANCE OF AN ENGINE WITH A COMMON RAIL INJECTION
SYSTEM AND COMBUSTION CHARACTERISTICS OF CAMELINA SATIVA BIODIESEL

ABSTRACT

In this study, the performance of the diesel engine the camelina sativa biodiesel and diesel fuel blends
according to 1000-1500-2000-2500-3000-3500-4000 rpm measured and compared. The camelian sativa
biodiesel produced by transesterification method, from the first crude oil camelina sativa (B100) and diesel fuel
(BO) to B20 and B50 were derived fuel. BO-B20-B50 and B100 were used in the test fuel. Camelina sativa
biodiesel of the lower heating value due to the low level of 10% of the diesel engine power and torque values
realized a little bit high and low specific fuel consumption. More clean atmosphere, to reduce dependence on
foreign energy and the idle lands in Turkey because it is the kind of renewable energy from biological sources
using the country's economy can make significant contributions to the production of camelina sativa.

Keywords: Camelina sativa biodiesel, engine performance, combustion characteristics, transesterification
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EXPERIMENTAL AND COMPUTATIONAL STUDIES ON THE
COMBUSTION AND EMISSIONS OF A GASOLINE HCCI-DI ENGINE
USING SECOND INJECTION STRATEGY

Mustafa Deniz Altinkurt, Ali Tiirkcan, Mustafa Canakci

Department of Automotive Engineering, Kocaeli University, 41380, IZMIT
Alternative Fuels R&D Center, Kocaeli University, 41275, IZMIT

ABSTRACT

In this study, experimental and computational studies of a gasoline homogeneous charge compression
ignition (HCCI) combustion engine were carried out using early first injection in intake stroke and second
injection close to the compression top dead center (TDC) strategies. A diesel engine was customized to operate
as an electronically controlled HCCI Direct Injection (HCCI-DI) engine for experimental studies. Different late
second injection timings and injection ratios were investigated experimentally and computationally for HCCI
combustion. Computational Fluid Dynamics (CFD) simulations were compared against the experimental results
of the HCCI-DI engine using AVL Fire code. The tests were conducted at constant engine speed and high
equivalence ratio, and the effects of second injection timings on HCCI-DI combustion were investigated. The
results of the CFD model provide numerical data on combustion and emission characteristics, and visual
information on fuel injection and NO emission formation. It was clearly understood from both experimental and
CFD studies that retarding and increasing the amount of second injection reduces the peak in-cylinder pressure
and yields significant improvement on NO emission.

Keywords: HCCI-DI, AVL fire, second injection, combustion, emissions
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WANKEL MOTORUNUN ATESLEME VE PUSKURTME
UNITELERININ TASARIMI VE BIiLGIiSAYAR ARAYUZU iLE
KONTROLU

M. ilter Ozmen, Omer Cihan, Abdurrahman Demirci, H. Emre Dogan,
O. Akin Kutlar, Cemal Baykara

Istanbul Teknik Universitesi, Makine Fakiiltesi, Makine Miih. B6l., ISTANBUL

OZET

Bu c¢alismada deney standartlart agisindan tek rotorlu hale ¢evrilmis bir Wankel Motoru igin piiskiirtme ve
atesleme zamanlar ile enjektor piiskiirtme siiresi ve atesleme bobini dolma stiresi (dwell siiresi) degiskenlerinin
bilgisayar fiizerinden kontrol edilmesini saglayacak bir kontrol sistemi tasarlanmis ve imal edilmistir.
Mikrodenetleyici kontrol kart1 olarak Arduino kullanilmistir. Atesleme ve piiskiirtme sinyallerini giiclendirmek
icin siiriicti rolelerden olusan bir kontrol kart1 yapilmistir. Atesleme ve piiskiirtme zamanlarinin belirlenmesi ve
devir sayismin tespiti i¢in eksantrik miline bagl enkoder kullanilmistir. Ayrica enkoder eksantrik milinin her
turunda bir sifirlama sinyali gondermektedir. Bu sinyal ile sikistirma zamani sonu (iist 61l nokta) ¢akistirilmustir.
Enjektor debisini belirlemek icin bir deney diizenegi olusturulmustur. Ayrica bu makale icerisinde Wankel
motorunun ¢alisma ilkeleri hakkinda bilgi verilmis, atesleme ve piiskiirtme sistemi ve bu sistemi olusturan
elemanlarin se¢iminde dikkat edilen hususlar agiklanmisitr. Tek rotorlu Wankel deney motoru imal edilen
kontrol sistemi ile calistirilarak bir takim deneyler yapilmistir. Elde edilen sonuglar tasarlanan kontrol
sisteminin bu deney motoru i¢in uygun oldugunu gostermektedir.

Anahtar kelimeler: Wankel Motoru, motor kontrol tinitesi, solid-state réle, enjektor debisi

DESIGNING AND COMPUTER BASED CONTROLLING IGNITION AND INJECTION UNITS OF
WANKEL ENGINE

ABSTRACT

In this research, timing of injection and ignition also duration of injection and dwell time variables of
the Wankel engine that converted into single rotor type in terms of testing standards was controlled by computer
based electronic unit was designed and produced. Arduino is used as a microprocessor control unit and to control
the signal of injection and ignition, an electronic control device consisted of driver relays was produced. To
control of the cycles of engine and to get feedback, an incremental encoder was mounted on eccentric shaft and
the starter signal of encoder has become equivalent to the compression stroke of the top dead center of engine
eccentric shaft. To evaluate the flow rate of injector, a testing mechanism was designed. It’s given information
about working principle of Wankel engine and referred about injection and ignition equipment and which
criterions should be cared when they were chosen. Before connecting to the research engine, control system was
tested on the real time testing mechanism which driven by a drill, and it is observed that the control system is
working without problem depending upon design criterions.

Keywords: Wankel engine, engine control unit, solid-state relay, flow rate of injector
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DIREKT PUSKURTMELI BENZIN MOTORUNDA KADEMELI
DOLGU MODUNDA CALISMADA KARISIM OLUSUMUNUN
NUMERIK INCELENMESI

Emre Bulut, M. Thsan Karamangil

Uludag Universitesi, Miihendislik Fakiiltesi, Otomotiv Miihendisligi Boliimii, BURSA
OZET

Giliniimiizde kullanilan araglarin biiyiik bir kismini fosil yakitlar kullanarak kimyasal enerjiyi hareket
enerjisine ¢eviren igten yanmali motorlu araglar olusturmaktadir. Petrol iriinlerinin i¢ten yanmali motorlarda
kullanilmas1 sonucu olusan kirletici emisyonlarin gevreye ve insan saghgina karsi olusturdugu olumsuz etkiler
giinden giine artmaktadir. Bu ¢aligmada direkt piiskiirtmeli benzinli motorda kademeli dolgu modunda karisim
olugsumlari farkli devirler i¢in numerik olarak incelenmistir. Degisen devirlerde silindir i¢i hava hareketlerinin
degisiminin karisim olusumuna etkisi irdelenmistir. Belirlenen atesleme zamaninda buji civarindaki yakit
fazlalik katsayis1 konturlar1 incelenmistir.

Anahtar kelimeler: Silindir i¢i hava hareketleri, hesaplamali akiskanlar dinamigi (HAD), direkt piiskiirtmeli
benzin motorlari

NUMERICAL INVESTIGATION OF MIXTURE FORMATION IN GASOLINE DIRECT INJECTION
ENGINE ON STRATIFED OPERATION

ABSTRACT

Recently most of the vehicles we use are vehicles powered by internal combustion engines which use fossil
fuels as energy source. Using petroleum-extrailed fuels for internal combustion engines generate pollutant
emissions and that adversly affect the environment and human health day by day. In this study mixture
formation in a gasoline direct injection (GDI) engine was investigated on stratified mode operation for different
engine speeds. The influence of in cylinder air movement for different engine speeds on mixture formation was
observed. The contours of fuel excess coefficient was investigated in vicinity of spark plug at determined igniton
timing.

Keywords: In-Cylinder flow, computational fluid dynamics (CFD), GDI
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DIZEL PARTIKUL FiLTRE KARAKTERIZASYONU

Emre Giirlek, Yigit Tiire , Nurcan Calis Acikbas , Seref Soylu*, Tiirker Giidii™~

*Bilecik Seyh Edebali Universitesi, Makine ve imalat Miihendisligi Béliimii, BILECIK

“Bilecik Seyh Edebali Universitesi, Metalurji ve Malzeme Miihendisligi Boliimii, BILECIK
***TOFAS Tiirk Otomobil Fabrikasi A.S., 16369, BURSA

OZET

Yapilan ¢aligmada, dizel araglarin egzoz gazi aritma sistemlerinde kullanilan ticari bir dizel partikiil filtrenin
tretim siireglerinin tespiti, kimyasal kompozisyonun belirlenmesi ve yapi1 ¢oOziimlenmesi igin farkli
karakterizasyon teknikleri ile analizleri gergeklestirilmistir. Calismada optik mikroskop, taramali elektron
mikroskobu ikincil elektron detektorii (SEM-SE), geri yansiyan elektron detektorii (SEM-BSE ), enerji saginiml
x-151m1 detektorii (SEM-EDX) ve X-1sinlart sacinmmi  (XRD) karakterizasyon teknikleri kullanilmigtir. Optik
mikroskop ile dizel partikiil filtrenin makroyap1 analizi yapilmis olup kare seklindeki acik ve kapali hiicrelerden
olustugu ve ekstriizyon sekillendirme teknigi ile iiretildigi bilgisine ulagilmigtir. Taramali elektron mikroskobu
(SEM-SE-BSE-EDX) ile elementel analiz ve mikroyapi analizi yapilmis olup, temel olarak silisyum ile karbon
elementlerinden olustugu, SiC tanelerinin 10-50 um tane boyutu araliginda, keskin koseli morfolojide oldugu ve
kat1 hal sinterlemesiyle iiretildigi tespit edilmistir. XRD ile yapilan analiz sonucunda ana faz SiC olarak tespit
edilmistir. Yapilan ¢alisma bu tiir pargalarin yerli iiretiminin yapilmasi i¢in ilk adimi olusturmaktadir.

Anahtar kelimeler: Dizel partikiil filtre, karakterizasyon, mikroyapi, silisyum karbiir
CHARACTERIZATION OF DIESEL PARTICULATE FILTER
ABSTRACT

In the study, the analyses of a commercially available diesel particulate filter (DPF) that is specifically to be
used in diesel engine exhaust treatment systems, were carried out for the identification of the manufacturing
processes, determination of the chemical composition, and microstructural analysis, utilizing different
characterization techniques. The characterization techniques involved were optical microscopy, scanning
electron microscopy with secondary electron detector (SEM-SE), backscattered electron detector (SEM-BSE),
energy dispersive x-ray detector (SEM-EDX), and x-ray diffraction. Microstructural characterization of the
diesel particulate filter was carried out with the optical microscope showing cubic shaped open and closed cells
and evidencing an extrusion based manufacturing technique. Scanning electron microscope (SEM-SE-BSE-
EDX) used for the elemental analysis and microstructural determination yielded a structure with silicon and
carbon elements, the SiC particles is of the size range 10-50 pum with a sharp edged morphology, and
manufactured by solid state sintering. The XRD analysis resulted in the determination of a major phase of SiC.
The first phase of the study comprise the local manufacturing of these type of engine system parts.

Keywords: Diesel particle filter, characterization, microstructure, silicon carbide
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TiCARI ARAC ICIN KOMPOZIT BASAMAK TASARIMI

Erciiment Biilbiil , Servet Berber”, Nuri Ersoy™

: "Hexagon Studio, KOCAELI .
Bogazici Universitesi, Mithendislik Fakiiltesi, Makine Miih. Bol., ISTANBUL

OZET

Bu ¢alismada, uzay kafes sistemi ilizerine karbon ¢eligi ile yapilan basamak yerine optimize edilmis kompozit
ile basamak tasarimi yapilmistir. Oncelikle sac yap iizerine gelen yiikler altinda sehim ve Von Mises gerilme
dagilimina bakilmigtir. Tasarlanan kompozit yapinin temel avantaji basma ve yan darbelere maruz kaldiginda
karbon ¢eligi yapisina gore daha hafif olmasidir. Tasarlanan kompozit basamagin gelen yiikler altinda
maksimum gerilmeleri ve sehimleri incelenmistir. Yapilan sanal analizler testler ile dogrulanmstir.

Anahtar kelimeler: Kompozit basamak, sandvi¢ kompozit basamak, sandvig¢ yap1, co, salinim azaltimi
COMPOSITE STEP DESIGN FOR COMMERCIAL VEHICLES
ABSTRACT
In this study, optimized composite step was designed, instead of space frame system with carbon steel. First,
the sheet metal structure was examined for deflection and Von Mises stress distribution under the design loads.
The main advantage of the composite structure is to be lighter than carbon steel structure, under the compression
and side impact loads. Maximum stresses and deflections of composite step, was examined under design load

conditions. Virtual analysis is confirmed by tests.

Keywords: Composite step, sandwich composite step, sandwich structure, co, emission reduction
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ENGELLILER iCIN OZEL TASARLANMIS TICARIi ARACLARDA
DONER TABLA TASARIM VE GELISTIRME PROJESI

Ciineyt Uziim, Harun Dogan, Alper Altiner, Soner Zival

Hexagon Studio, KOCAELI
OZET

Bu calismada, engelliler icin 6zel olarak tasarlanmis olan ticari araglarda kullanilacak olan doner tabla
sistemi anlatilmaktadir. Arac i¢i doner tabla sistemi, tekerlekli sandalyeye sahip engelli kisilerin, yine engelliler
icin tasarlanmig olan ara¢ rampa sistemini kullanarak araca binmelerini miiteakiben, tekerlekli sandalyelerin
yoniini ara¢ gidis istikametine dogru kolayca g¢evirmesini ve aracini, ara¢ govdesine giivenli bir sekilde
sabitleyebilmesini saglayan bir disli ¢ark mekanizmasindan ibarettir. Buradaki oncelikli amag, engelli olan
kisiyi, yolculuk boyunca bag donmesi, mide bulantisi gibi problemlerden uzak tutmak, hizlanma ve yavaglama
sirasinda olusan ivmeli hareketlere karsi direngli olabilmesini ve dolayisiyla giivenli seyahat edebilmesini
saglamaktir.

Anahtar kelimeler: Arag igi doner tabla uygulamasi, doner tabla, tek eksen pozisyoner

COMBINED RIDE AND ATTITUDE CONTROL OF VEHICLES EQUIPPED WITH HYDRO-
PNEUMATIC SUSPENSION

ABSTRACT

In this study, a kind of rotary table mechanism, which is located at interior of special designed commercial
vehicles for disabled persons, is explained. This interior rotary table system is used for positioning the front of
the wheelchair to the vehicle movement direction easily, right after entering the vehicle interior by using special
designed ramp system for disabled persons with wheelchair. Also this system provides that people are able to
lock their wheelchair to the basement of the vehicle. The main purposes of the design of interior rotary table
system is preventing kind of giddiness and sicknesses due the travelling at wrong direction with the vehicle, and
stay safe and durable across the acceleration and deceleration forces during a period of their journey.

Keywords: Interior rotary table application, rotary table, single axis positioned
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LIGHTWEIGHT VEHICLE DESIGN: AN APPLICATION AT HEAVY
COMMERCIAL FRONT BUMPER SUPPORT COMPONENT

Hasan Ali Solak, Mustafa Erdener, Sertan Askan

Ford Otosan Product Development, Sancaktepe, ISTANBUL

ABSTRACT

Lightweight design is the key goal of all major automotive industries and they are always looking for more
weight saving replacements. In this paper, a methodology for the design and optimization of front bumper
support component proposed to obtain a lightweight glass-reinforced thermoplastic design as a substitution for
the steel counterpart considering targeted performances. For this purpose, first topology optimization on a solid
geometry encompassing the entire design space should is carried out to obtain the element density distribution
within the model. Reinforcing locations with high element density and eliminating those with density lower than
the threshold value result in the conceptual design of the front bumper component. The proposed design is
finalized in details satisfying components defined criteria and feasibility. Four poster rig test conducted to verify
first prototypes under defined load cases.

Keywords: Lightweight design, front bumper component, topology optimization, glass-reinforced thermoplastic
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TiCARI ARACLAR ICIN LINEER OLMAYAN ELEKTRIKLI
BASAMAK GELISTIRILMESI

Fevzi Ozcakmak*, Soner Giivercin*, Remzi Mert*, Erol Giiven*, Kadir Cavdar**

. *REVAR Otomotiv San. ve Tic. A.S., BURSA
**Uludag Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, BURSA

OZET

Giintimiizde kullanilan ticari araclardaki basamak mekanizmalar1 genelde birbirine benzemektedir. Bu
mekanizmalar, tasit kapisi agildiginda lineer olarak belirli bir agida ileriye dogru uzayan sistemlerdir. Mevcut
sistemler teknolojik olarak eski ve iscilik maliyeti yiiksek olan tasarimlar olup ve kullanim omiirleri nispeten
kisadir. Mevcut olumsuzluklart ortadan kaldirmak amaci ile lineer olmayan bir basamak mekanizmasi
tasarlanmigtir. Bu bildiride; teknolojik seviyesi daha yiiksek, is¢ilik maliyeti diisiik, daha hafif, kullanim 6mrii
daha uzun olan yeni tip bir basamak mekanizmasinin gelistirilme ve prototip liretim asamalar1 agiklanmaktadir.

Anahtar kelimeler: Ticari arag, basamak mekanizmasi, sonlu elemanlar yontemi

DEVELOPMENT OF THE NON-LINEAR ELECTRIC STEP FOR COMMERCIAL VEHICLES
ABSTRACT

Current step mechanisms in passenger vehicles are generally similar. When the vehicle door is opened, these
mechanisms are linearly forward extending system with a specific angle. Existing systems are technologically
out and manufacturing costs are relatively high, have and shorter product life. In this study; the development and
prototyping phase of new non-linear step mechanism, which is in higher technological level, with low

manufacturing cost, lighter and lifecycle are described.

Keywords: Commercial vehicle, step mechanism, finite element method
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ON SUSPANSIYON SiSTEMINDE AGIRLIK HAFiFLETME
CALISMALARI

Merve Cibik, Gokhan Tekin, Yal¢in Metugin, Metin Calli, Mesut Kaya

Coskunoz Kalip Makina Sanayi ve Ticaret A.S.- Ar-Ge Merkezi, BURSA

OZET

Araglart olusturan yapisal elemanlardan bir tanesi de salincak koludur. Aragta frenleme, ivmelenme ve
radyal yiikleri absorbe etme gibi gorevleri listlenmektedir. Bir ¢ok otomobil iireticisi, ddvme salincak kollarimin
yant sira Ozellikle maliyet ve hafiflik saglayan tek katli salincak kollarimi tercih etmektedirler. Karbon emisyon
hedeflerinin radikal disiiriilmesi gereken giliniimiizde, yiiksek mukavemetli sac malzemelerin kullanimi ile
salincak kolunun hafifletilmesi icin tek sacdan salincak kollarmin gelistirilmesi konusunda yogun arge
caligmalar1 yiriitiilmektedir. Ancak sac mukavemeti ne kadar arttirilsa arttirilsin, yorulma omrii kaynak
boélgelerindeki mukavemetle ve dayanim ile sinirli kalmaktadir.

Bu calisma kapsaminda, 6n siispansiyon sisteminde yer alan salincak kolu ve motor besigi pargalarinda
gergeklestirilen agirlik hafifletme ¢aligmalarina yer verilmistir.

Anahtar kelimeler: On siispansiyon sistemi, salincak kolu, sonlu elemanlar analizi, fatigue test, agirlik azaltma,
motor besigi

ABSTRACT

Lower control arm is one of the most significant structural parts of vehicles. It is used to absorbe the
loads such as braking, acceleration and radial loads. OEMs usually prefer forged lower control arms as well as
the control arms which consist of welded two or more parts on the vehicles. Reduction of stresses on weld zones
is one of the targets. Today, R&D centers focused on weigth reduction of control arms by using high-strength
sheet steels to meet carbon emission targets. However these steels have high strength values, the strenghtness of
steel is not adequate for fatique requirements as weld zones have a limited strength without depending on the
strength of steel.

The weight reduction of the lower control arm and the cross member, which are in the front suspension system,
is included during this study.

Keywords: Front suspension system, lower control arm, finite element analysis, fatigue test, weight reduction,
cross member, subframe, k-frame
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ARAC ARKA AKS SUSPANSIYON KIiRISI OPTIMIZASYONU

Emre isa Albak*, Oktay Ersoy**, Sercan Bahar**, Mustafa Resit Ozer**,
Ahmet Aycicek**, Erol Solmaz*, Necmettin Kaya***, Ferruh Oztiirk*
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TOFAS Tiirk Otomobil Fabrikas1 A.S., Yalova Yolu, BURSA
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OZET

Bu galismada, bir binek arag¢ icin arka siispansiyon Kkirisi tasarim optimizasyonu gergeklestirilmistir.
Arka stispansiyon kirisi aracin siiriis konforunu ve siiriis dinamigini etkileyen énemli bir siispansiyon elemanidir.
Yapilan ¢alismanin amact istenen kinematik ara¢ dinamigi ve yapisal dayanim 6zelliklerini saglayan, mevcut
sisteme gore agirligl azaltilmis arka siispansiyon sistemi optimizasyon teknikleri ile tasarimidir. Siispansiyon

azaltma ve burulma rijitligini arttirmak i¢in tasarim optimizasyon modeli olusturulmasi, simiilasyon ve analiz
¢aligmalarinin  birinci asamasi anlatilmistir.  Burulma rijitligi ve agirlik disinda diger siispansiyon
parametrelerinin de amag olarak tanimlanacagi optimizasyon modeli ve analiz ¢alismalar1 sonuglar1 daha sonra
yapilacak yayinlarda verilecektir.

OPTIMIZATION OF VEHICLE TWIST BEAM REAR SUSPENSION
ABSTRACT

This paper presents studies about design optimization and analysis of rear suspension twist beam to
satisfy required targets of light weight design and cost reduction. Twist beam suspension system is widely used
in passenger vehicles due to their light weight and cost efficiency. The objective of this research is to design a
twist beam which achieves weight reduction with required dynamic and structural durability performance
relative to existing twist beam of a vehicle. Twist beam rear susppension is an important part that affects ride
comfort and handling performance of vehicles. In this paper, early studies of twist beam design and analysis
results are given. Further studies will be carried out to design twist beam suspension system to satisfy kinematic
and durabilty requirements.

Keywords: Rear axle twist beam, suspension system, optimization, torsional stiffness
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COMPARATIVE EXPERIMENTAL PERFORMANCE OF AN
AUTOMOTIVE AIR CONDITIONING SYSTEM USING
REFRIGERANTS R1234yf AND R134a

Mukhamad Suhermanto’, Murat Hosoéz , Miimin Celil Aral”

“Graduate School of Natural and Applied Sciences, Kocaeli University, KOCAELI
Department of Automotive Engineering, Kocaeli University, KOCAELI

ABSTRACT

This paper deals with experimental evaluation and comparison of the steady-state performance parameters of
an automotive air conditioning (AAC) system charged with R134a and R1234yf. For this aim, an experimental
bench-top system made up from original components of an R134a AAC system belonging to a compact car was
set up. It was driven by an electric motor via a frequency inverter to simulate the operation of the AAC system at
various engine speeds. Then, it was equipped with various instruments to measure the refrigerant mass flow rate,
refrigerant pressures and temperatures as well as dry bulb and wet bulb temperatures of the air streams. Tests for
both refrigerants were conducted for two sets of air stream temperatures entering the evaporator and condenser,
namely Tevapai=30°C — Teong,(i=30°C, and Teyap si=40°C — Tong,[i=40°C. For each set of air inlet temperatures, the
experimental system was tested at four different compressor speeds, namely 1000, 1500, 2000, and 2500 rpm.
Using the experimental data, the cooling capacity, compressor power, condenser heat rejection rate, coefficient of
performance (COP), pressure ratio across the compressor, refrigerant mass flow rate and compressor discharge
temperature were evaluated, and the results for both refrigerants were compared. It was determined that R1234yf
yields 3.5-6.99% lower cooling capacity and 5.98-21.42% lower COP while resulting in 1.1-11.9°C lower
compressor discharge temperature.

Keywords: Automotive air conditioning, R1234yf, R134a, alternative refrigerant, COP

R1234yf ve R134a SOGUTUCU AKISKANLARINI KULLANAN OTOMOBIL iKLIMLENDIiRME
SISTEMIN KARSILASTIRMALI DENEYSEL PERFORMANSI

OZET

Bu calismada, R1234yf ve R134a sogutucu akigkanli bir otomobil iklimlendirme sistemin siirekli rejim
performans parametrelerinin deneysel olarak belirlenmesi ve karsilastirilmasi amaglanmistir. Bu amagla,
kompakt bir otomobile ait R134a’li iklimlendirme sisteminin orijinal bilesenlerinden olusan masa iistii bir
deneysel sistem kurulmustur. Bu sistem, farklt motor devirlerinde c¢alismay1 simule etmek igin bir siiriicii
aracilig ile elektrik motoru tarafindan tahrik edilmistir. Daha sonra sistem, sogutucu akigkan debisi, sogutucu
akiskan basinglar1 ve sicakliklari ile hava akimlarinin kuru ve yas termometre sicakliklarini 6lgmek amaciyla
gesitli Ol¢iim cihazlariyla donatilmistir. Her iki sogutucu akigkan i¢in testler, evaporatdér ve kondenser
girislerindeki hava akimm sicakliklarmin iki farkl ¢ifti i¢in yapilmis olup bunlar Teyap ng=30°C — Tigngng=30°C ve
Tevapng=40°C — Tiongng=40°C’dir. Her giris hava akimu sicaklik ¢ifti i¢in kompresor devrinin dort farkh
degerinde testler gerceklestirilmis olup bunlar 1000, 1500, 2000 ve 2500 d/d’dir. Deneysel veriler yardimiyla
sistemin sogutma kapasitesi, kompresor giicii, kondenserde atilan 1s1, sogutma tesir katsayist (STK),
kompresordeki basing orani, sogutucu akiskan debisi ve kompresor ¢ikis sicakligi belirlenerek her iki akigskan
icin sonug¢lar karsilagtirtlmistir.  R1234yf sogutucu akigskaninin %3.5-6.99 oraninda daha disiik sogutma
kapasitesi verdigi ve %5.98-21.42 daha diisiik STK degerleri ile calistigi; ancak 1.1-11.9°C daha diigiik
kompresdr ¢ikis sicakliklarina sahip oldugu belirlenmistir.

Anahtar kelimeler: Otomotiv iklimlendirmesi, R1234yf, R134a, alternatif sogutucu akiskan, STK
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R134a ve R1234yf SOGUTUCU AKISKANLARINI KULLANAN
OTOMOBIL iKLIMLENDIRME SiSTEMi PERFORMANSININ
AMPIRIK BAGINTILAR iLE BELIRLENMESI

Miimin Celil Aral’, Murat Hosiiz**, Mukhamad Suhermanto”

*Kocaeli Universitesi Fen Bilimleri Enstitiisii, Umuttepe, 41380, KOCAELI
"Kocaeli Universitesi Otomotiv Miihendisligi Bolimii, Umuttepe, 41380, KOCAELI

OZET

Bu ¢aligmada, bir otomobile ait iklimlendirme sisteminin orijinal elemanlarindan olusan deneysel bir sistem
kurulmus ve mekanik 6l¢liim cihazlariyla donatilmistir. Deneysel otomobil iklimlendirme sisteminin siirekli
rejim performans parametrelerini belirlemek amaciyla R134a sogutucu akigkami igin dort farkli kompresor
devrinde ve on farkli buharlastirici-yogusturucu hava giris sicaklik kombinasyonunda testler yapilmigtir. Daha
sonra, sogutucu akiskan R1234yf ile degistirilerek testler tekrarlanmistir. Deneysel sistemin siirekli rejim
performans parametrelerini matematiksel yolla elde edebilmek amacryla iki farkli ampirik bagint1 gelistirilmistir.
S6z konusu ampirik bagintilarin giris parametreleri buharlastirict ve yogusturucu hava giris sicakliklart ile
buharlastiric1 girisindeki bagil nem olarak belirlenmistir. Cikis parametreleri ise sistemin sogutma kapasitesi,
kompresor tarafindan sogutucu akiskana verilen gili¢, yogusturucudan atilan 1s1, sogutma tesir katsayisi ve
kompresor cikis sicakhigidir. ilk olarak, deneysel sistemin ¢ikis performans parametreleri dlgiimler ve enerjinin
korunumu yasasi kullanilarak belirlenmistir. Daha sonra, deneysel sonuglarin bir kismu kullanilarak ¢ikis
parametrelerini veren ampirik bagmtilar elde edilmis ve bunlarin sonuglari, bagmtilarin gelistirilmesinde
kullanilmayan deneysel sonuglar ile karsilastirilmistir. Bagintilardan elde edilen sonuglarin istatistiksel
performanslar korelasyon katsayisi, ortalama izafi hata ve karelerin karekokii tiiriinden ortalama hata tiirlerinden
belirlenmistir. Cogu performans parametresi i¢in her iki baginti ile yapilan tahminlerin deneysel sonuglara ¢ok
yakin degerler verdigi ve iki bagmtinin da tasit iklimlendirme sistemlerinin performansimi belirlemede
kullanilabilecegi sonucuna ulagilmustir.

Anahtar kelimeler: Otomobil iklimlendirmesi, R134a, R1234yf, performans, ampirik

DETERMINING THE PERFORMANCE OF AN AUTOMOBILE AIR CONDITIONING SYSTEM
WITH REFRIGERANTS R134a AND R1234yf BY USING EMPIRICAL CORRELATIONS

ABSTRACT

In this study an experimental system consisting of original components of an automobile air conditioning
system (AAC) was set up and instrumented for mechanical measurements. In order to determine steady state
performance parameters of the experimental AAC system, tests were performed at four different compressor
speeds and ten different combinations of air temperatures at the inlets of the evaporator and condenser using
R134a. Then, the refrigerant R1234yf was charged into the system and tests were repeated. For the aim of
determining the steady state performance parameters of the experimental system mathematically, two different
empirical correlations were developed. The input parameters of these correlations were the air stream
temperatures entering the evaporator and condenser and the relative humidity of the air stream at the evaporator
inlet. The output parameters, on the other hand, were the cooling capacity, power given to the refrigerant by the
compressor, condenser heat rejection rate, coefficient of performance and compressor discharge temperature.
First, the output parameters of the experimental AAC system were evaluated using the measurement data and the
principle of the conservation of energy. Then, two empirical correlations yielding the output parameters were
obtained using some sets of the experimental results. Afterwards, the results of the empirical correlations were
compared with the experimental results which were not utilised when developing the correlations. The statistical
performance of the empirical results was evaluated in terms of correlation coefficient, mean relative error and
root mean square error.
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It was revealed that the predictions of both correlations for most performance parameters were in good
agreement with experimental results, and both correlations could be successfully used for determining the
performance of AAC systems.

Keywords: Automobile air conditioning, R134a, R1234yf, performance, empirical.
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COOLING PACK OPTIMIZATION OF A LIGHT COMMERCIAL
VEHICLE — COST, WEIGHT AND COOLING PERFORMANCE
EVALUATION

Serhan Tatar, M. Halil Yilmaz, Cenk Ding

Ford Otosan A.S., ISTANBUL
ABSTRACT

Underhood airflow is the primary source of engine cooling and it is driven by a cooling fan. In addition to
the engine cooling fan, there are radiator, condenser, other heat exchangers and components. The air flow needs
to have a mostly uniform distribution through all the relevant heat exchangers. The purpose of this study is to
optimize the cooling pack of a light commercial vehicle for non A/C variant with numerical simulations. The
idea is to get benefit from the non-existence of air conditioning system and its thermal effect and airflow
restriction. Under cooling pack optimization concept, 8 different configurations that consist of cost, weight and
thermal effects are set. A new radiator with lower fin density and a new fan & fan shroud are proposed and
compared with the current design by removing air conditioning system. Cooling pack configurations are
compared on low vehicle speed condition which is the worst case condition in terms of cooling. Numerical
simulations are performed with CFD tool UH3D base on the Reynolds Averaged Navier Stokes equations. The
base model simulation results at steady state operating conditions are compared with wind tunnel test results and
a good agreement observed. According to DOE results it is seen that the best case which has the lowest weight
and cost values by satisfying required cooling performance target, is non A/C variant with spider shroud.

Keywords: Cooling pack optimization, engine cooling, vehicle thermal simulation, doe
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MOTOR EGZOZ GAZINI ISI KAYNAGI OLARAK KULLANAN
ABSORBSIYONLU SOGUTMA SiSTEMI iLE MOTOR TEST ODASI
SOGUTULMASININ TERMODINAMIK ANALIZi

Emrah Kantaroglu, Tolga Demircan

Kirikkale Universitesi, Mithendislik Fakiiltesi, Makine Miih. Bol., KIRIKKALE

OZET

Bu calismada, elektrikli dinamometrelerin kullanildigi motor test diizeneklerinin bulunduklari ortamin
absorbsiyonlu sogutma sistemleriyle sogutulmasinin termodinamik analizi yapilmistir. Absorbsiyonlu sogutma
sistemleri atik 1silarin degerlendirilebildigi sogutma sistemleri olarak, enerjinin dogru yerde ve dogru verimlilik
esaslarina gore kullanilmasi gerektigi giiniimiizde ¢ok 6nemli bir yere sahiptir. Motor performans ve emisyon
degerlerinin alinmast i¢in olusturulmus olan ve bir test odasinda bulunan motor test diizeneginden sensorler
vasitasiyla alinmig olan egzoz gazi sicakliklarinin baz alinmasiyla termodinamik olarak analizler yapilmustir.
Test diizeneginin daha verimli ve arastirmacilarin daha konforlu ¢alisma sartlarinin saglanmasi adina, test
odasmin ozellikle yaz aylarinda yiiksek sicakliklara ulagmasinin 6niine gecilmesi i¢in, ortamin sogutulma
ihtiyacinin absorbsiyonlu sistemlerle karsilanabilecegi sonucu ortaya ¢ikmuistir.

Anahtar kelimeler: Atik 1s1, absorbsiyonlu sogutma sistemleri, motor test ortamlari, motor test diizenekleri

THERMODYNAMIC ANALYSIS OF A ENGINE TESTING ROOM* S COOLING WITH
ABSORPTION REFRIGERATION SYSTEM WHICH IS USING ENGINE EXHAUST GASES AS A
THERMAL SOURCE

ABSTRACT

In this study, The cooling with absorption refrigeration system of the engine testing room was performed the
thermodynamic analysis. Today, absorption refrigeration systems as the cooling system which waste heat can be
assessed have come to the for the energy in the right place and the right must be used in accordance with the
principles of efficiency. Thermodynamic analysis were performed exhaust gas temperature which is generated in
the engine testing eguipment with the aid. That the engine testing room can be cooled has emerged with using
absorption refrigeration system.

Keywords: Waste heat, absorption refrigeration systems, engine test environments, engine test systems
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R1234yf YENI KLIMA GAZINA UYUMLU KLIiMA SiSTEMI
GELISTIRILMESI
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OZET

Bu makalede, yeni gelistirilen SEDAN ara¢ klima sisteminin, kabin sogutma performans: korunarak yeni
gaza uyumlu olarak gelistirme siirecinde yapilan ¢alismalar anlatilmaktadir. Banko {izerinde yapilan testler ile
asir1 sogutma alani yeterli olan yogusturucu kullanma ve termostatik kisilma vanasinin yay ayarlarin1 gevseterek
daha fazla gazin sistemde dolagmasini saglamanin sogutma kapasitesini iyilestirdigi belirlenmistir. Arag iizerinde
yapilan testler sonucunda ise optimum gaz miktarin yeni gaz ile %6 oraninda distiigii, kabin sogutma
performansinin 2,2 bar karakteristikte TXV kullanarak R134a seviyesine ulastig1, yay ayarlarinin degismesinin
kompresdre sivi fazinda akiskan alma problemini dnledigi gosterilmistir.

Anahtar kelimeler: R1234yf, kondenser asir1 sogutma alani, termostatik kisilma vanasi yay ayarlari, kabin
sogutma performansi

DEVELOPMENT OF VEHICLE REFRIGERATION SYSTEM COMPATIBLE WITH R1234yf NEW
REFRIGERANT

ABSTRACT

In this study, development studies of the refrigeration system of new SEDAN vehicle, which is compatible
with new refrigerant gas without any loss in cabin cooling performance, have been examined. It has been
observed by bench tests that using a condenser with adequate sub-cooling area, and loosening the spring
adjustment of TXV in order to increase the mass flow rate of the refrigerant increases the cooling performance of
the system. Moreover, tests performed on the cars have shown that optimum R1234yf refrigerant mass is 6% less
than that of R134a, and using a 2.2 bars TXV for R1234yf enables to reach cooling performance of R134a.
Additionally, it has been observed that adjusting the TXV has avoided the liquid content (partially-evaporated
refrigerant) problem in the compressor inlet.

Keywords: R1234yf, condenser sub-cooling area, thermostatic expansion valve spring characteristics, cabin
cooling performance
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OTOMOBIL SI"JRI"JQI"JSUNUN SUREKLI REJIMDEKI YEREL ISIL
ALGISININ UC BOYUTLU SAYISAL INCELENMESI

Mustafa Mutlu®, Gokhan Sevilgen™, Muhsin Kili¢

“Ermetal Otomotiv ve Esya Sanayi Tic. A.S., BURSA
Uludag Universitesi, Mithendislik-Mimarlik Fakiiltesi, Otomotiv Miih. Bol., BURSA
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OZET

Otomobil kabini igerisinde seyahat eden siriicliniin ve yolcularin termal olarak rahat bir ortamda
bulunmalarini saglamak hem konfor agisindan hem de yol giivenligi a¢isindan 6nem arz etmektedir. Hesaplamali
akigkanlar dinamigi (HAD) yardimiyla otomobil kabini igerisindeki havanin hiz ve sicaklik dagilimlari rahatlikla
belirlenebilmekte ve bu bilgiler ile siirlicliniin termal algisi tahmin edilebilmektedir. Bu ¢alismada, HAD
yontemi kullanilarak bir otomobil kabini igerisindeki hava akisi modellenmis ve kabin igerisindeki mankenin
termal algis1 belirlenmigtir. HAD analizlerinde genellikle insan yiizeyini modellemek icin kullanilan iki farkl
sinir sart1 bulunmaktadir: sabit yiizey sicakligi ve sabit 1s1 akisi. Manken ylizeyinin sicakliklarini belirlemek i¢in
farkli bir yontem izlenerek, standartlarda tanimlanmis bir termal model kullanilmis ve yiizey sicakligi bu modele
gore hesaplanmistir. Elde edilen sonuglar bu yaklagimin, manken iizerindeki sicakliklarin ve mankenin termal
algisinin tahmininde iyi sonuglar verdigini gostermistir.

Anahtar kelimeler: Termal konfor, otomobil kabini, termal algi, 1sitma periyodu, had

THREE DIMENSIONAL NUMERICAL INVESTIGATION OF THERMAL SENSATION OF AN
AUTOMOBILE DRIVER AT STEADY STATE CONDITIONS

ABSTRACT

Providing a thermally comfortable environment is important to produce safety conditions for driver and
passengers travelling in a car cabin. The velocity and temperature profiles of the air in an automobile can be
calculated by using computational fluid dynamics (CFD) and thermal sensation of the driver can be estimated by
using this computational data. In this study, the air flow in a car cabin was modelled and thermal sensation of
the manikin placed in drivers’ position is predicted by CFD. Generally there are two different boundary
conditions to model human body surface in CFD analysis: constant surface temperature and constant heat flux.
The surface temperature of the manikin is calculated based on a model defined in standards. The simulations
showed that this approach yields better results in order to forecast the surface temperature and thermal sensation
of the manikin.

Keywords: Thermal comfort, automobile cabin, thermal sensation, heating period, cfd
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ARAC SASI ANALIZI: BIR UYGULAMA

Ismail Aykut Karamanh', Ozgiic Dalga*, Burak Ozerol , Ahmet H. Ertas

“Karabiik Universitesi, Miihendislik Fakiiltesi, Makine Miih. Béliimii, 78050, KARABUK
Uludag Universitesi, Mithendislik Fakiiltesi, Makine Miih. Boliimii, 16059, BURSA
Karabiik Universitesi, Miihendislik Fakiiltesi, Biyomedikal Miih. Béliimii, 78050, KARABUK

OZET

Sasilerde maruz kaldiklar1 yiiklere bagli olarak (statik ve dinamik yiiklemeler gibi) cesitli hasarlar olusur. Bu
hasarlarin tespiti ve buna bagli olarak gerekli tedbirlerin alinmasi biiyiik 6nem tagimaktadir. Bu ¢aligmada
oncelikle basit bir sasinin statik yiiklemeler altindaki analizi hem deneysel hem de sonlu elemanlar metodu
kullanilarak yapilmigtir. Sonuglar kiyaslanarak sonlu elemanlar metodunun sasi analizlerinde kullanilabilecegi
tespit edilmistir. Bu tespit sonrasi ger¢ek bir arag sasisi ele alinmis; niimerik olarak statik ve yorulma analizleri
gergeklestirilmistir.

Anahtar kelimeler: Statik analiz, yorulma analizi, ansys, sonlu elemanlar yontemi, arag sasisi
ANALYSIS OF A VEHICLE CHASSIS: AN APPLICATION
ABSTRACT

In chassis different type of failures occur depending on the loading, e.g. static and dynamic loading.
Determinations of these failures and accordingly taking required precautions have great importance. In this study
firstly a prototype chassis has been analyzed under different static loads both experimentally and also
numerically. Experimental and numerical results have been compared and a close relation between experimental
and numerical results has been observed. Hence it has been concluded that finite element method can be used in
chassis analysis. Finally a real vehicle chassis has been considered and both static and fatigue analyses have been
performed numerically.

Keywords: Static analysis, fatigue analysis, ansys, finite element method, vehicle chassis
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KAMYON SASESINE BAGLANAN KOMPONENTLERIN, SANAL
YONTEM ile VALIDASYON METODUNUN OLUSTURULMASI

Emre Sert*'**, Miisliim Yaman*, Sertacg Dileroglu*, Biilent Tasgln*

“Anadolu Isuzu Otomotiv A.S.,
Istanbul Universitesi, Sayisal Yontemler ABD

OZET

Bilgisayar destekli analizler, otomotiv iiriin gelistirme siirecinde Onemli bir ara¢ haline gelmistir.
Kamyonlarda sase iizerine baglanan komponentler, ara¢ Omrii boyunca rastgele tahriklere maruz kalirlar.
Rastgele tahrikler yiiksek genlikli titesimlere ve yorulma hasarina sebep olmaktadir. Bu nedenle, komponentler
tasarlanirken, tiresimler ve yorulma hasart konulari dikkate alinmalidir. Bu ¢alismanin amaci, kamyon sasesine
baglanan komponentlerin sanal yontem ile validasyon metodunun olusturulmasidir. Calisma kapsaminda drnek
bir uygulama olarak sase iizerine baglanan hava kurutucusu sisteminin tasarim validasyonu yapilmistir.

Anahtar kelimeler: Yorulma analizi, gii¢ spektral yogunlugu, nvh analizi

CREATING VALIDATION METHOD FOR CHASSIS MOUNTED COMPONENTS USING
COMPUTER AIDED ENGINEERING

ABSTRACT

CAE has been an important tool in the process of automotive product development. Chassis mounted
components on truck are subjected to random excitations during their life cycle. Random excitations cause high
amplitude vibrations and fatigue failure of the componet. While designing the componets, vibrations and fatique
damage issues must be considered. The object of this study is to create validation method for chassis mounted
components using computer aided engineering. In the study, a design validation example of chassis mounted air
dryer was performed.

Keywords: Fatigue analysis, psd, nvh analysis
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PENDULUM SONLU ELEMAN YONTEMININ OLUSTURULMASI VE
GERCEK TEST iLE DOGRULANMASI

A. Salih Yilmaz, Selen Sagsoz

Anadolu Isuzu Otomotiv San. ve Tic. A.S.
OZET

Bu ¢alisma, bir yolcu otobiisliniin pendulum sonlu eleman modelinin gercek testler ile dogrulanmasinm
kapsamaktadir. Otobiislerde dnden ¢arpma i¢in bir regiilasyon zorunlulugu olmadigindan, kamyon kabinleri i¢in
zorunlu tutulan ECE R29 regiilasyonunda belirtilen test kosullar1 simir sart1 kabul edilmistir. Otobiisiin siirticii
yasam alan1 ve yolcu koltuklarinin bulundugu ilk siray1 kapsayan kisimi icin HyperMesh ve HyperCrash ile
sonlu eleman modeli hazirlanarak RADIOSS ¢6ziiciisii ile dinamik analiz yapilmistir. Otobiisiin sonlu eleman
analizi yapilan kesiti iiretilerek, regiilasyonda belirtildigi sekilde test diizenegine baglanarak pendulum testine
tabi tutulmustur. Yapilan test ile sonlu eleman analizleri dogrulanmistir ve karkasta meydana gelen deformasyon
incelenmistir.

Anahtar kelimeler: Pendulum testi, 6nden ¢arpma, ece r29
VALIDATION OF PENDULUM FEM ANALYSIS WITH REAL TEST
ABSTRACT

This study involves a coach bus’ pendulum finite element model validation with real test. ECE R29
regulation test conditions was accepted for boundary conditions because there is any obligation for the bus
frontal collision. A finite element model was prepared in HyperMesh and HyperCrash for a section of the bus
which contains driver and first row of passenger seats. Explicit analysis was done by RADIOSS solver. The
section of the bus produced and anchored to the test device as indicated in the regulation. Tests with finite
element analysis have been confirmed, and an attempt has been shown to occur in the drive survival space. The
finite element analysis is validated with real test and determine the deformation of frame.

Keywords: Pendulum test, frontal crash, ece r29
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YOLCU OTOBUSU ICIN DEVRILME SANAL ANALIZ YONTEMI
OLUSTURMA

A. Salih Yilmaz, M. Mirag¢ Cicek, Selen Sagsoz

Anadolu Isuzu Otomotiv San. ve Tic. A.S., KOCAELI
OZET

ECE R66 regiilasyonu ile yolcu otobiisleri i¢in devrilme testi yapilmasi zorunlu kilinmaktadir. Ancak biitiin
otobiis gdvdesini devrilme testine tabi tutmak maliyet agisindan biiyiik kayiplara yol agmaktadir. Bu noktada
sonlu elemanlar yontemi biiyiik fayda saglamaktadir. Otobiisiin segilen simetrik kesitinin HyperMesh ve
HyperCrash yazilimlari ile sonlu eleman modeli hazirlanarak, RADIOSS ¢6ziiciisii ile eksplisit devrilme analizi
yapilmigtir. Otobiisiin ayni kesiti iiretilerek devrilme testi yapilmistir ve analiz sonuglari dogrulanmistir. Bu
sayede biitiin otobiis govdesi ile test yapmadan devrilme onayinin alinmasit ve bundan sonraki ¢aligmalarda
yapilacak degisikliklerin test gerektirmeden sayisal analizler ile onayin alinabilmesi igin akreditasyon
saglanmustir.

Anahtar kelimeler: Devrilme analizi, ece 166, sonlu eleman modeli dogrulama
VALIDATION OF THE BUS ROLLOVER ANALYSIS WITH REAL TEST
ABSTRACT

In accordance with ECE R66 regulation, rollover test is obliged for coach buses. However, test with the all
bus body leads to huge cost losses. At this point, finite element method offers great benefits. A section was
generated with HyperMesh and HyperCrash which is a symetric part of the bus and rollover analysis was
performed by RADIOSS solver for this section. The same section of the bus produced and rollover test has done
and analysis results were validated. Thus, rollover type approval taking without rollover test is possible with this
study. In addition, any changes in body structure will not require rollover test. Rollover analysis will be enough
for type approval with accrediation.

Keywords: Rollover analysis, ece r66, validation of finite element model
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DURABILITY IMPROVEMENT OF A WISHBONE BUSH FOR A
PASSENGER VEHICLE

Savas Kayacl*, Barnis Atamer

“K-Enstitii Miihendislik Sirketi, OSB Ali Osman Sénmez Bulvari, BURSA
Yamas A.s. Niliifer Organize Sanayi Bolgesi, BURSA

ABSTRACT

In this study an elastomer wishbone bush was designed and developed to fulfil a specific durability test
requirement. A number of design alternatives was analysed and developed using a finite element technique.
During the design iterations it is aimed to reduce the maximum strain values and internal friction forces to
enhance the durability performance of the elastomer bush (Results of final iteration was shown in this study).
After the design phase, a number of prototypes was produced and tested according to the durability test
requirement which was set by the end customer. According to the durability test results, it was seen that the
elastomer bush survived approximately 1,1 million cycles (target is 1 million cycles) in the durability test.
Considering the former bush design could only reach approximately 100K cycles, the new design is a complete
success.

Keywords: Elastomer bush, finite element technique, durability, wishbone

BiINEK ARACLARDA KULLANILAN BiR SALINCAK BURCUNUN DAYANIMININ
IYILESTIRILMESI

OZET

Bu calismada, kauguktan imal edilmis bir salincak burcunun belirli dayanim testi sartlarini saglamasi igin
tasarimi ve gelistirmesi yapilmistir. Sonlu elemanlar metodu kullanilarak belirli bir sayida tasarim alternatifi
analiz edilip gelistirilmistir. Tasarim denemelerinde, burcun dayanim performansinin iyilestirilmesi i¢in, dahili
sirtinme kuvvetlerinin ve uzamalarin azaltilmasi hedeflenmistir. (Calismada sadece son tasarim denemesinin
sonuglari rapor edilmistir). Tasarim fazindan sonra, prototipler tiretilmis ve miisteri tarafindan belirtilen sartlara
gore dayanim testine tabi tululmustur. Dayanim testi sonuglarina gore, burg yaklasik 1,1 milyon ¢evrim boyunca
zarar gormemistir (Hedef 1 milyon ¢evrimdir). Burcun bir 6nceki tasariminin, ayni test kosullarina yaklasik
100K ¢evrim dayanabildigi diisiiniildiigiinde, yeni tasarim basarili olmustur.

Anahtar kelimeler: Kauguk burglar, sonlu elemanlar metodu, dayanim, salincak
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ALTERNATIF MALZEMELERDEN URETILMI$ HAFIF TICARI
ARAC KAPI MENTESESININ KARSILASTIRMALI SONLU
ELEMANLAR ANALIZI

I. Kiirsad Kandirmis*, Orhan Kurtulus**, Mustafa Tas**, Murat Yazic***

* Amasya Universitesi, Teknoloji Fakiiltesi, Otomotiv Miihendisligi B6l., AMASYA
**Rollmech Automotive, BURSA
***Uludag Universitesi, Miihendislik Fakiiltesi, Otomotiv Miihendisligi B6l., BURSA
OZET

Yakat tiiketimini dolayistyla CO, salinimini azaltmak i¢in ¢dziim arayislari, otomotiv endiistrisinin en énemli
ilgi alan1 haline gelmis ve bu alandaki ¢aligmalar her zamankinden daha fazla ivme kazanmigtir. Bu dogrultuda
yapilan aragtirmalarin basinda alternatif malzeme kullanimiyla arag agirligini azaltma caligmalar1 gelmektedir.
Diger ara¢ bilesenlerinde oldugu gibi, kap1 baglanti pargalari olan menteselerde de mukavemetten 6diin
vermeden alternatif malzeme kullanimi ile agirlik azaltma caligmalari baslamigtir. Bu alternatif malzemeler
icinde Termoplastik Kompozit Malzemeler hem saglamlik/hafiflik oraninin yiiksek olmast hem de geri
doniistiiriilebilir olma ozellikleri ile arastirmacilarin ilgisini en fazla ¢geken malzeme olmustur. Bu arastirma
calismasinda Celik, Termoset Kompozit Malzeme ve Termoplastik Kompozit Malzeme gibi farkl
malzemelerden iiretilmis hafif ticari ara¢c kapt mentesesinin RADIOS programi ile Sonlu Elemanlar Analizleri
yapilmis ve sonuglar karsilastirilmali olarak sunulmusgtur.

Anahtar kelimeler: Termoplastik kompozit malzeme, ara¢ kap1 mentesesi, sonlu elemanlar analizi

COMPARATIVE FINITE ELEMENT ANALYSIS OF LIGHT COMMERCIAL VEHICLE SIDE
DOOR HINGE MADE OF DIFFERENT MATERIALS

ABSTRACT

Solution seeking to reduce CO, emissions in connection with fuel consumption is become primary concern
for automotive industry and due to this researchs on this issue are increased more than ever. Between the
researchs about reducing fuel consumption and CO, emissions, decreasing car total mass by using alternative
lightweight materials comprise the leading research area. Hinges, as door —to- car body fastening elements, are
subjected to weight reducing procces without sacrificing strength,like other car compenents. Thermoplastic
Composite Materials are the most attractive one in these alternative materials for the researchers because of its
higher specific strength and specific modulus besides being recyclable. Light commercial vehicle door hinge
,made by different materials consist of Steel, Thermoset Composite Material and Thermoplastic Composite
Material, is analysed by RADIOS Finite Element Analyse Software and comperative results are presented in this
study.

Keywords: Thermoplastic composite material, vehicle door hinge, finite element analysis
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BiR TICARI ARAC GOVDESININ YAPISAL OPTIMIiZASYON
YOLUYLA TASARIMI VE GELISTIRILMESI

Timur Soganci

Hexagon Studio, KOCAELI
OZET

Bu calismada, yapisal optimizasyon yoluyla bir ticari ara¢ govdesinin tasarimi yapilmustir. Yapisal
optimizasyon yontemleri mevcut bir yapinin amag¢ fonksiyonunda belirlenen degerlere gore yapinin
iyilestirilmesini amaglamaktadir. Yapilan calismada, yapinin topolojisi elde edilmis ve elde edilen topoloji
sonrasinda bir boyutlu-sabit kesitli yap1 elemanlar ile kurulmus ve yapi1 elemanlarmin kesitleri, belirlenen
zorlanma durumlarma gore optimize edilmistir. Sonraki adimda aracin 2D elemanlar kullanilarak sonlu eleman
modeli kurulmus ve bdlgesel iyilestirmeler yapildiktan sonra kesitlerin kalinliklar1 optimize edilmis.
Optimizasyon yoluyla gelistirilen yapi, temel dayanim ve yorulma analizleri ile sanal dogrulamasi yapilmis ve
devrilme regiilasyonunu da sagladigi goriilmiistiir. Yapisal optimizasyon yontemlerinin, yapinin tasarimi ve
sanal dogrulamadan 6nce yapilmis olmasinin, {iriin gelistirme siirecini daha 6ngoriilebilir sekilde planlanmasini,
temel dogrulama kosullarini saglayacak bir yap1 elde edilmesini ve yapinin istenen 6zellikleri saglayacak (hafif,
katilik degeri yiiksek) bir govde tasariminin elde edilmesi olanak tanidig1 goriilmiistiir.

Anahtar kelimeler: Yapisal optimizasyon, topoloji optimizasyonu, boyut optimizasyonu, sanal dogrulama

DESIGN AND DEVELOPMENT OF A COMMERCIAL VEHICLE BY USING STRUCTURAL
OPTIMIZATION

ABSTRACT

In this study, design and development of a commercial vehicle is done by using structural optimization
methods. Structural optimization methods aim optimizing function a current structure, due to the criteria
indicated in the objective function. In this study, the topology of the structure is obtained and a 1D model is
constructed by using constant-section structure members and these members is optimized by the specified load
cases. In the next step, the finite element model of the structure is built by using 2D elements and after locale
design reviews, the thickness of the structure is optimized. The optimized structure is then virtually validated in
terms of the basic durability and fatigue analyses and the roll-over regulation is validated virtually. By using
structural optimization methods, before the design and virtual validation cases, the product development
processes can be made planning more predictable, obtaining a virtually-validated design which has lower body
weight, higher stiffness.

Keywords: Structural optimization, topology optimization, size optimization, virtual validation
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AGIRLIK OPTIMIiZASYONU YAPILMIS BiR OTOBUS GOVDESININ
DEVRILME GUVENLIK KISITININ SAGLANMASI

A. Salih Yilmaz, M. Mirac¢ Cicek, Miisliim Yaman, Selen Sagsoz

Anadolu Isuzu Otomotiv San. ve Tic. A.S.
OZET

Otobiisler, giiniimiizde hala en 6nemli toplu tasima araglarimin basinda gelmektedir. Yolcu tasima
kapasitesi g6z oniinde bulunduruldugunda, giivenlik ve maliyet basta olmak iizere iki 6nemli unsur tasarima yon
vermektedir. Bu ¢alismada, bir yolcu otobiis gévdesinin topoloji ve boyut optimizasyonu yontemleri kullanilarak
agirligi optimize edilmis ve optimize edilmis model tizerinden {iretilebilir bir otobiis govdesi tasarlanmigtir. ECE
R66-02 regiilasyon sartlarini saglayacak bir otobiis govdesi olusturmak igin sayisal analizler yardimi ile
iterasyonlar yapilarak, optimum sonuca ulagilmigtir.  Sayisal analizler dogrultusunda uygulanan tasarim
degisikleri sonucu devrilme aninda yolcularin giivenligi i¢in olugacak yasam alani gerekliligi saglanir hale
getirilmistir.

Anahtar kelimeler: Devrilme analizi, ece 166, sonlu eleman modeli, govde tasarimi, optimizasyon

WEIGHT OPTIMIZED BUS BODY DESIGN IMPROVENT TO PROVIDE ROLLOVER SAFETY
CONSTRAINT

ABSTRACT

Nowadays, buses are still one of the most important public transport vehicles. Two important design
criterias lead to bus body design in terms of payload capacity of the vehicle. These are passenger security and
cost. In this study, weight optimization was performed via topology and size optimization tools. Using optimized
model, producible bus body was designed. Optimum results were obtained using numerical analysis methods to
provide ECE R66-02 regulation constraints. After the effect of the design change proposals calculated using
numerical analysis methods, design was changed to provide the passenger safezone requirements determined by
ECE R66-02 regulation.

Keywords: Rollover analysis, ece r66, finite element model, body design, optimization
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BiR BINEK ARAC SONLU ELEMANLAR MODELININ BURULMA
MODU OPTIMIiZASYONU

Cagn Akdeniz, Erkut Yal¢in, Halil Bilal

TOFAS Tiirk Otomobil Fabrikasi A.S., Ar-Ge Direktorligii, Sayisal Analizler ve Fiziksel Testler
Yoneticiligi, BURSA

OZET

Otomobil gelistirme siirecinin en énemli kisimlarindan biri gévde gelistirme siirecidir. Arag govdesi
gelistirme siireci boyunca en 6nemli performans kriterlerinin basinda gévdenin titresim ve giiriiltii performansi,
bunlarin da basinda gévdenin burulma modu gelmektedir. Govde burulma modunun belirli bir frekans degerinin
tizerinde tutulmasi, gelistirme siireci boyunca yapilan her degisiklik sonucu siirekli kontrol edilmektedir. Bu
calismada belirli agirhik kisitlarin altinda, bir binek ara¢ ¢iplak govdesinin burulma frekansini optimum
seviyede yakalayabilmek icin sonlu elemanlar modeli iizerinde yapilan optimizasyon c¢aligmalarindan
bahsedilmistir.

Anahtar kelimeler: Arag govdesi, normal mod analizi, optimizasyon, sonlu elemanlar y6ntemi

TORSIONAL MODE OPTIMIZATION OF THE FINITE ELEMENT MODEL OF A PASSENGER
CAR

ABSTRACT

One of the fundamental parts of vehicle development processes is the body development. Vibration and
noise performance, among which the body torsional mode is the most important, is one of the most crucial
performance criteria during the body development process. Maintaining the body torsional mode above some
specified frequency, is a target that is checked after each modification performed on body. In this study, the
optimization work which has been performed on the finite element model of a passenger car body in order to
maintain its torsional mode at optimum level under some weight constraints has been mentioned.

Keywords: Vehicle body, normal mode analysis, optimization, finite element method
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TASIT KAPUT MENTESELERININ OPTIMUM TASARIMI

Sevket Ozcan*, Yasar Pala**, Ahmet Yildirim*, Ali Riza Yildiz***

_ *Toksan Ar-Ge Merkezi, BURSA
**Uludag Universitesi, Makine Miihendisligi Béliimii, BURSA
***Bursa Teknik Universitesi, Makine Miihendisligi Boliimii, BURSA

OZET

Bu ¢alismada, dort kol mekanizmasindan olusan bir otomobil bagaj mentesesinin sartnamelerde istenen
kinematik ve ergonomik sartlari saglayan optimum baglanti noktalar1 ve uzuv boyutlarini belirleyen tasarim
algoritmasi gelistirilmistir. Oncelikle mentese sistemine ait matematiksel modeller ortaya c¢ikarilmistir. Kaputun
onceden belirlenen bir dizi pozisyondan gececek sekilde hareket etmesini saglayacak mekanizmanin
boyutlandirilmast amaciyla konum sentezi basligi altinda pozisyon sentezi problemi ele alinmistir. 3 konum
sentezi icin kinematik denklem takimlari ortaya cikarilmustir. Uriin sartnamelerinde miisterinin kaputu elle
acmasi i¢in gereken kuvvet belirtilmistir. Elle agma-kapama kuvvetinin bulunmasi amaciyla mentese sisteminin
statik denge denklemleri elde edilmistir. Matematiksel modellerin elde edilmesinin ardindan tasarim
algoritmasinin kodlar1 gelistirilmistir. Algoritmada kaputun dnceden gececegi pozisyonlar ve tasarim alani sinir
sart olarak belirlenmistir. Tasarim algoritmasinin amaci elde edilen yer degistirme kuvvet egrisi ile sartnamede
istenen kuvvet egrisi arasindaki hata fonksiyonunu minimize etmektir. Sisteme ait sabitlerin ve degiskenlerin
tanitilmasi, degisken araliklarinin belirlenmesiyle tasarim algoritmasi gelistirme calismalari tamamlanmustir.
Calisma sonucunda programa tanitilan kuvvet egrisiyle program g¢iktist olan egrinin bire bir Ortiistiigi
gozlemlenmistir. Ayrica sinir sartlarin ve elle acilma kuvvetlerinin dogrulugunu tespit etmek amaciyla
Motionview programinda sistemin kinematik analizleri gergeklestirilmistir. Tasarim algoritmasinin dogrulugu
yapilan kinematik analiz tarafindan da dogrulanmistir. Gelistirilen tasarim algoritmasi sayesinde istenen sinir
sartlart saglayan mentesenin baglanti noktalar1 ve boyutlar tespit edilmistir.

Anahtar kelimeler: Mentese, tasarim algoritmasi, kuvvet egrisi, pozisyon sentezi
OPTIMUM DESIGN OF VEHICLE HOOD LINKAGES
ABSTRACT
In this paper, mechanism synthesis, the identification of the parameters of a mechanism, has been
extensively studied especially for four-bar linkages. A mathematical model is developed for finding optimum
dimensions of the four-bar linkages used in automotive industry. In this work, Motionview software is used to

find the forces.

Keywords: Hinge, design algorithm, force curve, position synthesis
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ARAC B-SUTUNU CARPISMA ANALIZI VE HIZLANDIRILMIS
TASARIM YAKLASIMI iLE OPTIMiIiZASYONU

Ismail Oztiirk, Ferruh Oztiirk

Uludag Universitesi, Miihendislik Fakiiltesi, Otomotiv Miithendisligi B&liimii, BURSA
OZET

B-siitunu yandan carpismalarda ara¢ ¢okme hizini diisiiren ve ¢arpigma enerjisini absorbe eden pasif bir
giivenlik elemanidir. Bu bildiride yan kapt direginin (B-siitunu) c¢arpisma analizi ve hizlandirilmig tasarim
yaklagimi ile optimizasyonu aragtirmasinda yapilan ¢aligmalar verilmistir. B-stitunu malzeme karakteristikleri
agirlik darbe testi ile belirlenmis, segilen aracin Euro NCAP yan carpisma testi sonlu elemanlar yontemi ile
yapilmig ve deney tasarimi yontemi ile tasarim fonksiyonlari olusturulmustur. Optimizasyon siirecinde B-siitunu
agirlik minimizasyonu igin boyut optimizasyonu problemi tanimlanmis ve genetik algoritma yontemi ile B-
stitunu agirligt %17.6 oraninda azaltilmistir.

Anahtar kelimeler: Arag ¢arpisma analizi, hizlandirilmig tasarim, B-siitunu optimizasyonu

CRASH ANALYSIS AND OPTIMIZATION OF VEHICLE B-PILLAR WITH ACCELERATED
DESIGN TECHNIQUES

ABSTRACT

B-pillar is a passive safety structure that decreasing intrusion velocity and absorbing crash energy in case of
side impact. In this paper, side impact analysis of B-pillar and its optimization with meta-modeling and
accelerated design techniques were investigated. B-pillar material characteristics were examined with drop tower
test, side impact finite element model was simulated according to Euro NCAP test protocol and design functions
were generated with design of experiment method. In the optimization process, size optimization problem were
settled for the purpose of minimizing of the B-pillar weight and B-pillar mass was reduced %17.6 with genetic
algorithm method.

Keywords: Vehicle crash analysis, accelerated design, B-pillar optimization
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ARAC YAN CARPISMA ENERJI SONUMLEYICISININ OPTIMUM
TASARIMI

Emre isa Albak*, Murat Yildizhan***, Baris Efendioglu***, ismail Oztiirk*,
Erol Solmaz*, Necmettin Kaya**, Ferruh Oztiirk*

*Uludag Universitesi, Miihendislik Fakiiltesi, Otomotiv Miihendisligi Béliimii, BURSA
**¥Uludag Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, BURSA
***TOFAS Tiirk Otomobil Fabrikast A.S., Yalova Yolu, BURSA

OZET

Bu bildiride ara¢ yan carpisma enerji soniimleyici parcasinin farkli yaklasimlarla optimizasyon calismalari
anlatilmistir.  Oncelikle PP (polypropylene) malzeme ile iiretilen soniimleyicinin malzeme modelinin
dogrulamas1 yapilarak optimizasyonlarda kullanilmak iizere bir analiz modeli olusturulmustur. Olusturulan
analiz modeli iizerinde, amag fonksiyonu kuvvet ve kiitle; tasarim degiskeni ise et kalinlig1 olacak sekilde; analiz
sonuglar1 ile ongorii yaklagimi, tek bolgeli kalinlik optimizasyonu ve bes bélgeli kalinlik optimizasyonu
yaklagimlart uygulanmistir. Bu yaklasimlarin sonuglari ve birbirleri ile kiyaslamalari incelenmis, istenen
kriterlerde en uygun séniimleyici tasarim yaklasimi igin genetik algoritmanin kullanilabilecegi gosterilmistir.

Anahtar kelimeler: Yan carpigsma, enerji soniimleme, optimizasyon, genetik algoritma
OPTIMUM DESIGN OF VEHICLE SIDE CRASH ENERGY ABSORBING PAD

ABSTRACT

In this paper, optimum design of vehicle side crash energy absorbing pad is given in the view of different
approaches. First of all verification of material card for absorber which produced from PP (polypropylene) is
examined and an analysis model is created for optimization process. Then, objective functions are designed for
force and mass, design variable is selected as wall thickness. Thr results of different optimization approaches are
implemented to find the optimum side pad design outlines. It is seen that genetic algorithm can be used to
compute the optimum side pad design outlines.

Keywords: Side crash, energy absorption pad, optimization, genetic algorithm
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OPTIMAL DESIGN OF AUTOMOTIVE CUSHION DISC

Samet Kartal’, Necmettin Kaya ™, Tolga Cakmak , Alper Karaduman’, Fatih Karpat

“Valeo A.S., BURSA
Uludag Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi B6liimii, BURSA

ABSTRACT

The cushion disc participates in drivers comfort during engagement of the automotive clutch. The comfort
depends on the limits of the progressive stiffness curve. Outside the limits of this cushion function, the clutch
engagement would be harsh and uncomfortable for the driver.

In this study, the optimum shape design of cushion disc was performed using an evolutionary optimization
algorithm. Finite element model of cushion disc has been defined and nonlinear analyses have been performed in
order to obtain stiffness curve. After correlating the model with laboratory tests, shape optimization has been
defined. Differential evolution algorithm was selected as the optimization method because it guarantees the
global optimum. Design of experiment method has been employed to construct the response surface that
approximates the behavior of the objective function inside a certain design space. Three different geometric
parameters of cushion disc have been selected. The objective of the shape optimization is to find the optimum
geometric parameters that provide the target stiffness curve. After solving the optimization problem with
differential evolution method, optimum shape parameters of cushion disc have been found for two case studies.
A Pascal programming language based differential evolution optimization code was developed for shape
optimization and Ansys finite element software was used for calculating stiffness curve of cushion disc.

Keywords: Cushion disc, finite element analysis, shape optimization, differential evolution algorithm
OZET

Ara¢ kavrama elemanlarindan olan metalik disk debriyaj kavramasi sirasinda siiriicii konforuna 6nemli
katkida bulunur. Konfor derecesi metalik diskin rijitlik egrisi ile yakindan ilgilidir. S6niimleme fonksiyonunun
limitleri disindaki davranist siirticii konforunu olumsuz yonde etkiler.

Bu c¢alismada metalik diskin bir evrimsel optimizasyon algoritmasi ile sekil optimizasyonu
gerceklestirilmistir. Metalik diskin dogrusal olmayan sonlu elemanlar modeli tanimlanmis ve analizler ile rijitlik
egrisi elde edilmistir. Modelin dogrulugu laboratuvar testleri ile saglanmis ve sekil optimizasyonu igin problem
tamimlanmistir. Sekil optimizasyonu probleminin ¢6ziimii icin global optimizasyon algoritmalarindan
Diferansiyel Gelisim algoritmasi se¢ilmistir. Ama¢ fonksiyonu tanimi i¢in deney tasarimi yaklasimi ile cevap
ylizeyi elde edilmis ve parametre olarak {i¢ geometrik boyut iizerinde optimizasyon gerceklestirilmistir. Secilen
iki hedef egriyi saglayan optimum degerler iki 6rnek iizerinde gosterilmis, sonlu elemanlar modelleme ve analiz
calismalarinda Ansys yazilimi kullanilmistir.

Anahtar kelimeler: Metalik disk, sonlu elemanlar analizi, sekil optimizasyonu, diferansiyel gelisim algoritmasi
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HIBRIT-ELEKTRIKLI SEHIR iCi OTOBUSLERDE YAKIT
EKONOMISININ IYILESTIRILMESINE YONELIK ENERJI YONETIM
SISTEMI ALGORITMALARININ TASARIMI

S. Caglar Baslamish, Bayramcan ince, Mertcan Kocak, Hasan H. Saygih

Hacettepe Universitesi, Miihendislik Fakiiltesi, Makine Miih. B6l., ANKARA
OZET

Bu bildiride, sehiri¢inde kullanilan belediye otobiislerini temsil eden bir otobiis modeli elde edilmis ve hibrit
giic yonetimi kullanilmasi halinde, saglanabilecek yakit tasarrufunun analizi ile ilgili ¢alismalar yapilmistir.
Bagka bir deyisle, mevcut otobiislerin hibrit araca doniisiimii yapilarak ve enerji yonetim algoritmalarini sehre
Ozel siirlis cevrimlerine gore optimize ederek, teorik olarak, ne kadar yakit tasarrufu yapilabilecegi
hesaplanmistir. Paralel hibrit gii¢ dizini i¢in sanal ortamda gii¢ dizini ve tagit dinamigi modellemesi yapilmustir.
Enerji yonetim sistemlerinin algoritmalari ile ilgili yapilan literatiir arastirmalar sonucu ‘Sinirlandirilmis
Termostat Kontrol’ ve ‘Maksimum Batarya Doluluk Kontrol’ algoritmalari, otobiis modeli iizerinde Istanbul ve
Konya sehrine ait 6zel siiriis ¢evrimleri {izerinde kosturulmustur. Sonug olarak, incelenen tasit tipi i¢in se¢ilmis
gii¢ dizini i¢in en iyi enerji yonetim algoritmasi tespit edilmis ve bunun sonucunda yakit tiiketiminde ne kadar
tasarruf saglanabilecegi tespit edilmistir.

Anahtar kelimeler: Yakat tiiketimi, paralel hibrit tasit, ara¢ enerji yonetim sistemi, sinirlandirilmis termostat
kontrol algoritmasi, maksimum batarya doluluk algoritmast

DESIGN OF ENERGY MANAGEMENT SYSTEM ALGORITHMS FOR ENHANCING FUEL
ECONOMY OF ELECTRIC/HYBRID CITY BUSSES

ABSTRACT

In this study, a vehicle dynamics model of an urban transportation bus was obtained and later used in the
assessment of potential fuel consumption savings that can be achieved by hybridization. In other words, the
improvement in fuel consumption achieved by optimizing the hybrid energy management system according to
the city driving cycle was calculated. The powertrain and vehicle dynamics modeling of a parallel hybrid bus
was obtained in the Matlab environment. The Constrained Thermostat Control and the Maximum State of
Charge Algorithms were applied during runs based on Istanbul and Konya driving cycles. Finally, the best
hybrid energy management system and the amount of fuel savings were determined for each case.

Keywords: Fuel consumption, parallel hybrid wvehicle, vehicle energy management system, constrained
thermostat control algorithm, maximum state of charge algorithm
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AGIR TICARI ARACLARDA OTONOM CARPMA ONLEME SISTEMI
GELISTIRMESI

Burcu Aytekin, Serta¢ Akin

FORD OTOSAN, Sancaktepe ARGE Merkezi, Ara¢ Dinamigi ve Siiriicii Destek Sistemleri

OZET

Yol giivenligi pekgok iilkede temel problemlerden biri olarak giindeme gelmekte ve “Aktif Giivenlik
Sistemleri’ne olan yonelim; sadece kaza sonuglarin1 minimize etme odakli degil ayn1 zamanda siiriicii kaynakl
hatalar1 azaltmaya da odaklanmaktadir. Dolayisiyla; siirliciiye ikinci bir g6z olacak sistemlerin gelisimi bu
siiregte kritik olmaktadir. Islemci giicii ve siiriiciiniin goriis alamni algilamayr miimkiin kilan sensorlerin
verygiivenilirligindeki ilerleme, araglarin ¢arpma tehdidi altinda siiriise miidahil olabilmelerini miimkiin kilan
otonom teknolojilerin gelisimini hizlandirmis ve yeni iiretilen araglarda bulunmasimi zorunlu kilacak yasal
diizenlemeler getirmistir. Bu bildiride; kiitlesine gore siniflandirilan belirli tiplerdeki agir ticari ara¢ ve
otobiislerde bulunmasi, Avrupa Birligi diizenlemeleri geregi, 2015 yili itibariyle zaruri olan “Otonom Carpma
Onleme Sistemi” gelistirmesi siiresince izlenen yaklasim, karsilasilan problemler, gerceklenen iyilestirmeler ve
gelistirilen veri analiz yontemleri hakkinda bilgi verilecektir.

Anahtar kelimeler: Aktif Giivenlik, Otonom Carpma Onleme, Siiriicii Destek Sistemleri, Goriintii Isleme.

AUTONOMOUS COLLISION AVOIDANCE SYSTEM DEVELOPMENT FOR HEAVY
COMMERCIAL VEHICLES

ABSTRACT

Growth in processor performance and improved data robustness of the sensors - which make possible to
detect the driver’s field of view - provides progress on the development of advanced autonomous technologies
which intervene to the drive, also on the definition of regulations which make such systems mandatory on new
type vehicles. In this paper; the approach, faced issues and improvements, developed data analysis methods in
sight of the Autonomous Collision Avoidance System design which has been mandatory on the specified heavy
commercial vehicles and buses by European Union,since 2015.

Keywords: Active Safety, Autonomous Collision Avoidance, Driver Assistance Systems, Image Procesing.
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TURKIYE SURUS CEVRIMLERININ OLUSTURULMASI:
KONYA SEHRI CALISMASI

S. Caglar Baslamish*, Mertcan Ko¢ak*, Bayramcan Ince*, M. Caner Testik**

*Hacettepe Universitesi, Mithendislik Fakiiltesi, Makine Miih. Bol.,, ANKARA
**Hacettepe Universitesi, Mithendislik Fakiiltesi, Endiistri Miih. B61., ANKARA

OZET

Bu caligmada, tasit emisyonlar1 ve yakit tiiketimini Tiirkiye i¢in gegerli trafik kosullar1 kapsaminda tahmin
edilmesi i¢in sehir ici siiriis gevirimlerinin elde edilmesi ile ilgili bir ydntem sunulmustur. Onerilen yéntem binek
tagitlardan toplanan hiz zaman verilerinin islenmesine dayanmaktadir. Temel olarak, mikro yolculuk olarak
adlandirilan ve tagit hizinin sifir oldugu iki an arasi hiz profillerinin benzerlikleri degerlendirilmektedir. Mikro-
yolculuklarin olusturulmasinda birtakim 6nemli parametreler vardir. Bunlar, bir yandan, mikro-yolculugu
olusturan hiz-zaman profillerinin yiizde ka¢inin hizlanma, yavaslama, sabit hizda gerceklestigi; oOte yandan
mikro-yolculugun ortalama hizi kayit altina alinmahdir. Benzerlik Olgiitlerine gore gruplandirilan mikro-
yolculuklar karakteristik siniflandirma(classification) algoritmalariyla incelenmistir. Kiimelerin iginden kiime
karakteristiklerini temsil etmek iizere secilen mikro-yolculuklardan, siklik bilgisi de kullanilarak siiriis ¢evrimi
olusturulmugtur. Amag¢, miimkiin oldugunca gergek kosullar1 genellestirebilecek siiriis ¢evriminin
belirlenmesidir. Calisma esnasinda Konya ili pilot il olarak secilmistir.

Anahtar kelimeler: Siiriig ¢evrim, , mikro-yolculuk, yakit tikketimi, emisyon degerleri
DRIVING CYCLES FOR TURKEY: KONYA CASE STUDY
ABSTRACT

In this study, a method has been proposed for the determination of urban driving cycles for the prospective
calculation of vehicle emissions and fuel consumption under traffic conditions prevailing in Turkey. The
proposed method is based on extensive speed time data collected from a set of passenger vehicles. The key point
of the method resides in the comparison of micro-trips which are defined as speed profiles with zero initial and
final speeds. There are a number of important parameters to consider when defining micro-trips. On the one
hand, one must define the percentage acceleration, deceleration, cruise values and on the other hand one must
consider the average speed of the micro-trip to provide a concrete comparison basis for micro-trips. Micro-trips
that were grouped with measures of similarity were analyzed with classification algorithms. Most representative
micro-trips were used to form the driving cycle also taking into account the frequency information. The Konya
province was chosen as a pilot province for the calculation of the driving cycle.

Keywords: Driving cycle, micro-trip, fuel consumption, emission values
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OTOMOTIV UYGULAMALARINDA PORTATIF PANORAMIK
GORUNTU ASISTANI iCIN EKONOMIK GORUNTU BIRLESTIRME
ALGORITMASI

Ahmet Demiryiirek , Emir Kutluay™

_ 'TUBITAK SAGE, ANKARA
Hacettepe Universitesi, Makina Miihendisligi Boliimii, ANKARA

OZET

Bu calismada, otomotiv sanayiisinde kullanilmak {izere sonradan takilabilen panoramik goriintii asistani
uygulamasi i¢in ekonomik goriintii birlestirme algoritmalart gelistirilmistir. Panoramik goriintii asistant
stiriciilere kolay park edebilme imkani verirken 6zellikle, uzun genis araglar1 park ederken yasanan sikintilari
gidermek icin bu c¢aligma gerceklestirilmistir. Bu kapsamda portatif, maliyeti diisiik bir birlestirme algoritmasi
gelistirilmistir. Oncelikle, bu calismada kullanilan balikgézii olarak isimlendirilen genis goriis acisina sahip
kameralarin matematiksel modeli olusturularak bozulmus olarak gelen goriintiilerin diizeltilmesi saglanmustir.
Daha sonra, dort ayri kameradan almman goriintiller gelistirilen algoritma ile birlestirilmis ve otomotiv
uygulamalarinda kullanilabilirligi incelenmistir.

Anahtar kelimeler: Balikgozii kamera, es nokta, ortiisen bolge, kamera ¢oziintirligi

ECONOMICAL IMAGE STITCHING ALGORITHM FOR PORTABLE PANORAMIC IMAGE
ASISTANCE IN AUTOMOTIVE APPLICATIONS

ABSTRACT

In this study, for use of automotive industry economical image stitching algorithm is developed for
retrofittable panoramic image assistance application. Panoramic image assistance makes parking easier for
drivers, especially for long and wide vehicles. In this context, a portable low cost stitching algorithm is
developed. Firstly, the mathematical model of wide view of angle camera named fisheye that used in this study
is provided then distorted image correction is performed. Then, images coming from four distinct cameras are
stitched by using the algorithm developed for the study, and usability of the study for automotive application is
analyzed.

Keywords: Fisheye camera, matching points, overlapping area, camera resolution
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GORUNTU BIRLESTIRME YONTEMLERININ KUSBAKISI
GORUNTU OLUSTURMADAKI PERFORMANSLARININ
INCELENMESI

Ahmet Demiryiirek , Emir Kutluay™

) “Tiibitak Sage, ANKARA
Hacettepe Universitesi, Makina Miihendisligi Boliimii, ANKARA

OZET

Bu calismada, bagta otomotiv sanayiisi olmak {iizere, sanayii odakli uygulamalar i¢cin farkli birlestirme
yontemleri kullanilarak iki goriintiiniin panoramik birlestirilmesi gergeklestirilmistir. Panoramik goriintiiler tek
bir ¢ekimle elde edilemeyen genis alanin, goriintiilerin Ortiisen boélgelerinin birlestirilmesi ile elde edilirler.
Oncelikle, bu caligmada kullanilan bahikgdzii kameralarin matematiksel modeli olusturularak goriintiilerin
diizeltilmesi saglanmistir. Daha sonra SIFT, SURF ve baska es nokta tespit algoritmalari ile esnoktalar tespit
edilmis ve gorilintiiler birlestirilmistir. Son olarak, elde edilen goriintiiler {izerinden bu yontemlerin
karsilartirilmast yapilmistir. Tespit edilen en iyi yontemin, siiriicii destek sistemlerinden olan Panoramik Park
Asistan1 galigmasinda kullanilmasi amag¢lanmastir.

Anahtar kelimeler: Balikgozii kamera, goriintii diizeltme, es nokta, ortiisen bolge, kamera ¢oztniirliigi

THE PERFORMANCE REVIEW OF IMAGE STITCHING ALGORITHMS USED TO FORM
BIRDEYE VIEW IMAGE

ABSTRACT

In this study, panoramic stitching of two images for industrial oriented applications, notably for automotive
industry, is performed using different stitching algorithms. Panoramic images are wide area images that cannot
be available by taking one shot, attained by stitching the overlapping areas. Firstly, the mathematical model of a
fisheye camera that used in this study is provided so that image correction is performed. Then, by using some
matching algorithms as SIFT, SURF and some others, matching points on overlapping areas are get and images
stitched. Finally, the comparisons of the methods over the stitched images are done. The stated algorithm is
aimed to use for the study of Panoramic Parking Assistance that is a part of driving assistance system.

Keywords: Fisheye camera, image correction, matching points, overlapping area, camera resolution
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BINEK TASITLARA YONELIK SERIT KORUMA ALGORITMALARIN
TARTISILMASI VE YENILiKCI BIR ALGORITMANIN TANITIMI

Morteza Dousti, Emir Kutluay

Hacettepe Universitesi, Makina Miihendisligi Béliimii, Beytepe, ANKARA
OZET

Bu ¢alismanin amaci siirlici destek sistemlerinden olan arag serit koruma sistemine yonelik yenilik¢i bir
yaklagim onermektir. Bu metotta 6n tekerleklerde direksiyon agist kontrolii ve arka tekerleklerde fren kontrolii
kombine c¢alismaktadir. Bunun i¢in PID kontrolcii yapisi kontrol sinyali iiretmek icin se¢ilmistir. Tagit modeli
olarak bisiklet modeli kullanilmistir. Onerilen yaklasimi denemek icin iki farkli benzetim hazirlanmustir.
Benzetimlerde araca sadece direksiyon ve direksiyon art1 fren sinyali kontrolii uygulanmistir. Sonuglar grafikler
ve tablolar halinde verilmistir. Elde edilen sonuglara gore direksiyon arti fren kontrol metodunun daha efektif ve
basarili oldugu gozlemlenmistir.

Anahtar kelimeler: Siiriicii destek sistemleri, direksiyon ve fren kombine serit koruma sistemi, ara¢ bisiklet
modeli, pid kontrol, arag yanal dinamigi

DISCUSSION OF VEHICLE LANE KEEPING SYSTEMS AND INTRODUCTION OF A NOVEL
ALGORITHM

ABSTRACT

Purpose of this study is to develop a new control approach for lane keeping assistance system. In this method
a combined front wheel steering and rear axle braking controller is applied. For this purpose, PID controller is
selected to produce the control signal. Bicycle model is used as the vehicle model. For examining the proposed
approach two different simulations are performed. First only steering control, then steering plus braking control
is applied. The results are given as a graphs and tables. The combined control approach provided better
performance than pure steering method.

Keywords: Driver assistance systems, combined steering and braking lane keeping assistance system, bicycle
model, pid control, vehicle lateral dynamics
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COK AKSLI ARACLARIN DUMENLEME KONFIGURASYON
ANALIZI iCIN MATLAB TABANLI BIR ARAC

Mertcan Kocak, Emir Kutluay

Hacttepe Universitesi, Makina Miihendisligi Boliimii, ANKARA
OZET

Bu calismada c¢ok aksli ve/veya ¢ok akstan diimenli araclarin bes farkli kontrol stratejisine gore William’s
Model tabanli yanal analizini yapan bir MATLAB yazilimi gelistirilmistir. Bu yazilim sayesinde ¢ok aksh
araclarin cesitli parametreleri ve girdileri degistirilerek kullanici dostu arayiizii ile farkli analizlerin yapilmasi
saglanmakta ve farklar gdzlemlenebilmektedir. Oncelikle MATLAB ortaminda ¢alisan bir arayiiz tasarlanmistir
ve bu arayiiz girdileri William’s Model’i kosturan Simulink’in ¢alismasini saglamaktadir. Calisma sonucunda
gelistirilen yazilim ile i¢ 6rnek simulasyon gergeklestirilmis ve sonuglari karsilagtirtlmistir.

Anahtar kelimeler: Bisiklet modeli, genellestirilmis williams modeli, ¢ok aksh araglar, matlab

A MATLAB BASED TOOL FOR ANALYSIS OF STEERING CONFIGURATIONS OF MULTIAXLE
VEHICLES

ABSTRACT

In this study, a MATLAB tool has been developed to analyze lateral vehicle dynamics of multi axle
with/without multi steering system with five different steering control strategy according to Generalized
William’s Model. Due to this tool, user-friendly user interface enables to do analyses by changing various
parameters and inputs of multi axle vehicles and to observe the differences in the analyses. Firstly, a graphical
user interface working on MATLAB has been designed and the inputs of this user interface provides to work
Simulink that runs William’s Model. Three case studies were completed with this tool that was developed in this
study and the results were compared.

Keywords: Bicycle model, generalized williams model, multi axle vehicles, matlab
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DESIGN OF A STEERING COLUMN FOR A COMMERCIAL VEHICLE

Mehmet Cihat Goniiltas, Fatih Ozdemir, Tayfun Hekimoglu

Hexagon Studio, KOCAELI
ABSTRACT

Design, development, test and validation process of a steering column with telescopic and tilt adjustment is
mentioned in this study which is funded by Tubitak. The steering column is designed with the purpose of
assembling it in M3 class commercial vehicle. In order to increase market share of this commercial vehicle that
has only telescopic steering column, tilt adjustment capability is implemented to the steering column. Moreover
works on weight reduction, cost reduction; solution of product quality problems of steering column are explained
in this article.

Keywords: Steering column, telescopic, tilt, non-uniformity, adjustable steering system, irregularity
BiR TICARI ARAC ICIN DIREKSiYON KOLONU TASARIMI
OZET

Tubitak tarafindan desteklenen bu ¢alismada, M3 simift ticari bir aragta kullanilmak iizere agisal ve dogrusal
ayarlama ozelliklerine sahip direksiyon kolonu tasarimindan ve gelistirme faaliyetlerinden bahsedilmektedir. Bu
ozelliklere sahip direksiyon kolonunun adapte edilecegi arag iizerinde sadece dogrusal harekete sahip direksiyon
kolonu bulunmaktadir. Pazardaki rekabet edilebilirligi artirmak amaciyla dogrusal 6teleme hareketinin yani sira
direksiyon kolonuna agisal olarak da hareket edebilme kabiliyeti eklenmistir. Ayn1 zamanda agirlik azaltma,
parca maliyeti azaltma ve daha Onceki tasarimda rastlanan miisteriyi dogrudan etkileyecek firiin kalite
problemlerinin ve fonksiyonelligin iyilestirme konulari ele alinmustir.

Anahtar kelimeler: Direksiyon kolonu, teleskobik, tilt, diizgiinsiizliik, ayarlanabilir direksiyon sistemi
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RIGID REAR AXLE DEVELOPMENT FOR A COMMERCIAL
VEHICLE

Gokhan Erding, Tayfun Hekimoglu, Serhat Aslan

Hexagon Studio, KOCAELI
ABSTRACT

In this study, a rigid axle design for a city/intercity bus is developed. The design has focused on high
comfort, high load capacity, availability to easy access and low cost. The design steps, which are determining
concept, theoretical design, product development and final product, are summarized in this article. The rear
suspension which is designed has been validated with bench tests and vehicle durability tests.

Keywords: Vehicle dynamics, product development, validation, chassis, suspension, rigid axle
BiR TICARI ARAC ICIN RiJIT AKS GELISTIRILMESI
OZET
Bu ¢alismada, sehirigi/sehirdist otobiis igin arka aks gelistirilmistir. Tasarim; yiiksek konfor, yiiksek tagima
kapasitesi, kolay erisilebilirlik ve diisiik maliyet isterlerine odaklanmistir. Bu makalede; konsept belirleme,
teorik tasarim, iiriin gelistirme ve nihai iirlin gibi tasarim agamalar1 &zetlenmistir. Tasarlanan arka siispansiyon

fiziksel testlerle ve ara¢ dayanim testleriyle dogrulanmustir.

Anahtar kelimeler: Tasit dinamigi, tiriin gelistirme, dogrulama, sasi, siispansiyon, rijit aks
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TRAKTORDEKI EGITMEN KOLTUGU iCIN KATLANIR
MEKANIZMA TASARIMI

Kemal Dalgi¢*, Emin Kenan Sag*, Gokhan Sendeniz*, Erol Solmaz**

. *Grammer Koltuk Sistemleri San. ve Tic. A.S. BURSA
Uludag Universitesi, Miihendislik Fakiiltesi, Otomotiv Miihendisligi B6liimii, BURSA

OZET

Bu calismada, traktorlerde egitmen koltugu olarak adlandirilan koltugun katlanir mekanizmasi tasarimi
amaglanmigtir. Traktorlerde bulunan egitmen koltuklari; oturaklarinin bir kisminin katlanarak hem kabine giris
cikislarin kolaylagtirtlmasi hem de kullanilmadigi zamanlarda siiriicliniin hareket alaninin arttirilmasi, fazla yer
kaplamamasi adina katlanabilir olmasimi gerektirmektedir. Bu projede egitmen koltugu i¢in Ar-Ge faaliyetleri
ylritiilirken 6zellikle katlanabilir mekanizma iizerine Ar-Ge g¢aligmalart yogun olarak yiiriitiilecektir. Proje
kapsaminda mevcut koltuklara alternatif olacak birden fazla yeni ve 6zgiin katlama mekanizmalar: tasarlanip
bilgisayar ortaminda hem kinematik hem de yapisal analizler yapilmasi planlanmistir. Bu analizler sonucu sektor
beklentilerine uygun olan belirlenip imalat1 yapilacaktir. Miisteri talepleri, ergonomi ve dayanim agisindan proje
kapsaminda belirlenen 6zelliklere gore tasarim ve imalati yapilan ve iki kisimdan olusan oturak ve dayama
kisimlart ile yine proje kapsaminda belirlenen 6zgiin katlama mekanizmasinin montaji yapilarak proje ¢iktisi
tirtin olan egitmen koltugu elde edilecektir.

Anahtar kelimeler: Traktor egitmen koltugu, katlanabilir mekanizmalar, katlanabilir traktor koltugu

FOLDABLE MECHANISM DESIGN FOR TRAINER SEATS
ON TRACTOR

ABSTRACT

In this study, it is aimed to design a trainer seat with foldable mechanism which is used on tractors. Trainer
seats on tractors requires to be folded to make easier get on and get off the tractors, to increasing the movement
area when it is not used for driver. In this project, we are running intensive research and development activities
especially on folding mechanisms. We are planning to design an original alternative folding mechanism and to
make structural and kinematic analysis for this new design for current seats within this project. As a result of this
analysis we will identify the sector needs and produce suitable trainer seat for sector. Trainer seat will be
produced with determinated properties of design and production in required ergonomy and strength, with
assemblying the original folding mechanism on two pieces of the seat according to customer requests.

Keywords: Tractor trainer seat, folding mechanism, foldable trainer seat
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EL FREN TELi BAGLANTI VE GERGINLIK AYAR MEKANIiZMASI
TASARIMI

Mehtap Hidiroglu, Sener Kosucu, Erhan Sonmez, Taner Geng¢

ORAU Ar-Ge Merkezi, BURSA

OZET

Mevcut ¢ogu sistemlerde el fren telinin araca montaji ile optimum gerginligi saglayacak ayar operasyonu iki
sekilde yapilmaktadir. Birincisi dogrudan el fren kolundan yapilirken ikincisi ise 6n el fren telinin de sistemde
kullanildigr durumlarda farkli bir mekanizmayi olusturan sa¢ parga, digli mil ve somun ile birlikte yapilmaktadir.
Sag par¢a, disli mil ve somunun ayr kullanildig1 mevcut yapilarda operasyon siiresi ve islem adimlarinin fazla
olmas1 maliyet, kayip zaman siiresi ve insan giicii sarfiyatini artirmaktadir. Gliniimiizde 6zellikle orta ve {ist
seviye araglar igin gelistirilen patentli yeni sistemlerde, bu kayiplar1 azaltmak adina ayri yapilan islemleri
birlestiren ve ayn1 fonksiyonu daha da iyilestirilmis olarak sunan yenilik¢i tasarimlara ihtiyag duyulmaktadir.
Kiyas calismasi yapilan sdz konusu calismada mevcut patentli yeni sistemlerden daha hassas gerginlik ayari
yapabilmesini saglayan yeni bir patentli mekanizma gelistirilmistir.

Anahtar kelimeler: El fren teli, baglanti ve gerginlik ayari, gerdirme mekanizmasi
HAND BRAKE CABLE CONNECTION AND ADJUSTING DEVICE MECHANISM DESIGN
ABSTRACT

Generally, brake system assembly and wire tension adjustment operation is done in two ways. The first way
is to use the hand brake lever directly. Second way is to use sheet metal component, toothed track and nut that
form an optional mechanism in the hand brake system. In existing mechanisms sheet metal component, toothed
track and nut are used. In these mechanisms, too much operation time and process steps increases the cost, loss
of time and manpower consumption. Now-a-days, in new patented systems that are developed for medium and
high-ended vehicles, there is a need for improvement and innovative design in order to reduce losses. A new
patented mechanism that allows more precise tension adjustment than existing systems has been developed.

Keywords: Hand brake cable, connection and tension adjustment, tensioning mechanism
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VITES KUMANDA MEKANiIZMASI KARAKTERIZASYON TEST
DUZENEGI TASARIM VE iMALATI

Mehtap Hidiroglu, Serhat Dincel, Mehmet Tatar

ORAU Ar-Ge Merkezi, BURSA
OZET

Bu caligmada, yeni tasarlanan vites kumanda mekanizmasi prototiplerinin kinematik tasarimlarini
dogrulamak amaciyla bir test diizenegi tasarlanmis ve imal edilmistir. Bu diizenekten prototiplerin
fonksiyonelligini degerlendirmemizi saglayan 3 ayr1 karakterizasyon test sonug grafikleri alimustir.
Karakterizasyon testleri, Verimlilik, Bosta Kayma ve Hareket Oranlar1 diye adlandirilan vites kumanda
mekanizmasi tasarim parametrelerinin test edilmesi ve sonuglarin degerlendirilmesinden olusmaktadir.

Anahtar kelimeler: Vites kumanda mekanizmasi, karakterizasyon testi, vites gegisleri verimi

DESING AND MANUFACTURE OF GEAR SHIFTER CHARACTERISATION TEST DEVICE
ABSTRACT

In this study, a test device is designed and manufactured with the aim of validate new design of gear shift
mechanism prototypes. By the help of the characterization test devise three different tests are maked and the

graphics of results is draw. The characterization tests are named as Efficient, Free play and Ratio. The tests are
consisted from testing desing parameters of gear shifter and evaluation of the results.

Keywords: Gear shifter, characterisation test, gear shifter efficienct
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AGIR TICARI ARACLAR iCIN YENI NESIL STATIK MAKAS
SISTEMINE SAHIP MUAVIN KOLTUGU TASARIMI

Veli Oztiirk*, Ali Durmus**

* Grammer Koltuk Sistemleri San. ve Tic. A.S. DOSAB Mustafa Karaer Caddesi, BURSA
** Uludag Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, BURSA

OZET

Son yillarda otomotiv endiistrisi, yakit sarfiyatin1 ve egzoz gazi emisyonunu azaltmak amacryla tasitlarin
mevcut 6zelliklerini koruyacak ve hatta daha da gelistirecek inovatif tasarimlara yonelmislerdir. Araglarin yakit
tiiketimini ve buna bagli olarak emisyon oranlarini azaltmada en etkili ¢oziimlerden biri tasit agirliginda
hafifletmedir. Bu bildiride agir ticari araglar igin kullanilacak uluslararasi standartlarla belirlenmis giivenlik
kriterlerini saglayan performans ve konfordan ddiin vermeden yenilikgi tasarimi ile daha hafif, disiik maliyetli
ve rekabet giicli yilksek muavin koltugu tasarimi ve gelistirilmesine yonelik ¢aligmalar anlatilmistir. Ortaya
¢ikan yeni tasarimin bilgisayar destekli sonlu elemanlar analizi ile dogrulanip gelistirilmesi amag¢lanmustir.

Anahtar kelimeler: Muavin koltugu, koltuk makas sistemi, emniyet kemeri, dayanim testi, tasarim

THE CO-DRIVER SEAT TO HEAVY COMMERCIAL VEHICLES THAT STATIC SCISSOR
MECHANISM OF A NEW GENERATION APPLIED DESIGN

ABSTRACT

In recent years, the automotive industry, fuel consumption and to maintain the existing features of the vehicle
to reduce exhaust gas emissions and will improve even more have turned to innovative design. One of the most
effective resolution tools in reducing fuel consumption and consequently emissions mitigation in vehicle weight
ratio. In this paper, heavy commercial vehicles that provide safety criteria defined by the international standard
to be used for performance and without sacrificing comfort lighter with innovative design, low cost and
competitiveness are described efforts at the highest Co-driver seat design and development. The resulting new
design is aimed to develop is confirmed by simulations and computer-aided finite element analysis.

Keywords: Co-driver seat, scissor mechanism, seat belt system, strength test, design
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OTOMOTIV SEKTORU ICIN PVC KABLO iZOLASYON
MALZEMESININ MEKANIK, TERMAL, ELEKTRIKSEL VE
FiZIKSEL OZELLIKLERININ INCELENMESI

Kkk

Gamze Celik*, Hiiseyin Unal~, Meltem Giinay***, Evla Ozcan”

* kkk Kkkk.
’ f

Nursan Kablo Donanimlari1 San ve Tic. A.S. Tavsanli, KUTAHYA
Sakarya Universitesi, Teknoloji Fakiiltesi, Esentepe kampiisii, SAKARYA

OZET

Bu deneysel c¢alismada, kalsiyum karbonat dolgulu poli-vinil-kloriir (PVC) polimer kompozit
malzemesinin mekanik, termal, elektriksel ve fiziksel Ozelliklerine kalsiyum karbonat katkisinin etkisi
incelenmistir. Kalsiyum karbonat dolgu malzemesi, PVC termoplastik polimerine agirlik olarak %3 ve %10
oraminda olacak sekilde endiistriyel amagh bir ekstriider yardimiyla ilave edilmis ve ardindan 1,5mm? kesitli
PVC elektrik kablosu iretilmistir. Bu ¢aligmada, ¢ekme testi, yogunluk 6lgiimii, sertlik testi, kaziyarak abrazif
asima testi, 1s1 ile boyutsal kararlilik testi, yanmaya kars1 direng testi, uygulanan gerilime direng testi ve sogukta
darbe direng testleri yapilmustir. Uretilen kablo izolasyon malzemesinin kopma mukavemeti ve kopmadaki
%uzamasi, sertlik, yogunluk, spesifik aginma orani, 1s1 ile boyutsal degisim miktari, alev ilerlemesine karsi
dayanim degeri, elektriksel gerilime direng ve sogukta darbe diren¢ degerleri tespit edilmistir. Yapilan testler
sonucunda, kalsiyum karbonat katki oraninin artmasi ile PVC kablo izolasyon malzemesinin kopma mukavemeti
ve kopmadaki %uzama degerleri azalirken, sertlik, yogunluk, asinma direnci, 1s1 altinda boyutsal kararliligimin
ve yanmaya karsi direng Ozelliginin arttig1 tespit edilmistir. Buna ilaveten, PVC polimer matrisli otomotiv
kablosunun uygulanan gerilime karsi direng ve sogukta darbe direnci 6zelliklerinde artan kalsiyum karbonat
katk1 oraninin artigina bagli olarak 6nemli bir degisim gézlenmemistir.

Anahtar kelimeler: otomotiv, kablo, poli-vinil-kloriir, kalsiyum karbonat, 6zellik

THE INVESTIGATION OF MECHANICAL, THERMAL, ELECTRICAL AND PHYSICAL
PROPERTIES OF POLY-VINYL-CHLORIDE CABLE INSULATION MATERIAL FOR USE IN
AUTOMOTIVE SECTOR

ABSTRACT

In this study, the influence of calcium carbonate filler content on the mechanical, thermal electrical and
physical properties of poly-vinyl-chloride/calcium carbonate (PVC/CaCO3) composite material is investigated.
Calcium carbonate filler was added to PVC thermoplastic polymer at different percentages such as 3.0 wt.% and
10.0wt.%. Electrical cables with 1.5mm? section was extruded by using an industrial type extruder machine.
Uniaxial tensile test, density test, hardness test, scrape abrasion test, shrinkage by heat, resistance to flame
propagation test, and withstand voltage were carried out. Breaking strength, elongation at break, hardness value,
specific wear rate, shrinkage value with heat, the amount of flame propagation, and withstand voltage value were
obtained. The obtained results showed that while elongation at break values and breaking strength values
decreased, the hardness values, density values, wear resistance and resistance to shrinkage by heat and the ratio
of resistance of flame propagation increased with the increase in calcium carbonate filler ratio in PVC polymer
matrix material. In addition, the withstand voltage values and cold impact strength values showed no significant
changes.

Keywords: Automotive, cable, poly-vinyl-chloride, calcium carbonate, properties
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OTOMOTIV KABLO iZOLASYON MALZEMESINDE
(PVC/CaCO3/TALK HiBRID KOMPOZITI) TALK KATKISININ
ELEKTRIKSEL, TERMAL, MEKANIK VE TRIBOLOJIK
PERFORMANSLARININ INCELENMESI

*k

Gamze Celik*, Hiiseyin I"Jnal**, Meltem Giinay***, Evla Ozcan™

* kkk Kkkk

Nursan Kablo Donanimlart San ve Tic. A.S. Tavsanli, KUTAHYA
Sakarya Universitesi, Teknoloji Fakiiltesi, Esentepe kampiisii, SAKARYA

OZET

Bu ¢aligmada, otomotiv endiistrisinde kullanilan elektrik kablo izolasyonu olan poli-vinil-kloriir/
kalsiyum karbonat/talk (PVC/CaCOs/Talc) kompozit malzeme biinyesine katilan talk katkisinin elektriksel,
termal, mekanik ve tribolojik performanslarina etkisi 0,5mm? ve 1.5mm’ kesit bazli incelenmistir. Talk,
PVC/CaCO; polimer kompozitine agirlik olarak %1,2 ve %7,4 oranlarinda ilave edilmistir. Otomotiv elektrik
kablosu tiretimi endiistriyel tip bir ekstriizyon makinasi kullanilarak 0,5mm? ve 1.5mm? kesitli olacak sekilde
iretilmistir. Deneysel caligmada, iiretilen kablo malzemesine ¢ekme testi, abrazif asinma testi, uygulanan
elektriksel gerilime kars1 direng testi, 1s1 altinda bekletilen numunelerin boyutsal kararlilik testi ile 1s1 ve yiik
altinda deformasyon testi gerceklestirilmistir. PVC esasli kablo izolasyon malzemesinin kopma mukavemeti,
kopmadaki % uzama, spesifik asinma orani, uygulanan gerilime direng¢ degeri, uygulanan 1s1 altinda kablo
izolasyonundaki boyutsal degisim miktari ile 1s1 ve yiik altindaki elektriksel direng degerleri dlgiilmistiir. Elde
edilen veriler sonucunda, her iki kesitli kabloda da kompozit malzemedeki talk katki oranmin artmasi ile 1s1
altindaki boyutsal kararlilik ve spesifik aginma orani artarken, kopmadaki % uzama miktar1 azalmigtir. Buna
ilaveten kopma mukavemeti, uygulanan elektriksel gerilime karsi direng, 1s1 ve yiik altindaki gerilim
degerlerinde 6nemli bir degisim gézlenmemistir.

Anahtar kelimeler: Otomotiv, kablo, poli-vinil-kloriir, talk, PVC/CaCOs/Talk, kompozit

THE EFFECT OF TALC FILLER CONTENT ON THE ELECTRICAL, THERMAL, MECHANICAL
AND TRIBOLOGICAL PERFORMANCES OF (PVC/CACO3/TALC HYBRID COMPOSITE)
AUTOMOTIVE CABLE INSULATION MATERIAL

ABSTRACT

In this study, the influence of talc filler content and section of the electrical cable on the electrical,
thermal, mechanical and tribological performance of poly-vinyl-chloride/calcium carbonate (PVC/CaCO3)
composite material is investigated. Talc filler was added to PVC/CaCO3 composite. It was added at different
percentages varying between 1.2wt.% and 7.4wt.%. Electrical cable samples were extruded by using an
industrial type extruder machine. Electrical cables with two different sections, 0.5 and 1.5mm? were extruded.
Uniaxial tensile tests, sandpaper abrasion test, withstand voltage test, shrinkage by heat and thermal overload test
were carried out. Breaking strength, elongation at break, specific wear rate, withstand voltage value, shrinkage
value by heat and resistance to thermal overload conditions were obtained. The obtained results showed that
while elongation at break values decreased, the specific wear rate and the resistance of shrinkage by heat
increased with the increment of talc filler amount in the PVC/CaCO; composite. However, breaking strength,
withstand voltage value, and resistance to thermal overload values showed no significant changes.

Keywords: Automotive cable, poly-vinyl-chloride, talc, PVC/CaCOs/Talc, electrical, composite
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OTOMOTIV SEKTORUNDE KULLANILAN POLIAMID ESASLI
KOMPOZITLERIN MEKANiIK PERFORMANSLARININ
INCELENMESI

Hiiseyin Unal’, Abdullah Mimaroglu**

*Sakarya Univer§itesi, Teknoloji Fakiiltesi, Metalurji ve Malzeme Miih. Bol., SAKARYA
Sakarya Universitesi, Mithendislik Fakiiltesi, Makine Miih. B6l., SAKARYA

OZET

Bu ¢alismada once, agirlik olarak %20’ye kadar degisik oranlarda cam bilya, talk, kaolin ve cam elyaf katkili
poliamid 6 kompozit malzeme endiistriyel tip bir kompound makinasinda graniil formda {iretilmistir. Sonra
iiretilen graniiller kullanilarak enjeksiyon makinasinda test numuneleri basilmistir. Kompozit malzemelerin
mekanik 6zelliklerini belirlemek icin ii¢ nokta egme, cekme ve darbe deneyleri yapilmistir. Caligmada, egilme
mukavemeti, egmedeki elastiklik modiilii, ¢ekme mukavemeti, ¢ekmedeki elastiklik modiilii, kopmadaki
%uzama ve darbe mukavemet degerleri tespit edilmistir. Deney sonuglarindan, darbe mukavemeti ve kopmadaki
%uzama degerleri poliamid 6 kompozitinde cam bilya, talk, kaolin ve cam elyaf katkilarinin artmasi ile
azalirken, egilme mukavemeti, egmedeki elastiklik modiilii, cekme mukavemeti ve ¢ekmedeki elastiklik modiilii
degerleri artmigstir. Taramali elektron mikroskop incelemeleri sonucunda katki oraninin artmasi ile kompozit
malzemenin gevreklestigi tespit edilmistir.

Anahtar kelimeler: Poliamid 6, mekanik 6zellikler. cam bilya, talk, kaolin

THE INVESTIGATION OF MECHANICAL PERFORMANCES OF POLYAMIDE BASED
COMPOSITES USED IN AUTOMOTIVE INDUSTRY

ABSTRACT

In this study, firstly, polyamide 6 composites filled with up to 20% wt. glass bead, talc, kaolin fillers and
reinforced with glass fibre were prepared by an industrial type compounder as a granule. Test samples of the
composite materials were prepared by injection moulding process. Three point bending, uniaxial tensile and
impact tests were carried out to examine the effect of glass bead, talc, kaolin fillers and glass fibre reinforcement
on the mechanical performances of polyamide 6 composites. Flexural strength, flexural modulus, tensile
strength, tensile modulus, elongation at break and impact strength values were obtained. The results showed that
flexural strength, flexural modulus, tensile strength, tensile modulus of polyamide 6 composite materials
increased with the increment of glass bead, talc, kaolin fillers and glass fibre reinforcement weight ratio while
the impact strength and elongation at break decreased linearly with the increment of filler weight ratio. In
addition, scanning electron micrographs were obtained to investigate tensile fracture surface of the glass bead,
talc, kaolin filled and glass fibre reinforced polyamide 6 composites. From the micrographs of the composites,
brittle fracture surfaces were observed with the increase in filler content.

Keywords: Polyamide 6, mechanical properties. glass beads, talc, kaolin
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MEASURING THE RESIDUAL STRESSES IN THE HIGH PRESSURE
FUEL RAIL

Ernur Kazanci*, Onur Tansug*, Bora Iyiuyarlar*, Ernur Pihava*, Cinar Yeni**

*Delphi Otomotiv Sistemleri San. ve Tic. A.S., [ZMIR .
**Dokuz Eyliil Universitesi, Mithendislik Fakiiltesi, Makine Miih. Bol., IZMIR

ABSTRACT

Common rail fuel injections systems (FIE) are the indispensable components of modern internal combustion
engines that are used on passenger cars and commercial vehicles. The fuel rail that names the system is a thick walled
steel tube that works under cyclic loads exerted by highly pressurized fuel. Delphi Powertrain Systems, a worldwide
manufacturer of fuel injection systems, applies a special process called autofrettage (AF) to its fuel rails in order to
improve the fatigue life of the components. AF induces compressive residual stress at the inner cavity of the fuel rail in
order to increase fatigue resistance of the rail body. In this study, three different test methods are used to measure the
residual stresses induced by AF inside the fuel rail. X-ray Diffraction (XRD), Hole Drilling with Digital Imaging and
electronic Speckle Interferometry (ESPI), and Layer removal by electro polishing + XRD. Measurement results are
compared with simulations and theoretical calculations in order to find a correlation and determine a comparable
method between analytical methods and experiments.

Keywords: Common rail fuel systems, autofrettage, compressive residual stresses
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YUKSEK MUKAVAMETLiI OTOMOBIL BiLESENLERINE
UYGULANAN KESME YONTEMLERININ YORULMA
DAVRANISLARINA ETKIiSININ INCELENMESI

imren Oztiirk Yllmaz*, Onur Saray**

*Beygelik Gestamp Kalip Ve Oto Yan Sanayii A.§ Ar-Ge Merkezi, BURSA
**Bursa Teknik Universitesi Mithendislik-Mimarlik Fakiiltesi, Makine Miih. B6l., BURSA

OZET

Araglarin ultra yiiksek mukavemetli ¢elik saclardan {retilen parcalart hem statik hem de dinamik yiikler
altinda ¢aligmaktadir. Tekrarli gerilmeler altinda ¢aligan bilesenlerin tasariminda yorulma davranisinin dikkate
alinmas1 gerekmektedir. Bu davranig, parcalarin fretilmesinde kullanilan sekillendirme, kesme ve/veya
birlestirme adimlar1 kapsamindaki termo-mekanik etkilerden onemli derecede etkilenmektedir. Bu durum, s6z
konusu pargalarin performanslarimin degerlendirilmesinde geometrik 6zellikler yaninda, iretim siireglerini de
g6z oniinde bulundurulmasini zorunlu kilmaktadir.

Bu calismada, Al-Si kaplamali 22MnB5 ¢elik saclarin sicak sekillendirme sonrasinda uygulanan kesme
islemlerinin statik ve dinamik deformasyon davranisi ile i¢-yapisal 6zellikler tizerindeki etkileri incelendi. Sicak
sekillendirilen saclardan lazer ve tel erozyon yontemleri ile kesilen numunelerin yorulma davranisi kisa ¢evrimli
yorulma testleri ile incelendi. Bu deneylerden elde edilen gerilme-omiir (S-N) egrilerinde ortaya g¢ikan
degisimler yapisal ve mekanik ozellikler ile iliskilendirilerek degerlendirildi. Tel erezyon yontemi ile kesilen
numunelerde sicak sekillendirme sonrasinda olusan martenzitik yapida Onemli bir etkide bulunmadigi
anlagilmistir. Kesme islemlerinin lazer kesme ile gerceklestirilmesi durumunda ortaya ¢ikan bdlgesel ergime-
yeniden katilasmanin yapida bozulmalara neden oldugu goriilmiistiir. Bu durum, lazer kesim uygulanan geligin
yorulma davranigini da olumsuz yonde etkilemektedir.

Anahtar kelimeler: Sicak sekillendirme, yorulma, otomotiv malzemeleri
ABSTRACT

Vehicle body parts made of the ultra-high strength steel works under both static and dynamic loading
conditions. Fatigue behavior must be considered for the design procedure of the components working under
cyclic stresses. This behavior is strongly affected from thermo-mechanical processes arose within forming
cutting and/or joining steps. This requires considering of the manufacturing processes evoluation of the
performance of these parts.

In this study, effect of cutting processes on the microstructure, static and dynamic deformation behavior of an
AIl-Si coated 22MnB5 steel was investigated. Fatigue behavior of the samples cut from hot stamped sheets via
laser and EDM cutting were investigated with low cycle fatigue tests. Variations in Stress- (S-N) curves obtained
from these tests were discussed by considering the structural and mechanical variations that arise with various
cutting strategies. Wire-EDM cutting did not considerably affect in martensitic microstructure. However, melting
re-solidification stages of laser cutting method formed structural defects in the microstructure. This led
detrimental effect on the fatigue performance of the laser cut samples.

Keywords: Hot Forming, fatigue, automotive materials
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BiR KAYAR KAPI MERKEZLEYICiSIi KAUCUK MALZEMESININ
SAE J200’E GORE SINIFLANDIRILMASI

Gizem Ozel, Mustafa Tas

Rollmech Automotive San. ve Tic. A.S., BURSA
OZET

Bu calismada, kayar kapit merkezleyicisi bilesenlerinden birinde kullanilan kauguk malzemenin, kauguk
malzeme siniflandirma sistemi SAE J200’e gére simiflandirilmast yapilmistir. Oncelikle malzemenin dahil
oldugu polimer simnifi belirlenmis, belirlenen polimer sinifina ait malzeme gereklilikleri, ilgili tablolardan tespit
edilmigtir. Daha sonrasinda malzeme, gerekliliklerde belirtilen test metotlart ve kosullarina goére dogrulama
testlerine tabi tutulmustur. Testlerden elde edilen veriler ile tabloda belirtilen gereklilikler karsilagtirilmis,
karsilastirilma sonucunda malzemenin dahil oldugu sinifa gére malzeme isimlendirmesi tamamlanmisgtr.

Anahtar kelimeler: SAE J200, Kauguk Malzeme, Kauguk Malzemelerin Siniflandiriimasi, Kauguk Malzeme
Teknik Gereklilikleri

CLASSIFICATION OF A RUBBER MATERIAL OF A SLIDING DOOR WEDGE
ACCORDING TO SAE J200

ABSTRACT

In this study, a classification of a rubber material which is used on a component part of sliding door wedge is
established according to SAE J200 rubber classification system. Firstly, the polymer type of used material has
been determined and then polymer type related requirements have been determined from related polymer based
requirement tables. Validation tests have been performed according to defined test methods and conditions.
Results gained from validation tests have been compared with the requirements defined in related tables. At the
end of this comparision, line call-out fort his rubber material has been completed.

Keywords: SAE J200, rubber material, classification of rubber materials, technical specifications of rubber
materials
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ARAZI ARACI BAGIMSIZ ASKI SISTEMININ KINEMATIGI VE
ANALIZI

Ufuk Coban*, N. Sefa Kuralay**, E. Cinar Yeni**, M. Umut Karaoglan**

*FIGES A.S. Tepekule Is Merkezi, 35010, Bayrakli, IZMIR
**Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, 35397 Buca, IZMIR

OZET

Bu calismada, 4x4 arazi araci i¢in bagimsiz aski sistemi tasarimi yapilmistir. Tasarimda aracin aks
mesafesi boyutlar1 degistirilmeden, aracin mevcut sasi formu korunarak sabit aksin yerine ¢ift enine yon vericili
bagimsiz aski sistemi tasartmi olusturulmustur. Direksiyon geometrisi, yon verici kollarin pozisyonu ve
uzunlugu, kamber, kaster, toe in-out acilar1 belirlenmistir. Pol noktalar1 belirlenen bu sistemin kat1 modellenmesi
yapilmis ve sonlu elemanlar yontemiyle analizleri yapilarak iiriin gelistirilmistir. Ikinci asamada mevcut
tasarimda gelen degigken aks yiiklerine gore farkli durumlar i¢in kuvvet hesab1 yapilmistir. Bu kuvvetlere gore,
akson govdesi tasarimi ve analizi gergeklestirilmistir. Parcalarin tasarim siirecinde {i¢ boyutlu modelleme, paket
yazilim olan ANSYS Workbench analizleri yapilarak ¢alisma tamamlanmistir. Tasarimi yapilirken iiretimin
kolayligina, yapinin giivenli olmasina, montaj ve bakimin kolay yapilmasina dikkat edilmistir.

Anahtar kelimeler: Bagimsiz aski sistemi, sonlu elemanlar analizi, direksiyon geometrisi, kinematik analiz,
akson govdesi tasarimi

KINEMATICS AND ANALYSIS OF OFF-ROAD VEHICLE INDEPENDENT SUSPENSION SYSTEM
ABSTRACT

In this study, a double wishbone independent suspension has been designed for a TURKAR 4x4
vehicle. In this design the vehicle's wheelbase dimensions are unchanged, retaining the existing vehicle chassis
form, instead of the solid axle, a double wishbone independent suspension has been made. Steering geometry,
the direction of the position and length of the arms, camber, caster and toe in-out angles have been determined.
Pol points were specified for this system made of solid modelling and using the finite element method the
product was developed. In the second stage, force calculations were carried out for various conditions with
respect to axle loads according to the current design. According to these forces steering knuckle body design and
analysis are achieved. Design processes of parts are carried out with 3D modelling, performing FEA studies
with ANSYS Workbench software. During the design of the systems, simplicity of production, safety of
structure, ease of assembly and maintenance were of main concern

Keywords: Independent suspension, finite element analysis, steering geometry, kinematics analysis, steering
knuckle body design
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VIBRATION TABLE TESTS AND DYNAMIC FINITE ELEMENT
ANALYSIS OF THE POLYETHYLENE FUEL TANK USED IN BUSES

H. Burak Ustaoglu , Gokay Simitcioglu , Deniz Sonmez’, Y. Emre Erginsoy
Vedat Z. Dogan , Zahit Mecitoglu , Halit S. Tiirkmen , Sedat Siisler , Erdem Akay ,
Sena Ayhun , Serter Atamer , Basaran Ozmen

“Mercedes Benz Tiirk A.S., ISTANBUL
Istanbul Teknik Universitesi, Ugak ve Uzay Bilimleri Fakiiltesi, STANBUL

ABSTRACT

In today’s world, the conventional metal fuel tanks used in buses are being replaced with plastic fuel tanks. In
this paper, a part of the project which aims to develop a computer aided methodology for developing/designing
of the polyethylene fuel tanks based on dynamic analysis is presented. The coupon tests are conducted to acquire
the mechanical properties of the polyethylene material. In the dynamic analysis, the time varying vibration table
force signal is acted to model as base excitation. The large mass method is employed to solve the vibration
problem. Fluid-structure interaction problem is considered, and fluid (diesel fuel) is modeled with acoustic
elements. In the finite element simulation, dynamic deflections and stresses are obtained for different fullness
ratios (such as 4/4, 3/4, 2/4, 1/4 loaded) of the tank by using PERMAS. Finally, all Finite Element Analysis
(FEA) results are compared with the hydropuls test results for validation. In this paper, comparison of the test
and analyses results is given additionally.

Keywords: Polyethylene, fuel tank, acoustic, vibration table test

OTOBUSLERDE KULLANILAN POLIETILEN YAKIT TANKLARININ DINAMIK SONLU
ELEMAN ANALIiZLERIi VE SARSMA TABLASI TESTLERIi

OZET

Giiniimiizde, otobiislerde kullanilmakta olan konvansiyonel metal yakit tanklar1 yerini plastik yakit tanklarina
birakmaktadir. Bu makalede, polietilen yakit tanklarinin, dinamik analizlere dayali, bilgisayar destekli,
gelistirme-tasarim projesinin bir kismi sunulmustur. Oncelikle, polietilen malzemenin mekanik &zelliklerini
bulmaya yonelik kupon testleri gergeklestirilmistir. PERMAS kullanilarak gergeklestirilen dinamik sonlu eleman
analizlerinde ise kotlii yoldan toplanmis kuvvetler zamana bagli olarak uygulanmistir. Analizlerde kati-sivi
etkilesimini ele almak i¢in akiskan kisim (dizel yakiti) akustik elemanlarla modellenmistir. Yakit tankina ait
analizlerde 4/4, 3/4, 2/4, 1/4 gibi farkli doluluk oranlar ele alinarak, akigkan kiitlesinin probleme olan etkisi
incelenmistir. Son olarak gerceklestirilen sarsma tablasi testleri ile elde edilen sonuglar, analiz sonuglari ile
karsilastirtlmigtir.

Anahtar kelimeler: Polietilen, yakit tanki, akustik, sarsma tablasi testi
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ARAC STABILITESINI GELISTIRMEK AMACIYLA ETKIN
SUSPANSIiYON PARAMETRELERININ iSTATIKSEL YONTEMLER
KULLANILARAK BELIiRLENMESI

Emre Sert”", Seda Tolun™

“Anadolu Isuzu Otomotiv A.S.,
Istanbul Universitesi, Sayisal Yontemler ABD

OZET

Arag yol tutus performansi, ara¢ dinamiginin temel konularindan biridir. Ara¢ yol tutus performansi,
savrulma ve devrilme gibi kotii sartlar altinda aracin gosterdigi direnci ifade etmektedir. Yapilan ¢alisma ile,
aracin yol tutus performansini arttirmak amaciyla coklu cisimler dinamigi programi kullanilarak arka
slispansiyon geometrisini ayarlayan bir yontem sunulmaktadir. Siispansiyon yalpa sertligi (SYS) ve yalpa
merkezi yiiksekligini (YMY) igeren denklem, amag fonksiyonu olarak segilmistir. Siispansiyon alt sistemlerinin
sasiye baglanti koordinatlarina dayali bes farkli bagimsiz degisken ise tasarim kriteri olarak seg¢ilmistir.
Optimizasyon yontemi olarak Taguchi metodu kullanilarak deney sayisi azaltilmistir. Bagimsiz degiskenlerin
se¢imi ve seviyelerinin belirlenebilmesi igin tek ve ¢ift yonlii Anova analizleri ger¢eklestirilmistir.

Anahtar kelimeler: Taguchi metodu, istatistiksel yontemler, arag yol tutus performansi, stabilite, anova,
suspansiyon karakteristigi

DETERMINATION OF THE EFFECTIVE SUSPENSION PARAMETERS USING STATISTICAL
METHODS IN ORDER TO IMPROVE VEHICLE STABILITY

ABSTRACT

Vehicle handling performance is one of the main topics of vehicle dynamics. Vehicle handling performance
refers to the resistance of the vehicle under adverse conditions such as unstability and rollover. In this study, a
method that tunes the geometry of the rear suspension using multi body dynamics program is offered in order to
improve the vehicle's handling performance. The equation containing the suspension roll stiffness (SRS) and roll
center height (RCH) is chosen as the objective function. Five different independent variables based on the
suspension subsystem link coordinates of the chassis are selected as the design criteria. By using the Taguchi
method as the optimization method, the number of experiments is reduced. In addition, for the selection of
independent variables and determining their levels one way and two-way Anova analyses are implemented.

Keywords: Taguchi method, statistical methods, vehicle handling performance, stability, anova, suspension
characteristics
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DORT AKSLI 8x8 BIR ARACIN ALT BILESENLERININ
MODELLENMESI VE SIMULASYONU

E. Teoman Onder, S. Caglar Baslamish

Hacettepe Universitesi, Mithendislik- Fakiiltesi, Makine Miih. B6l., ANKARA
OZET

Giliniimiizde, egitim amaciyla ara¢ simiilatorleri olusturulmaktadir. Cok fonksiyonlu olmalar1 nedeniyle
karmagik kullanima sahip tasitlarin ger¢ek yol kosullari yerine 6ncelikle simiilatdr ortaminda denenmeleri siiriicii
adayinin siirlis 6zelliklerini kavramasi baglaminda giivenli ve ucuz bir yoldur. Burada simiilatériin gergek bir
stirige yakin tepkiler iiretmesi beklenmektedir. En dogru tepkileri, tagit parametrelerinin bilindigi varsayimiyla,
en kapsamli ara¢ modeli iretecektir. Bu c¢aligmada, 8x8 dort aksli, her akstan diimenlemeli ve ¢ekisli,
diferansiyel kilitli bir ara¢ ele alinmigtir. Aracin ii¢ boyutlu uzayda dinamik denklemleri tiiretilmis; sasinin
tekerleklerle baglantisi siispansiyon modiilii ile; aracin yerden alacagi boyuna, yanal ve diisey kuvvetleri lastik
modiilii ile ifade edilmistir. Direksiyon; motor ¢ekis/motor fren, vites; fren girdileri sistemin baglica girdileri
olarak modellenmistir. Model ayrica yokus, yuvarlanma direnci, riizgar direnci ve yol piiriizliiliigii bozucu
etkilerini de kapsamaktadir. Model, bilesik hizlanma- frenleme ve diimenleme altinda uygun vites gecislerini
yapmis ve yalpa, devrilme, yunuslama gibi dinamik parametrelerini beklenen degerlerinde olusturmustur.

Anahtar kelimeler: Do6rt aksli arag, arag dinamik denklemleri, ara¢ alt sistemleri, ara¢ modellemesi ve
simiilasyonu.

DYNAMIC MODELING AND SIMULATION OF SUBCOMPONENTS OF A 8X8 FOUR AXLE
VEHICLE

ABSTRACT

Vehicle simulators are constructed for the purpose of driver training. It is a safe and cheap method to operate
a multifunctional vehicle with non-conventional operational characteristics in a simulation environment before
real road driving. The simulator is expected to produce responses that are compatible with real driving dynamics.
Obviously, the most accurate response will be obtained with the most comprehensive vehicle model under the
assumption of known vehicle parameters. In this study, a 8x8 four axle vehicle having steering, traction and
differential locking on each axle is considered. Dynamic equations of the vehicle are derived. The connections
between chassis and wheels are handled through the suspension module; longitudinal, lateral and vertical forces
that are transfered from the road to the vehicle are handled by the tire module. Steering, engine traction/brake,
gear shifting and braking are modeled as major inputs of the system. Furthermore, the model includes road
gradient, rolling resistance, air drag and road roughness effect as well. The model achieves convenient gear
shifting in case of acceleration and braking on the one hand, and displays convenient yaw, roll and pitch
dynamics in the presence of steering activity.

Keywords: Four axle vehicle, vehicle dynamic equations, vehicle subcomponents, vehicle modelling and
simulation
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V FORMLANMIS ARA BAGLANTI BORUSUNA SAHIP BiR
OTOMOBIL ARKA DINGILININ ARAC AGIRLIGI AZALTMADAKI
ETKILERI

Yalcin Metug:in*, Metin Calll*, Merve Clblk*, Emre Yigitoglu*, Gokhan Tekin
Mesut Kaya , Vedat Karadag

*Coskunéz Kalip Makina Sanayi ve Ticaret A.s., BURSA
Istanbul Teknik Universitesi, ISTANBUL

OZET

Otomotiv endiistrisi, yeni yasal gerekliliklere uyum ve karbondioksit emisyonunun azaltilmasi amaci ile arag
komponentleri iizerinde agirlik azaltma c¢aligmalarina odaklanirken, ayn1 zamanda bilesenlerin emniyetinden
odiin vermeyecek sekilde farkli geometriler, prosesler ve yeni nesil malzemeler lizerine ¢alismaktadir. Agirlik
hafifletme g¢alismalarinda ele alinan komponentlerden bir tanesi de arag siispansiyon sistemleridir.

Yapilan bu calismada temel olarak bir binek araca ait V formlu ara baglant1 borusuna sahip yar1 bagimsiz
arka aks siispansiyon sistemi i¢in kritik tasarim parametreleri irdelenmistir. Oncelikle, binek araclar icin arka
aks tipleri tanitilmis ve siispansiyon sistemlerine ait elemanlar ¢aligmanin ilgilendigi kadariyla anlatilmustir.
Calisma kapsaminda bir¢cok binek ara¢ modeline ait arka aks siispansiyon sistemi kiyaslanmistir. Kiyaslama
caligmasi 15181nda, burulma cubugu teorisi goz 6ntinde bulundurularak V formlanmis boru yapisi tasarlanmistir.

Arka aks icin yapilan analizler sonucunda aks ftizerinde kritiklik olusturabilecek bolgeler 6n plana
¢ikarilmigtir. Elde edilen sonuglar irdelenerek ¢6ziim nerileri getirilmistir. Bunun yanisira V formlu ara baglanti
borusuna sahip arka aks sistemi, denge miline sahip formlu sacdan olusan diger bir arka aks tasarimi ile yapisal
olarak kiyaslanarak agirlik agisindan avantaj ve dezavantajlari belirtilmistir.

Anahtar kelimeler: V formlu arka aks, arka aks, ara¢ hafifletme c¢aligmalari, form verme analizi, burulma
borusu.

EFFECTS OF REAR AXLE WITH TUBULAR V-FORMED TWISTBEAM ON WEIGHT
REDUCTION ABSTRACT

ABSTRACT

Automotive industry focuses on the weight reduction for vehicle components in terms of the compliance with
new legal requirements and reduction of greenhouse gas effect. At the same time, manufacturers study on new
concept designs, processes and new generation materials without compromising the safety of the vehicle
components. Suspension system is one of the most significant product on vehicles for weight reduction.

This study mainly concerns critical design parameters of a semi-independent rear axle suspension system
with a V-formed tube for a passenger car. Firstly, it is described what types of rear axles are and which
components of suspension systems. Many types of passenger cars are benchmarked in terms of their rear axle
suspension types. According to the twist beam theory, a VV-formed tube structure is designed considering the
benchmark study.

After correlating FEA results, critical zones on the rear axle system are pointed out. Solutions are offered for
these zones investigating the results. Additionally, the V-formed tubular rear axle is compared with a sheet-
formed rear axle structure with an anti-roll bar, advantages and disadvantages of the tubular rear axle are
identified for weight reduction.

Keywords: Connecting rod, fatigue analysis, finite element method
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DIREKSIYON SISTEMININ ESNEK COKLU CiSiM DINAMIGI
YONTEMI ILE YAPISAL ANALIZLERI

Evren Kiipeli, Kadir Elitok

Otokar Otomotiv ve Savunma Sanayi A.S. Arifiye, SAKARYA
OZET

Bu caligma kapsaminda Otokar tarafindan tasarlanan ve iretilen bir otobiisiin direksiyon sistemi ve
onun bagli oldugu bolgenin yapisal analizleri gergeklestirilmis ve sonuglar incelenmistir. Sisteme etkiyen
yiikleme ve kinematik bilgiler ile; tam sag, tam sol ve orta pozisyonlarda tekerlegin kaldirima dayandig
durumda; direksiyon baglanti braketleri ve baglanti bolgesinde meydana gelen deformasyon ve gerilmeler
yapisal acidan incelenmistir. Yapilan Esnek Coklu Cisim Dinamigi Simiilasyonu (Flexible MBS) analizi sonrasi
ara¢ davranigi yorulma agisindan da degerlendirildi. Calismada 6n-islemci olarak Altair HyperMesh(HM)13,
yontem olarak Esnek Coklu Cisim Dinamigi analizi, ¢6ziicii olarak Altair Motionsolve kullanilmustir.

Anahtar kelimeler: Esnek coklu cisim dinamigi simiilasyonu (flexible mbs), mukavemet, deformasyon,
gerilme, yorulma, sonlu elemanlar (se), altair motionsolve

STRUCTURAL ANALYSIS OF A STEERING SYSTEM WITH FLEXIBLE MULTIBODY
SIMULATION

ABSTRACT

In this study Flexible Multibody-Simulation (MBS) of the steering system of an Otokar bus is
performed and structural analysis of steering parts and the corresponding vehicle body parts are realized. With
the loading and kinematic data available the deformation and stress state of the steering and body parts were
assessed for the right, middle and left position of the steering. Additionaly, the fatigue evaluation of the parts are
also performed to avoid failures from cyclic loads. Altair HyperMesh(HM)13 as a preprocessor and Altair
Motionsolve as an MBS solver are utilized for the numerical analysis.

Keywords: Flexible multibody simulation, strength, deformation, stress, fatigue, finite elements (fe), altair
motionsolve



OTEKON 2016
8. Otomotiv Teknolojileri Kongresi
23 - 24 Mayis 2016, BURSA

INDUKTIF ISITICI ILE ELEKTRIKLI ARACLARIN ISITILMASI

Eray Tugrul*, Gizem Maviengin’, Birol Arifoglu**, Sabri Camur , Yeda Agdogmus***

“Hexagon Studio, KOCAELI
“Kocaeli Universitesi, Miihendislik Fakiiltesi, Elektrik Elektronik Miih. B5l., BURSA
Kormas Elektrikli Motor San. Ve Tic. A.S., KOCAELI

OZET

Elektrikli araglarda 1sitma sisteminin verimli ¢aligmasi enerji tiikketimi agisindan dnemlidir. Mevcut araclarda
kullanilan 1sitic1 sistemleri fosil yakit ile ¢alismaktadir. Tam elektrikli araglarda isitma sisteminin elektrikli
olmasi gerekmektedir. Bu nedenle enerji tiiketimi agisindan verimli oldugu diisiiniilen indiiksiyon 1siticinin
tasarimi yapilmistir. Bu sistemlerde kaloriferde dolasan su rezistans ile 1sitilmaktadir. Tasarimi yapilan indiiktif
1siticinin masaiistii prototip calismalar1 yapilarak sistemin isitmasinin verimli oldugu goriilmiistiir. Ardindan
elektrikli araca montaji yapilarak performans testlerine bakilmistir. Yapilan bu testlerde i¢ hava sicakligimni -
14°C’den yaklasik 23°C ye kadar cikabildigi goriilmiistiir. Ayrica elektrik enerjisinden maksimum diizeyde
faydalanabilmek icin, elektrikli aracin tahrik motoru iizerinde olusan kayiplardan meydana gelen 1simin arag
1sitma sistemi igerisine dahil edilmesi ongoriilmiistiir. Boylece disariya atilan 1s1 enerjisi sisteme dahil edilerek
elektrik enerjisinden tasarruf saglanmis olacaktir.

Anahtar kelimeler: Indiiksiyonlu 1siticilar ile 1sitma sistemi, araglarda 1sitma sistemi
HEATING ELECTRIC VEHICLE WITH INDUCTION HEATER
ABSTRACT

The efficient heating system is a critical system for energy consumption of an electric vehicle. Heating
systems used fossil fuels in order to heat the conventional vehicles. The electric heating system should be set up
for a full electric vehicle. Therefore, Induction heater is designed in order to get high energy efficiency. This
system is heated by water circulating in the heating resistor. The inductive heating system was designed and set a
desktop prototype of the system. According to the test results, the system worked efficiently. After the induction
heater has been mounted on electric vehicles and tested. These tests shown internal air temperature increases
from -14°C to about 23°C. Also, the excess heat generated in driving engine utilized in heating system in order to
reduce energy consumption. Thus, by including the heat energy discharged from the energy saving system will
be provided.

Keywords: Induction heating system with heaters, heating system with vehicles
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SEHIRLERARASI BIR OTOBUSE AIT KLIMANIN FARKLI HAVA
KARISIM ORANLARINA GORE EKSERJI ANALIZi

Mehmet Bilgili, Ediz Cardak

Cukurova Universitesi, Mithendislik-Mimarlik Fakiiltesi, Otomotiv Miihendisligi Boliimii, ADANA
OZET

Bu calismanin amaci, sehirlerarasi bir otobiise ait klimanin (AC) farkli aylara ve hava karisim oranlarma
(MR) gore ekserji analizini yapmaktir. Oncelikle, 56 kisilik yolcu kapasitesine sahip sehirlerarasi bir otobiis
secilmis ve Saatlik Analiz Programi (HAP) kullanilarak otobiisiin sogutma yiikii hesaplanmistir. Sogutma yiikii
hesabinda Adana iline ait atmosfer hava sicakligi ve giines 1simim verileri kullanilmistir. Daha sonra, otobiis
klimasinin sogutma etkinligi (COP), her bir elemanin ekserji verimi ve ekserji yok olusu degerleri
hesaplanmistir. Elde edilen sonuglar, atmosfer hava sicakligi ve hava karigim orani degerlerinin otobiis klima
sisteminin performansi iizerinde onemli derecede etki yaptigmni gdstermistir. Temmuz ay1 i¢in elde edilen
sonuglara gore, hava karisim oraninin 0.5 olmasi durumunda, maksimum ekserji yok olusu degeri 6.96 kW ile
kompresdrde hesaplanmistir. Evaporator, kondenser ve genlesme valfi igin ise ekserji yok olus degerleri sirasiyla
2.78kW, 2.61 kW ve 0.99 kW olarak elde edilmistir.

Anahtar kelimeler: Ekserji, ekserji verimi, hava karisim orani, klima, sehirlerarasi otobiis

EXERGY ANALYSIS OF INTER-CITY BUS AIR-CONDITIONING SYSTEM ACCORDING TO
DIFFERENT AIR MIXING RATIOS

ABSTRACT

The aim of this study is to implement exergy analysis of the inter-city bus air-conditioning (AC) system.
Firstly, an inter-city bus with a passenger capacity of 56 people was selected. Then, its hourly cooling load
capacity was calculated using the Hourly Analysis Program (HAP). Analyses were performed for different air
mixing ratios (MR) and seasons. On the basis of atmospheric air temperature and solar radiation data measured
in the Adana province of Turkey, coefficient of performance (COP), exergy efficiency and exergy destructions
of whole system and its each sub-units were evaluated. Results demonstrated that the atmospheric air
temperature and air mixing ratio substantially affect the inter-city bus AC system performance. According to the
results obtained for July, when air mixing ratio is 0.5, maximum exergy destruction value was calculated as 6.96
kW at compressor. Exergy destruction values were determined as 2.78kW, 2.61 kW and 0.99 kW for evaporator,
condenser and expansion valve, respectively.

Keywords: Air-conditioning, air mixing ratio, exergy, exergy efficiency, inter-city bus
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THE ENERGY SAVING POTENTIAL OF THE REGENERATIVE
BRAKING FOR THE HEAVY VEHICLES

Nazim Ilgin Camkerten

Tiirk Traktor ve Ziraat Makineleri A.S., ANKARA

ABSTRACT

The regenerative braking sytems are identified to be a promising technology to lower fuel consumption and
the emissions in ground vehicles. Although these systems have been adopted in many light ground vehicles, the
applications for heavy vehicles have been limited. This paper investigates the potential of the net energy saving
for increasing vehicle mass to obtain the theoretical limits for real-world applications. The longitudinal vehicle
dynamics are modeled and the simulations are performed on a reference urban test cycle, namely Eurepean
Transient Cycle. Using an ideal system and considering only the net energy transferred to and from the vehicle,
the energy consumption is calculated. The results show that a regenerative braking system has the potential to
lower the net energy consumption by 35% when the vehicle mass is 2000 kg and the potential increases with the
larger mass.

Keywords: Regenerative braking, european transient cyle, longitudinal vehicle dynamics
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HFC134a SOGUTUCU AKISKANI KULLANAN OTOMOTIV ISI
POMPASI SISTEMININ DENEYSEL PERFORMANS ANALIZi

Erkutay Tasdemirci , Murat Hosoz , ismail Sar1™, Ertan Alptekin”

“Kocaeli Univ_e_:rsitesi Otomotiv Miihendisligi Béliimii, Umuttepe, 41380, KOCAELi
Kocaeli Universitesi Makine Egitimi Boliimii, Umuttepe, 41380, KOCAELI

OZET

Icten yanmali motor teknolojilerindeki motor verimini artirmaya yonelik gelismeler sonucunda, yolcu
kabininin konfor amagcl 1sitilmasi i¢in sadece motor atik 1sistmin kullamlmasi yetersiz kalmaktadir. Ozellikle
elektrikli araglarda kayda deger miktarda atik 1s1 olmadigindan, 1s1 kaynagi olarak motordan faydalanilmasi
imkansizdir. Bunlarin sonucu olarak, hava kaynakli 1s1 pompalarinin otomotiv iklimlendirmesinde kullanimi
onem kazanmaktadir. Bu c¢alismada, sogutucu akiskan olarak HFC134a kullanan standart bir otomobil klima
sistemi, ayn1 zamanda 1s1 pompasi olarak da calisabilecek sekilde masa iistii deney seti olarak kurulmustur.
Testler, 0°C ve 10°C olmak iizere iki ayr1 ¢evre havasi sicakliginda 800, 1200, 1600, 2000, 2400 ve 2800 d/d
kompresor devirlerinde gergeklestirilmistir. Performans analizi i¢in gerekli dl¢iimler, 1s1 pompasi sistemi siirekli
rejime girdikten sonra yapilmistir. Elde edilen veriler yardimryla sistemin enerji analizleri gerceklestirilmis ve
performans grafikleri, her iki ¢evre sicakliginda kompresdr devrinin fonksiyonu olacak sekilde mukayeseli
olarak sunulmustur. 0°C i¢ ve dis iinite girig sicakliklarinda 800 d/d igin 1sitma kapasitesi 2859 W ve
sartlandirilmig hava akimi sicakligi 19°C iken en yiiksek devir olan 2800 d/d i¢in isitma kapasitesi 3594 W ve
sartlandirilmis hava akimi sicakligr 26°C olmaktadir. Ancak, ¢evre havasi sicakliginin artmasiyla birlikte bu
degerlerin de arttig1 belirlenmistir. 10°C i¢ ve dis tinite giris sicakliklarinda 800 d/d igin 1sitma kapasitesi 3307
W ve sartlandirilmis hava akimi sicakligr 32°C iken 2800 d/d i¢in 1sitma kapasitesi 4167 W ve sartlandirilmis
hava akimu sicakligi 39°C olarak belirlenmistir.

Anahtar kelimeler: Is1 pompasi, iklimlendirme, otomotiv, HFC134a, performans

EXPERIMENTAL PERFORMANCE ANALYSIS of AUTOMOTIVE HEAT PUMP SYSTEM USING
HFC134a as REFREGERANT

ABSTRACT

Due to the advances in internal combustion engine technologies aiming at increasing engine efficiency, the
use of only engine waste heat for comfort heating of the passenger compartment yields insufficient results. It is
impossible to utilise the engine heat particularly in electric vehicles because they do not have considerable
amount of waste heat. As a result, the use of air-source heat pumps in automotive air conditioning is getting
importance. In this study, a standard automobile air conditioning system using HFC134a as refrigerant was set
up as a bench-top experimental system with the ability of operating as a heat pump. Tests were performed at two
different ambient temperatures of 0 and 10°C, while the compressor speed was kept at 800, 1200, 1600, 2000,
2400 and 2800 rpm for each ambient temperature. All measurements were carried out after the experimental
system had reached the steady-state. The energy analysis of the experimental system was performed using test
data. Then, the comparative performance graphics were presented for two different ambient temperatures as a
function of the compressor speed. When the air temperatures at the inlets of the indoor and outdoor units were
both 0°C at 800 rpm compressor speed, the system yielded a heating capacity of 2859 W and a conditioned air
temperature of 19°C, while it resulted in a heating capacity of 3594 W and a conditioned air temperature of 26
°C at 2800 rpm, which was the maximum test speed. However, these values increased with rising ambient
temperature. When the air temperatures at the inlets of the indoor and outdoor units were both 10°C at 800 rpm,
the system yielded a heating capcity of 3307 W and a conditioned air temperature of 32°C, while it resulted in a
heating capacity of 4167 W and a conditioned air temperature of 39 °C at 2800 rpm.

Keywords: Heat pump, air conditioning, automotive, HFC134a, performance
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HEAT PUMP APPLICATIONS IN AUTOMOTIVE AIR
CONDITIONING SYSTEMS

Halil Bayram*, Gokhan Sevilgen*, Muhsin Kihi¢**

*Uludag University, Engineering Faculty, Department of Automotive Engineering, BURSA
*Uludag University, Engineering Faculty, Department of Mechanical Engineering, BURSA

ABSTRACT

In this study, a comprehensive literature review is presented about the applications of heat pump
systems for the automotive air conditioning systems. Automotive manufacturers have to produce more efficient
and low carbon emission vehicle in the industry, therefore, new technologies such as electric or hybrid vehicles
must be employed. HVAC (Heating Ventilation and Air-Conditioning) control system has also an important role
on the energy consumption of these vehicles. However, the electric vehicles have not got any adequate waste
heat source for the use of heating mode compared to the conventional vehicles. Therefore, the usage of the heat
pump technology for HVAC system is one of the alternative options for electric vehicles. A literature review is
performed considering alternative refrigerants, performance characteristics of different heat pump systems for
electric vehicles and thermal management systems of electric vehicles. In this paper, recent researches in the
literature are reviewed to give an approach for the design of a more efficient heat pump system for electric
vehicles.

Keywords: Heat pump system, electric vehicle, air conditioning system.
OTOMOBIL iIKLIMLENDIiRME SISTEMLERINDE ISI POMPASI UYGULAMALARI
OZET

Bu calismada tasit iklimlendirme sistemi i¢in 1s1 pompasi uygulamalari hakkinda kapsamli literatiir
aragtirmasi yapilmistir. Otomotiv tireticilerinin diisitk emisyonlu ve daha verimli tasit iiretme zorunlulugu, hibrit
ve elektrikli tasitlar gibi yeni teknolojilerin gelistirilmesine olanak saglamistir. Diger taraftan, isitma,
havalandirma ve iklimlendirme kontrol sistemleri bu tiir tasitlarin enerji tiikketiminde 6nemli bir role sahiptir.
Ancak elektrikli tagitlarin atik 1s1 bakimindan geleneksel tasitlara gore yetersiz oldugu sdylenebilir. Bu nedenle
1s1 pompasinin tasit iklimlendirme sisteminde kullanilmasi elektrikli tasitlar i¢in alternatif bir se¢enek
durumundadir. Alternatif sogutucu akiskanlar, farkli 1s1 pompasi sistemlerinin elektrikli tasitlar i¢in performans
karakteristikleri ve elektrikli tasitlarin termal yonetimi konulari dikkate alinarak literatiir aragtirmasi
gerceklestirilmistir. Bu calisma ile elektrikli tasitlar igin daha verimli 1s1 pompasi sistemi tasarlamak igin son
gelismeler dikkate alinarak bir yaklagim sunulmustur.

Anahtar kelimeler: Is1 Pompasi, elektrikli tagit, iklimlendirme sistemi
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SUREKLI MIKNATISLI ELEKTRIK MOTORLARIN ICINDEKI
TASINIMLA OLAN ISI TRANSFERININ SAYISAL OLARAK
INCELENMESI

Tayfun Giiler , Hasan Karabay

*Uludag Universitesi, Fen Bilimleri Enstitiisii, Makine Miih. Bol.,, BURSA
“Kocaeli Universitesi, Miihendislik Fakiiltesi, Makine Miih. Bél., KOCAELI

OZET

Otomotiv sektoriinde de kullanilan siirekli miknatisli motorlarin (IPM) en biiyiik sorunlarindan birisi
asir1 1sinmadir. Mevcut ¢alisma statordaki tasinimla olan 1s1 transferini incelemektedir. Taginimla transfer edilen
1s1 elektrik motorlarindaki 6nemli fakat en az incelenen 1s1 transfer mekanizmasidir.

Mevcut ¢aligma rotor ve stator arasinda kalan ince bosluktaki karmasik hava akigini diizenleyip motorun iginde
dogal bir hava sirkiilasyonu olusturmayi amaglamistir. Normal sartlarda rotor ve stator arasindaki kisimda
yiikksek donme hizlarindan dolayr ¢ok sayida girdap olugsmakta ve hava akisi olmamaktadir. Bu ¢alismada hava
akigt olmast istenen kisimlar arasinda tasarimda kiiciik degisikliklere gidilmis ve basing farki olusturularak
sogumaya yardimci olabilecek seviyede hava akisi saglanmaya ¢alisilmistir. CFD analizler ticari bir yazilim olan
FLUENT 15.0 kullanilarak iki boyutlu(2D) ve ii¢ boyutlu(3D) geometriler iizerinde zamana bagli olarak
yapilmigtir. Tiirbiilans modeli olarak hibrit bir model olan SST modeli kullanilmistir. Ag yapis1 olarak
tetrahedral ve hexahedral ag yapilar1 kullanilmis ve 3D analizler %2 oranindaki geometride periyodik sinir sart1
tanimlanarak yapilmistir. Analizler farkli engel boylarinda, farkli bosluk kalinliklarinda ve farkli donme
hizlarinda yapilmis ve sonuglar karsilastirilmigtir.

Anahtar kelimeler: IPM motor, is1 transferi, hesaplamali akigkanlar dinamigi

NUMERICAL INVESTIGATION OF CONVECTIVE HEAT TRANSFER IN INTERIOR PERMANET
MAGNET ELECTRIC MOTOR

ABSTRACT

Accurate thermal analysis of radial interior permanent magnet (IPM) machines which are frequently
used in automotive industry is crucial in predicting maximum power output, and a number of heat transfer paths
exist making it difficult to undertake a general analysis. Stator convective heat transfer is one of the most
important and least investigated heat transfer mechanisms and therefore is the focus of the present work.

Present work aimed to create a flow between rotor and stator plate with small cavities. Normally there isn’t any
flow between rotor and stator plates because of high vorticity forces but with small cavities, there will be a
pressure difference between inlet and outlet section of this air gap and this pressure difference have created small
flow regime. Convective heat transfer will be possible between stator and air with this flow. Numerical studies
was performed in commercial software FLUENT. 2D simulations were done with axissymetrical geometry and
3D simulations were done with Y4 section geometry with periodic boundary condition. Flow regime is unsteady
because of high density vortex zones between rotor and stator section. According to recent publications, stator
heat transfer was found to be relatively insensitive to the choice of turbulence model and the two-equation SST
model was used for most of the simulations. Simulations were performed for different rotational velocities and
different cavity heights.

Keywords: IPM motor, convective heat transfer, cfd
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SEDANLARDA BAGAJ HACMININ AKUSTIK MODLARA ETKIiSI

Akin Oktav

Bogazici Universitesi, Makina Miihendisligi Boliimii, ISTANBUL
OZET

Katlanabilir arka koltugu bulunan bir sedanin sayisal akustik analizi yapilmistir. Analizde, bagaj ve kabin
kavitelerinin katlanabilir arka koltuk grubunun arasindaki aciklik {izerinden etkilesime girdigi gdzlemlenmistir.
Bu durumun akustik mod sekillerini ve akustik 6z frekans degerlerini degistirdigi tespit edilmistir. Mevcut
caligmada gosterildigi tizere, analizlerde bagaj hacminin de dikkate alinmasi ve hesaba katilmasi gerekmektedir.
Konuyu analitik olarak da calisabilmek amaciyla, kompleks geometriye sahip olan bagaj ve kabin kaviteleri
diizglin geometriler seklinde sadelestirilmistir. Bagaj kavitesinin Helmholtz rezonatdrii gibi davrandigi 6n
goriilerek analitik bir ¢6ziim gelistirilmistir. Analitik ¢6ziimde, bagaj ve kabin kavitelerinin etkilesimi dikkate
almmus ve diizlemsel akustik 6z frekans degerleri buna gére hesaplanmstir. Onerilen analitik ¢6ziim ile sayisal
analiz sonuglarinin ortiistiigi gosterilmistir.

Anahtar kelimeler: Bagaj ve kabin kavitelerinin etkilesimi, akustik analiz, akustik 6z frekanslar, helmhotz
rezonatoru.

EFFECT OF TRUNK CAVITY ON THE ACOUSTIC MODES OF SEDANS
ABSTRACT

Computational acoustic analysis is performed on a sedan that has a folding rear seat. It is observed that trunk
and cabin cavities are coupled through the rear seat aperture. It is established that acoustic modes and acoustic
eigenfrequencies are altered through the coupling phenomenon. As the present study reveals, the trunk volume
has to be considered and put into calculation in the analysis. To also perform an analytical study, complex
geometrical shapes of cabin and trunk cavities are simplified into regular ones. An analytical solution is
developed by supposing that the trunk cavity behaves like a Helmholtz resonator. In the analytical solution, the
coupling of trunk and cabin cavities is considered, and planar acoustic eigenfrequencies are calculated,
accordingly. It is shown that the computational analysis results match well with the results of analytical solution
proposed.

Keywords: Coupling of trunk and cabin cavities, acoustic analysis, acoustic eigenfrequencies, helmholtz
resonator
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AKUSTIK ILETIM KAYBI HESABININ SANAL YONTEMLE
YAPILMASI, ANALITiK HESAP iLE KARSILASTIRILMASI

Deniz Yazgac, Artun Botke

Hexagon Studio, KOCAELI
OZET

Bu calismada bir genisleme odasindaki iletim kaybi sanal ve analitik yontemler kullanilarak hesaplanip
karsilastirilacaktir. Hesap yontemi olarak ses basing farki metodu ve dort kutup metodundan bahsedilecektir.
Bilinen analitik modellerle dogruluk gosterildikten sonra gergek bir problemin dort kutup metoduyla ele
alimisindan bahsedilecektir.

Anahtar kelimeler: letim kayb1, genisleme odas1, dért kutup metodu, ses basing farki metodu

ACOUSTIC TRANSMISSION LOSS CALCULATION WITH VIRTUAL METHOD AND
COMPARISON WITH ANALYTICAL CALCULATION

ABSTRACT

In this paper, acoustic transmission loss calculation is performed with virtual method and compared with
analytical calculations. As calculation methods, sound pressure difference method and four pole method are
mentioned. After getting good correlation with well-known analytical models, a real case is handled with four
pole method.

Keywords: Transmission loss, four pole method, sound pressure difference method
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BIiR OTOBUSUN EGZOZ SISTEMININ NVH ACISINDAN SANAL
OLARAK INCELENMESI

Artun Botke, Deniz Yazgac

Hexagon Studio, KOCAELI
OZET

Bu calismada, bir sehir ici otobiisiine ait egzoz sisteminin NVH karakteristigini ¢ikarmak icin yapilan
analizler detayli olarak anlatilmaktadir. Sistemin, testlerle elde edilen bazi teknik bilgilerin de yardimiyla detayli
modeli olusturulduktan sonra oncellikle serbest sekilde modal analizi yapilmistir. Buradan ¢ikan sonuglar
ADDOFD metoduyla analitik olarak incelenmis ve egzoz askilarin optimum yerleri tespit edilmistir. Belirlenen
aski noktalarindan sistem tutularak tekrar modal analiz kosturulmasiyla sistemin modal durumu ¢ikarilmistir.

Anahtar kelimeler: Egzoz sistemi, addofd yontemi, modal analiz
INVESTIGATION OF EXHAUST SYSTEM OF A BUS IN TERMS OF NVH-CAE
ABSTRACT
In this paper, virtual analyses of exhaust system of a city bus are explained in detail to state its NVH
characteristic. After modeling the system with some technical data which were obtained from tests, a free-free
modal analysis is performed. The output is processed analytically by ADDOFD method and optimum locations
of exhaust hangers are determined. Modal status of the system is extracted by running its modal analysis while

constraining the determined exhaust hangers.

Keywords: Exhaust system, addofd method, modal analysis
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NVH TESTING AT IDLE RPM ON A CONVENTIONAL CLUTCH DISC

Cihan Uriit

Valeo Automotive Systems Industry Inc., BURSA
ABSTRACT

In this study, reasons of engine vibrations, requirements of NVH testing, testing methodology and analysis of
results will be described. First, engine acyclisms will be described to understand the source of vibrations and
noises of powertrain system. Testing methodology and analysis will be explained with experimental testing data
and results. This study will explain the importance of related clutch components which are really necessary to
eliminate engine sourced idle rpm vibrations and noises.

Keywords: Acyclisms, idle, noise, vibration, clutch
ROLANTI DEVRINDE KONVANSIYONEL DEBRIYAJIN NVH TESTi
OZET
Bu ¢alismada, ara¢ motoru kaynakl titresimler, NVH testinin gereksinimleri, test yontemleri ve sonuglarin
analiz edilmesi konular1 a¢iklanmaktadir. Oncelikle, giic aktarim organlarinda olusan giiriiltii ve titresimlerin
kaynagini anlayabilmek i¢in motor diizensizlikleri anlatilmistir. Test yontemleri ve analizler, deneysel test
verileri ve sonuclart ile beraber anlatilmistir. Bu ¢alisma, rélanti devrinde ¢alisan bir motorun olusturdugu

giiriiltii ve titeresimleri soniimlemek i¢in gerekli olan ilgili debriyaj alt parcalarinin dnemini agiklamaktadir.

Anahtar kelimeler: Motor diizensizligi, rélanti, giiriilti, titresim, debriyaj
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INVESTIGATION AND REFINEMENT OF THE WIDE FREQUENCY
BAND DRUM BRAKE NOISE

Mustafa Tosun, Aytekin Ozkan, Mehmet Giirer, Ayhan Yagci

TOFAS Tiirk Otomobil Fabrikast A.S. , BURSA

ABSTRACT

Most common noise definitions about brake noise are creep-groan, moan, and rumble, grind and squeal in the
literature. All these noise phenomenon occur at one or two frequency bands. The drum brake noise in this study
was a wide frequency band character. In this paper, transfer path of this wide frequency band noise was
investigated through ODS (Operational Deflection Shape), Coherence Analysis and Operational Modal Analysis.
Finally, some countermeasures were performed to eliminate this noise.

Keywords: Drum brake noise, creep groan, moan, operational deflection shape, operational modal analysis,
coherence analysis

GENIS BANDLI KAMPANA FREN SESININ ARASTIRILMASI VE IYILESTIRILMESI

OZET

Literatiirde fren giiriiltiisii olarak siiriinme-inilti, inilti, gurlama, gicirdama ve ciyaklamak gibi ses tanimlari
bulunmaktadir. Biitiin bu ses olgular1 bir veya iki frekans bandinda meydana gelmektedir. Bu g¢aligmada
incelenen giiriiltii olgusu genis banttadir. Bu dokiimanda, genis banttaki giiriiltii iletim yollar1 ODS, Koherans
Analizi ve Operasyonel Modal Analiz ile incelenmistir. Sonug olarak bu giiriiltii olgusunu iyilestirmek i¢in bazi
onlemler alinmustir.

Anahtar kelimeler: Kampana fren sesi, inilti-siiriinme, inilti, ods, operasyonel modal analiz, koherans analiz
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TOPLU TASIMA ARACLARININ DEVRILME GUVENLIGI iCiN ECE
R66 REGULASYONUNU SAGLAYABILECEK SANAL MUHENDISLIK
KABILIYETI GELISTIRILMESI

Ozgiin Kiiciik, Sercan Sunar, Mertcan Kaptanoglu

Hexagon Studio, KOCAELI

OZET

Otobiis devrilme kazalari, dnden ve yandan ¢arpma kazalarina nazaran diger kaza tiirlerine gére en 6nemli
kaza tipidir. Avrupa iilkelerinde, otobiislerin devrilme durumundaki deformasyon dayanimini saglamalari ECE
R66 regiilasyonu ile zorunlu hale getirilmistir. Regiilasyonun belirttigi iizere, sertifikasyon hem ara¢ bazinda
gercek bir devrilme testiyle hem de ileri niimerik metotlara dayanan hesaplama teknikleri ile alinabilir (6rn.,
dogrusal olmayan eksplisit dinamik sonlu elemanlar yontemi). Bu makalede, aym otobiis kesitinin deformasyon
karakteristikleri fiziksel devrilme testi ile bilgisayar destekli devrilme simiilasyonu arasinda ECE R66
regililasyonuna gore korelasyon amagli karsilagtirilacaktir.

Anahtar kelimeler: ECE 166, devrilme glivenligi, eksplisit dinamik, sem

VIRTUAL ENGINEERING CAPABILITIES DEVELOPMENT TO ENSURE ECE R66 SAFETY
REGULATION FOR ROLLOVER CRASHWORTHINESS OF PULIC TRANSPORT VEHICLES

ABSTRACT

Bus rollover is one of the most serious types of accident as compared to other modes of bus accidents. In the
European countries, the certification of sufficient deformation strength when overturning is compulsory for the
approval of a coach according to the ECE R66 regulation. According to the said regulation, the certification can
be gained either by full-scale vehicle testing, or by calculation techniques based on advanced numerical methods
(i.e. non-linear explicit dynamic finite element analysis). In this paper, same bus rollover sections will be
compared between deformation characteristics of physical bus section rollover test and computational rollover
simulation for correlation purposes according to ECE R66 regulation.

Keywords: ECE r66, rollover crashworthiness, explicit dynamics, fem
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HIBRIT 111 SERISI 50 PERSENTIL CARPISMA TEST MANKENI ILE
WHIPLASH INCINMESININ DENEYSEL ANALIZI

Ulas Giig:men*, Mustafa ilhan Gokler

“Aselsan, ANKARA
“ODTU, Makina Miihendisligi Béliimii, ANKARA

OZET

Bu ¢aligmada, hibrit IIT serisi 50 persentil erkek carpigsma test mankeni kullanilarak, arag siiriiciisii oturma
pozisyonun “whiplash” ad1 verilen boyun incinmesi acisindan etkileri hasariz kizakl testler yapilarak deneysel
olarak incelenmistir. Yapilan testler i¢in ara¢ zemini, siiriicii ayak dayama kismui, siiriicii koltugu ve 3 noktali
emniyet kemerinden olusan bir test platformu olusturulmustur. Olusturulan platform ve algilayicilarla donatilmig
olan hibrit III serisi 50 persentil erkek garpigma test mankeni, Euro NCAP whiplash test protokolii kapsaminda
teste hazir hale getirilmistir. Hazirlanan test platformu Euro NCAP whiplash test protokoliinde belirtilen 3
degisik ivme-zaman grafigi ile belirtilen yiiklere maruz kalacak sekilde hasarsiz kizakli ¢arpisma testleri
gergeklestirilmigtir. Her bir test yiiklemesine karsilik ¢arpisma test mankeninin koltuk iizerinde 3 degisik
konumda pozisyonlamasi yapilmis ve toplamda 9 adet carpisma testi gerceklestirilmistir. Testler sonrasi
carpisma test mankenlerinden ve hizli kamera goriintiilerinden elde edilen veriler Euro NCAP whiplash test
protokoliinde belirtilen incinme ve degerlendirme kriterleri ile analiz edilerek, boyun incinmesi agisindan
durumun kritikligi belirlenmistir. Yapilan testler sonrasinda siiriiciiniin koltuk iizerindeki oturma pozisyonunun;
stiriicii kafas1 ile koltuk kafaligi arasindaki arka bosluk ve tepe yiikseklik mesafelerinin, Whiplash boyun
incinmesini 6nemli sekilde etkiledigi goriilmistiir.

Anahtar kelimeler: Whiplash, boyun yumusak doku incinmesi, ¢arpisma test mankeni, arkadan ¢arpigsma,
hasarsiz kizakli ¢arpisma testleri

EXPERIMENTAL ANALYSIS OF WHIPLASH INJURY WITH HYBRID 111 SERIES 50
PERCENTILE CRASH TEST DUMMY

ABSTRACT

In this study, the effects of sitting position of the driver on the whiplash neck injury have been analyzed
experimentally by using hybrid 111 series 50 percentile male crash test dummy. A testing platform consisting of
vehicle ground, driver foot rest, driver seat and a 3 point seatbelt has been prepared. This testing platform and
the instrumented crash test dummy are prepared for tests according to the Euro NCAP whiplash testing protocol.
The prepared test set-up has been exposed to 3 different acceleration-time loading curves defined in the Euro
NCAP whiplash testing protocol by performing sled tests. 9 different sled tests have been performed with the
combinations of 3 different seating positions of the crash test dummy and 3 different acceleration-time loading
curves. The sensor data obtained from the crash test dummy and high speed videos taken analyzed according to
the injury and assessments criteria defined in the Euro NCAP whiplash testing protocol and the criticality of the
whiplash injury is defined. It is seen that the backset distance of the driver head with the headrest and the height
difference of the top of the head of the driver with the headrest have a great importance on whiplash injuries.

Keywords: Whiplash, neck soft tissue injury, crash test dummy, rear crash, sled tests
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TERMOPLASTiK KOMPOZIT MALZEME VE SENTAKTiK_ KOPUK
ESASLI SANDVIC YAPILARDAN COK HAFIiF TAMPON KIRiSi VE
DARBE SONUMLEYICI GELISTIRILMESI

Hakk 6zer*, Yiicel Can**, Harun Giig:lﬁ*, Idris Karen***, Murat Yazicl'

*Department of Automotive Engineering, Faculty of Engineering, University of Uludag, BURSA
**Qyak-Renault Co. Inc. BURSA
***Department of Mechanical Engineering, Faculty of Engineering, University of Orhangazi, BURSA

OZET

Gelisen teknoloji ile birlikte otomotiv endiistrisinde metal malzemelere alternatif malzemelerin kullanimi
artmaktadir. Alternatif malzemelerden birisi olan termoplastik kompozit malzemeler diisiik agirlik, yiiksek 6zgiil
mukavemet ve geri doniisebilirlik 6zellikleri ile ara¢ ¢arpisma elemanlarinda kullanilmaktadir. Bunun yan sira
yiliksek hizlardaki carpismalar esnasinda iistiin performans sergileyen sentaktik kopiik malzemeler otomotiv
endiistrisinde dolgu malzemeler olarak kullanilabilirlige sahiptir. Bu calismada darbe emiciler igerisinde dolgu
malzemesi olarak kullanilmak iizere poliiiretan (PU) matris malzemesi igerisine Silikon kauguk ve cam baloncuk
ilavesiyle sentaktik kopiik malzemeleri iiretmistir. Arag ¢arpisma elemanlar1 farkli malzemeler ile dizayn edilip
sonlu elemanlar yontemi ile analiz edilmistir. Ara¢ tampon kirisi Siirekli Cam Elyaf Takviyeli Termoplastik
Kompozit (TPK) malzeme, darbe emiciler TPK ve Aliiminyum (Al), darbe emicilerin i¢ hacimleri ise sentaktik
kopiik malzeme ile modellenmistir. Sentaktik kopiik kullanimiyla darbe emicilerin et kalinligi azaltilarak
carpisma elemanlarinin hafifletilmesi amaglanmaktadir. Analizler sonucunda sentaktik kopiik kullanimiyla
carpisma elemanlarinin arag govdesine yaptigi deplasmanda %20 azalma goriiliirken, TPK malzeme ile
modellenen darbe emicilerin soniimledigi enerjinin yaklasik 10 kat, Aliiminyum ile modellenen darbe emicilerin
soniimledigi enerjinin yaklasik 8 kat arttigi goriilmiistiir. Ayrica TPK malzeme kullanimi ve Aliiminyum
malzemenin kalinliklarinin azaltilmasiyla darbe emicilerin agirliginda azalma meydana gelmistir.

Anahtar kelimeler: Sentaktik kopiik, termoplastik kompozit, darbe emici, carpigsma analizi

DEVELOPMENT OF LIGHTWEIGHT BUMPER BEAM AND CRASHBOX WITH
THERMOPLASTIC COMPOSITE AND SYNTACTIC FOAM BASED SANDWICH MATERIALS

ABSTRACT

Alternative lightweight material usage instead of conventional steel is increasing associated with developing
technology in recent years. Thermoplastic Composites, (as a member of alternative lightweight materials, are
used in crashworthiness part of vehicles owing to the advance of light weight, high specific strength and being
recyclable. Besides TPC, Synthetic Foam materials show high performance in case of a high-speed crash, has
utility in the automotive industry as filler material. Silicon rubber and glass bubbles are added into the
polyurethane matrix to produce syntactic foam material. Vehicle crashworthiness parts designed by using
different materials and analysed by Abaqus CAE software. The bumper beam is Glass Fibre Reinforced
Thermoplastic Composite (TPC) in all simulations. Crashbox bodies are TPC and Aluminum. The inner volume
of the crashboxes are modelled with syntactic foam. Total weight of crash parts could be decreased by thining
wall thickness with use of syntactic foam. Analyses results refer that while crash parts penetration to the vehicle
body has reduced 20% by using syntactic foam, Energy absorption capacity of crashboxes has risen 10 times for
TPC material model and has increased 8 times for Aluminum model. Furthermore, the total weight of crash
boxes has decreased by using TPC material and reducing the wall thickness of Aluminum.

Keywords: Syntactic foam, thermoplastic composite materials, crashbox, finite element crash analysis
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OTOBUS TASARIM SURECI HIZLANDIRILMASINA YONELIK
DEVRILME SIMULASYONU

iskender Onder Giimiis , Ferruh Oztiirk

*DTA Dizayn Test Analiz, BURSA
**Uludag Universitesi, Otomotiv Miihendisligi Béliimii, BURSA

OZET

Bu yayinda, bir otobiis govdesinin devrilme simiilasyonu ile ECE R66 regiilasyonuna gore tasarim siireci
dogrulamasi ¢alismasi anlatilmigtir. Otobiis devrilme kazalarinda deforme olan ara¢ gévdesinin yolcu yaralanma
ve Oliimlerindeki etkisinin biiyilk oldugu goriilmiistiir. Bu durum, otobiis iireticilerinin, iirettikleri araglarda
devrilme mukavemetlerini dikkate almaya sevk etmistir. Giiniimiizde uygulamada olan ECE R66 regiilasyon
testleri, devrilme kazalarinda yolcularin ve siiriiciiniin giivenliklerini saglamasi agisindan arag ireticilerinin
uymasi gereken tasarim sartlarini igermektedir. Yapilan bu g¢alisma i¢in; ara¢ govde tasarim modeli olarak
Politecnico di Milano Universitesi tarafindan hazirlanmis ve akademik calismalar icin kullanilabilinen otobiis
sonlu elemanlar modeli kullanilmistir. Yapilan bu ¢alisma sonunda, otobiiste olusan deformasyon miktarinin;
ECE R66 regiilasyon dokiimanlarinda boyutlar belirtilen yasam hacmine girisim gostermedigi gézlemlenmis ve
otobiis iskeletinin olas1 bir kaza sonucunda yolcu ve miirettebati etkilemeyecegi gorilmiistiir.

Anahtar Kelimeler: Otobiis devrilme simiilasyonu, ece r66 regiilasyon, tasarim dogrulama
ROLLOVER SIMULATION FOR SPEED UP THE BUS DESIGN PROCESS
ABSTRACT

In this study, a rollover simulation was performed and ECE R66 regulation was examined according to
suitability for one of a bus body. A rollover event is one of the most critical hazards for the sefety of passengers
and crew riding in a vehicle. As a result of observations made over the years, it was observed that the deformed
vehicle body, after the rollover accident, of a major impact on passenger injury or death. In this case, the bus
manufacturers has led to consider for rollover strength in their vehicles. Today, ECE R66 regulation tests is used
to provide safety for passengers and crew in this kind of rollover accidents. For this study, the finite element
model, which prepared by Politecnico di Milano University is used which can be shared for academic studies, for
rollover simulation analysis. As a result of this study, the amount of deformation of the bus, will not penetrate to
resudial space, that described in ECE R66 regulation documents, and will not affect the passengers and crew
safety.

Keywords: Bus rollover simulation, ece r66 regulation, design verification
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CARPISMA DARBE EMICILERIN TOPOGRAFYA OPTIMIZASYONU
ILE CARPISMA PERFORMANSININ IYILESTIRILMESI

A. Serdar Onal~, Necmettin Kaya

*Uludag Universitesi, Fen Bilimleri Enstitiisii, BURSA
Uludag Universitesi, Mithendislik Fakiiltesi, Makine Miihendisligi Boliimii, BURSA

OZET

Bu calismada, araglarda darbe emici olarak kullanilan yapilar {izerinde topografya optimizasyonu ile
meydana getirilen katlanma tetikleyici yapilarin ¢arpisma performansina etkisi sayisal olarak incelenmistir.
Darbe emiciler 6zellikle diisiik hizli ¢arpigsmalarda, ¢carpisma enerjisinin bir kismini séniimleyerek kaza sirasinda
arag i¢i yolcularin giivenligini artirma gorevi gormektedirler. Bu bildiride, DP600 malzemesinden 1 mm
kalinliginda bir darbe emici ylizey olarak modellenmis, sonlu elemanlar modeli ve sinir sartlari Hypermesh
programinda tanimlanmigtir. Carpigma simiilasyonlar1 i¢in Ls-Dyna programi kullanilmis olup optimizasyon
islemi icin global cevap yiizey metoduna kullanilmigtir. Optimizasyon ¢alismasi sonucunda darbe emiciler
iizerine yapilan katlanma kolaylastiric1 girinti-gikintilarin enerji absorbsiyonu miktarint % 11 azaltmasiyla
beraber meydana gelen ilk tepki kuvvetini olumlu yénde % 29 oraninda azalttig1 goriilmiistiir.

Anahtar kelimeler: Darbe emici, topografya optimizasyonu, global cevap ylizey metodu

IMPROVEMENT OF SHOCK ABSORBERS CRASH BEHAVIOUR WITH TOPOGRAPY
OPTIMIZATION

ABSTRACT

Within this study, vehicle crash shock absorbers crashworthiness performance was analyzed numerically by
the side of trigger structures done with topography optimization. Crash shock absorbers especially at the low
speed collusions absorb some of crash energy and act to improve vehicle occupants’ safety during crash. In this
paper, a shock absorber was designed as shape and finite element model and boundary conditions were described
at HyperMesh which was material assumed DP 600 and thickness is Imm. Ls-Dyna software was used for crash
simulations and global response surface method was used for optimization. The optimization result was revealed
that the trigger geometries which are implement on the shock absorbers are decreased the energy absorption rate
of % 11 but the other side positively they decreased the pick force rate of % 29.

Keywords: Shock absorber, topography optimization, global response surface method
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ON CAM UFLECLERINDE HAVA CIKIS HIZLARINI ARTTIRMAYA
YONELIK DEFROSTER SISTEMINDE VE HAVA KANALINDA
TASARIM OPTIMiZASYONU VE DOGRULAMASI

Belkis Ercanl Siisler, Hakan Altunkayik, Fatih Enbuk

Hexagon Studio, KOCAELI
OZET

Bu galismada, Hexagon Studio tarafindan tasarlanan bir sehirlerarasi otobiisiiniin, 6n cam bugu ¢dzme
performansinin arttirilmasina yonelik ¢alismalar sunulmustur. Kotii hava sartlarinda aracin 6n caminda olusan
bugunun en kisa siirede ¢oziilmesini saglayacak hava kanali tasarimlari iteratif olarak galigilmistir. Her bir hava
kanali tasariminda iifleglerden ¢ikan havanin hangi hizda ve ne kadar homojen dagildigt HAD (Hesaplamali
Akiskanlar Dinamigi) analizleri ve testlerle karsilastirmal1 olarak incelenmistir. Ufleclerden c¢ikan havanin hiz
Ol¢iimlerinin yani sira en iyi sonucu veren tasarimin performansi mevcuttaki baz hava kanali ile ayni arag
tizerinde ve aymi kosullarda klimatik oda laboratuvarinda karsilagtirmali olarak bugu ¢ozme testine tabi
tutulmustur. Test sonuglar1 yeni tasarlanan hava kanalinin bugu ¢6zme performansinda baz hava kanalina gore
onemli bir gelisme sagladigini gostermistir.

Anahtar kelimeler: Yolcu otobiisii, bugu ¢6zme, hava kanali, 6n cam, had

DESIGN OPTIMIZATION AND VALIDATION OF DEFROSTER SYSTEM AND PLENUM TO
INCREASE THE SPEED OF AIR EXITING THE WINDSHIELD NOZZLES

ABSTRACT

In this study, the goal is to improve the demist performance of a coach bus designed by Hexagon Studio.
Iterative studies have been carried out to design the optimum plenum that helps the mist to dissolve on the
windshield as quickly as possible. The flow velocities and distribution through nozzles of each plenum design
are investigated by comparing the CFD and test results. In addition to the velocity measurements, the plenum
design which gives better results has been subjected to a comparative demist test with the baseline plenum on
the same vehicle at the same conditions in a climatic cold room. The test has shown that the new plenum design
provides a substantial enhancement in demist performance in comparison to the baseline plenum.

Keywords: Coach, demist, plenum, windshield, cfd
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ARAC AYDINLATMA S.iS".[EMLERiNDE KULLANILAN LED
TEKNOLOJILERININ SIVIYLA SOGUTULMASI

Mehmet Aktas , Mustafa Emre Bayraktar , Muhsin Kili¢, Teoman Senyildiz

“Magneti Marelli Mako Elektrik Sanayi ve Ticaret A.S, BURSA
Uludag Universitesi, Mithendislik-Mimarlik Fakiiltesi, Makine Miih. B6l., BURSA

OZET

Bu ¢aligmada otomotiv dis aydinlatma iiriinlerinde kullanilan LED’ 1i bir sistemin kanatcikli tasarim ve sivi
sogutmali blok ile tasarimi sayisal ve deneysel olarak incelenmistir. Ayrica kanatgikli sistemin jonksiyon
sicakligi deneysel olarak bulunmustur. Analiz ve test asamasinda ortam sicakligi 85°C olarak alinmustir.
Tasarlanan iirliniin sayisal ¢6ziimii ticari bir yazilim ile gergeklestirilerek sicaklik dagilimi incelenmistir. Burada
akisin siirekli rejimde, sikistirilamaz ve laminer oldugu kabul edilmis ve ¢oziimlemede 3 boyutlu (3B) Navier-
Stokes denklemleri kullanilmistir. Yapilan hesaplamalar sonucunda kanatgikli sistemde jonksiyon sicakligi
blokla sogutmadan daha yiiksek oldugu tespit edilmistir. Blokla sogutmada kanatgikli sisteme gore daha az
hacim ve agirlikla daha etkin bir soguma yapildigi goriilmiistiir. Blokla sogutma yapildiginda jonksiyon sicakligi
daha digiiriilerek LED’in daha uzun 6miirlii ve daha disiik 151k kayb1 elde edilebilecegi sonucuna varilmistir.

Anahtar kelimeler: Otomotiv aydinlatma, 1s1 transferi, sivi sogutma, hesaplamali akigskanlar dinamigi (HAD),
LED

ABSTRACT

In this study cooling of a LED unit used in automotive exterior lighting products with heatsink and liquid
cooling block is investigated by numerically and experimentally. Junction temperature of LED cooled with
heatsink is obtained in the experiment. 85°C is used both in the simulation and the experiment phase.
Temperature distribution of the designed product is investigated by doing the numerical simulations with a
commercially available software. In the simulations fluid flow is assumed to be steady, incompressible and
laminar and 3 dimensional (3D) Navier-Stokes equations are used. According to the calculations it is obtained
that junction temperature is higher in the heatsink design compared to block cooled one. It is found that more
efficient cooling can be obtained in block cooling by using less volume and weight. With block cooling lifetime
of LED can be increased and flux loss can be decreased with the result of decreased junction temperature.

Keywords: Automotive lighting, heat transfer, liquid cooling, computational fluid dynamics (CFD), LED
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OTOMOTIV AYDINLATMA SIiSTEMLERININ SIVIYLA
SOGUTULMASININ SAYISAL ANALiZ YONTEMI iLE
INCELENMESI

Mehmet Aktas , Mustafa Emre Bayraktar*, Mubhsin Kili¢™, Sahin Kaya*

“Magneti Marelli Mako Elektrik Sanayi ve Ticaret A.S, BURSA
Uludag Universitesi, Mithendislik-Mimarlik Fakiiltesi, Makine Miih. Bol., BURSA

OZET

Bu ¢alismada arag aydinlatma sistemlerinde kullanilan geleneksel filaman tipli ampule sahip iriinlerin sivi
sogutmasinin sayisal olarak incelenmesi amaglanmistir ve bir otomotiv arka aydinlatma iiriinii izerinde sayisal
olarak termal analiz uygulamasi yapilmistir. Sayisal ¢alismalarda dikdortgen kesitli seffaf polikarbonat (PC)
malzemeden iiretilen ve icerisine P21W tipindeki bir ampul yerlestirilen triin kullanilmistir. Tasarlananan
triiniin st kismmna degisik ¢aplarda ve malzemede borular yerlestirilmistir. Sogutucu akiskan olarak su
kullanilmis olup farkli debilerdeki sogutma performansi da incelenmistir. Tasarlanan iiriinlerdeki akis alan1 ve 1s1
transferi sayisal olarak ticari bir yazilim da ¢ozdiiriilerek incelenmistir. Burada akisin siirekli rejimde ve
laminer oldugu kabul edilmis olup ¢6ziimlemede 3 boyutlu (3B) Navier-Stokes denklemleri kullanilmistir. Is1
transferinin ¢oziimiine birlesik 1s1 transferi ile birlikte 1g1nim denklemi de dahil edilmistir. Yapilan hesaplamalar
sonucunda borunun konumun sogutma miktar1 tizerinde dnemli oldugu goriilmiistiir. Boru ¢apinin ve sogutma
stvist debisinin sicakligin diisiiriilmesi i¢cin 6nemli etkenlerden biri oldugu saptanmistir. Siviyla sogutma
yapilmak istenidiginde sogutulmak istenen bdlgenin dogru bir sekilde tespit edilip uygun boru ¢api ve debi
secilmesiyle geleneksel sogutma yontemlerine gore daha fazla sogutma yapilabilecegi sonucuna varilmistir.

Anahtar kelimeler: Otomotiv aydinlatma, 1s1 transferi, sivi sogutma, hesaplamali akigkanlar dinamigi (HAD)
ABSTRACT

The aim of this study is to investigate the liquid cooling in vehicle lighting systems that is equipped with
conventional filament type bulb and an application of thermal simulation is done with an automotive rear lamp.
In the numerical study a transparent policarbonat (PC) material in rectangular cross section which contains a
P21W type bulb is used. Various pipes in diameter and material are placed on top of the designed product. Water
is used as the cooling liquid and cooling performance in different flow rates is also investigated. Flow field and
heat transfer in the designed product is investigated with the help of the commercial software. Flow is asssumed
to be in steady-state and laminar and 3 dimensional (3D) Navier-Stokes equations are used. Conjugated heat
transfer is taken into account along with radiation heat transfer. According to the results it has been found that
pipe placement has great effect on cooling. Pipe diameter and flow rate of the cooling liquid are the important
factors for decreasing the temperature. It has been concluded that better cooling efficiency could be obtained
compared to conventional cooling methods liquid cooling is applyed liquid cooling to the corresponding region
by choosing the correct pipe diameter and flow rate.

Keywords: Automotive lighting, heat transfer, liquid cooling, computational fluid dynamics (CFD)
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AIR FLOW AND TEMPERATURE DISTRIBUTION ANALYSIS IN A
COACH BUS CABIN

Gokhan Giiney , Ozgiir Ekici

“MAN Turkiye A.S., ANKARA
Hacettepe University Mechanical Eng. Dept., ANKARA

ABSTRACT

This study experimentally and numerically investigates the temperature field inside a coach bus cabin using
Computational Fluid Dynamics (CFD) approach. A three-dimensional model of the cabin consist of one seating
row created with symmetrical and periodical boundary conditions (BCs) in order to determine and evaluate the
existing system performance. In addition, the seats which are created using adiabatic BC and the passengers
assigned with constant temperature are subtracted from whole cabin geometry in order to get only flow volume
and the results are evaluated based on this flow volume. Obtained model results are compared against
experimentally obtained results for validation purposes. The developed CFD model is first used for cooling
analysis with the temperature values available in the literature to make sure that the model running properly. The
first results are found to be qualitatively compatible with the reference study. Afterwards, by applying the
Boussinesq approximation with the experimental BCs into the system, transient analysis of heating is conducted.
The aim is to investigate the air flow and the temperature distribution in the bus environment including buoyancy
effects. In the results, it is shown that the buoyancy forces have significant effect on temperature distribution
especially around the feet of the passengers during the heating of the cabin. In addition, results of the numerical
simulations are compared with those which are obtained experimentally for the selected region which is the head
area of passengers. The difference between the measured and the calculated temperatures are found to be less
than around 3°C for the transient heating simulation except the first 30 minutes of the test and simulation as
explained in the text.

Keywords: CFD, Thermal Comfort, Modeling, Buoyancy, Coaches

BiR SEYAHAT OTOBUSU KABINi iCERISINDEKI HAVA AKISI VE SICAKLIK DAGILIMININ
ANALIZI

OZET

Bu calisma, hesaplamali akigkanlar dinamigi (HAD) yaklagimint kullanarak bir seyahat otobiisii kabini
icerisindeki sicaklik alanini deneysel ve sayisal olarak inceler. Kabinin {i¢ boyutlu modeli, mevcut sistem
performansini belirlemek ve degerlendirmek i¢in simetrik ve periyodik sinir sartlarinin kullanildigi bir oturma
sirasindan olusmaktadir. Buna ilaveten, adyabatik sinir sart1 kullanilarak olusturulan koltuklar ve sabit sicaklikta
tutulan yolcular mevcut kabin hacminden ¢ikartilarak sadece hava akis hacmi olusturulmus ve sonuglar bu akis
hacmi i¢in degerlendirilmistir. Elde edilen model sonuglar1 dogrulama amaciyla deneysel olarak elde edilen
sonuclar ile karsilastirilir. Gelistirilen HAD modeli, 6ncelikle modelin uygun sekilde kostugundan emin olmak
icin literatiirde mevcut olan sicaklik degerleri ile sogutma analizi icin kullamlmistir. Ik sonuclar referans
caligma ile kalitatif bir sekilde uyumlu bulunmustur. Sonra, kaldirma etkisini igeren otobiis igerisindeki hava
akist ve sicaklik dagilimini incelemek amacryla deneysel sinir sartlarinin sisteme entegre edilmesi ile
“Boussinesq Yaklasimi” uygulanarak gecici rejimli 1sitma analizi yapilmistir. Sonug olarak, ara¢ kabininin
isitilmast  esnasinda  Ozellikle yolcu ayak bolgesinde kaldirma kuvvetlerinin  bilyiik etkisinin oldugu
gOsterilmistir. Ayrica, belirlenen yolcu kafa bolgesinde sayisal simiilasyon sonuglari ile deneysel olarak elde
edilen sonuglar karsilagtinnlmigtir. Gegici rejimli 1sitma simiilasyonu igin ilk 30 dakika hari¢ Olgiilen ve
hesaplanan sicaklik degerleri arasindaki fark yaklasik olarak 3 °C’ den az olarak bulunmustur.

Anahtar kelimeler: HAD, termal konfor, modelleme, seyahat otobiisleri
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TRANSIENT THERMAL CFD ANALYSIS OF ADRY CLUTCH
SYSTEM

Tolga Cakmak*, Gokhan Sevilgen**, Muhsin Kili¢g***

*Valeo Automotive Systems Industry Inc., BURSA
**Uludag University, Engineering Faculty, Department of Automotive Engineering, BURSA
***Uludag University, Engineering Faculty, Department of Mechanical Engineering, BURSA

ABSTRACT

In this paper, a three dimensional CFD analysis of a dry clutch system within its clutch housing was
performed to investigate the temperature variation of a heavy truck clutch pressure plate during a slippage and
following cooling phase, representing first cycle of repeated successive hill start test. Results in terms of heat
flow rate and heat transfer coefficients were investigated and thermal behaviour of the clutch system was
described. Clutch pressure plate temperature variation during slippage phase and cooling period was
demonstrated. Methods have been described that can be followed in future studies.

Keywords: Clutch system, CFD, thermal modelling
KURU KAVRAMALI DEBRiYAJ SISTEMININ ZAMANA BAGLI TERMAL HAD ANALIZi

OZET

Bu calismada egimli yolda tekrarli ardisik kalkis testinin birinci ¢evrimini temsilen, agir vasita kamyon
debriyaj plakasinin kagirma ve takibindeki soguma fazindaki sicaklik degisiminin arastirilmasi i¢in debriyaj
muhafazasi icerisindeki kuru kavramali debriyaj sistemine 3 boyutlu HAD analizi gergeklestirilmistir. Is1 akis
orani, 1s1 transfer katsayisi agisindan sonuglar arastirilmis ve debriyaj sisteminin termal davranigi tanimlanmistir.
Kacirma fazi ve soguma periyodu icin debriyaj baski plakasi sicakliginin degisimi gosterilmistir. Ileriki

¢aligmalarda izlenebilecek yontemler de tarif edilmistir.

Anahtar kelimeler: Debriyaj sistemi, HAD, termal modelleme
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SICAK SEKILLENDIRME SURECINE ETKi EDEN PARAMETRELER
VE SOGUTMA KANALLARI TASARIMI

Ferdi Esiyok , *Gokhan Sevilgen Necmettin Kaya , Ferruh Oztiirk”

*Uludag Ur.l_iversitesi, Miihendislik Fakiiltesi, Otomotiv Miihendisligi Boliimii, BURSA
**Uludag Universite;si, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, BURSA
***BEYCELIK GESTAMP, Demirtas Organize Sanayi Bolgesi, BURSA

OZET

Sicak sekillendirme teknolojisi, otomobil iireticilerinin yakit ekonomisi, giivenlik ve ¢arpigma performans
ozelliklerini iyilestirmek igin yeni tasit tasarimlarina adapte ettikleri bir imalat yontemi olarak karsimiza
¢ikmaktadir. Sicak sekillendirme imalat teknolojisi ile ¢elik malzemeler imalat siirecinde dort farkli asamadan
gegerek ultra yiiksek mukavemetli otomobil pargalarina doniismektedir. Bu siire¢ 6ncelikle sac parganin firinda
wsitilmasi, 1sitilan parcanin kaliba tasinmasi, kalipta sekillendirme siireci ve son olarak kapali konumda kalip
icerisinde sogutma siirecinden olugmaktadir. Bu ¢caligmada genel olarak sicak sekillendirme teknolojisi anlatilmig
ve Ozellikle sogutma siirecine etki eden parametreler ve bu parametrelerin imalat siirecini hangi ydnde
etkiledikleri konusu incelenerek sogutma siirecinin iyilestirilmesi ve optimizasyonu igin Onerilerde
bulunulmustur.

Anahtar Kelimeler: Sicak sekillendirme, sogutma hizi, yiiksek mukavemetli ¢elikler

HOT FORMING PROCESS PARAMETERS AND DESIGN OF COOLING CHANNELS
ABSTRACT

Hot Forming Technology (HFT) is a manufacturing method that automotive manufacturers adapted this
technology for newly design of vehicles to improve the properties of crash performance, fuel efficiency and
safety. Steels get ultra-high properties by means of this method which consists of four components known as
heating in a furnace, transportation to the tools, forming and cooling in a closed tool at the end of the process. In
this paper the effects of the cooling parameters on this method were investigated and the suggestions were made
for the improving and optimization of the cooling period.

Keywords: Hot forming cooling rate, ultra-high strength steels
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AERODYNAMIC DESIGN OF AIR GUIDING GROUP TO ENHANCE
THE THERMAL PERFORMANCE OF AUTOMOBILE ENGINE
COOLING SYSTEM

Ceyhun Yapicr', Serhat Tiirker , Asil Boz', A. Alper Ozalp

“OYAK RENAULT Automotive Factory, Organize Sanayi Bolgesi Mavi Cadde, BURSA
MECAPLAST - Automotive Products, Taysad Organize Sanayi Bolgesi 41990 Sekerpinar, GEBZE
Uludag University, Mechanical Engineering Departmet, 16059 Goriikle, BURSA

ABSTRACT

Cooling of the internal combustion engine is an essential task, which is principally carried out by the
circulation of coolant, namely water, in between the engine neighborhood and the radiator. As the power output
values of the engines increase with the progress of technology, simultaneous heat generation and corresponding
temperature rise accompany the occurrence. Thus the expectation on the thermal performance improvement of
the cooling system arises as well. This computational work aims a design modification in the existing front-side
air guiding group of automobile engine cooling system, in order to enhance the thermal performance by
supplying more fresh air and more homogeneous distribution to the radiator. The new design contains guide
vanes and vortex generators. Computational results show that with the proposed design change of the air guiding
group the mass flow rate of air passing through the radiator and the heat reject value increase by 8.8% and 41.6%
respectively.

Keywords: Engine cooling system, guide vane, vortex generator, heat reject rate, air flow rate

OZET

Icten yanmali motor sogutma sistemi genel olarak, motor ve radyator arasinda sogutucu stvinin dolasimi ile
gerceklestirilir. Otomotiv teknolojisi gelismesine bagli olarak motor teknolojisindeki ilerleme ile gii¢ tiretimi ve
dolayis1 ile 1s1 Uretimide artmaktadir. Buna bagli olarak motor sogutma sisteminden beklentilerde
yiikselmektedir. Bu ¢alisamada hava yonlendirici grubunda yapilacak tasarim degisiklikleri ile radyatdr {izerine
homojen hava dagilimi ve radyatérden gegen toplam hava oram ile sogutma sisteminin performansimnin
iyilestirilmesi amacglanmigtir. Tasarim degisikliginde rehber hava yonlendiriciler ve girdap olusturucular
kullanilmistir. Simulasyon sonuglara gore radyatdrden gecen hava akis ve 1s1 atim oranlarindaki artis sirast ile %
8.8 ve 41.6 dur.

Anahtar kelimeler: Motor sogutma sistemi, hava yonlendiriciler, 1s1 atim orani, hava akis orani
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FARKLI YOLCU TiPLERINE GORE OTOBUS iCERISINDEKI YOLCU
HAREKETLERININ VE BEKLENTILERININ INCELENMESI

Ahmet Giimiis , Muammer Ozkan ™~

“Hexagon Studio, KOCAELI
“Yildiz Teknik Universitesi, Mithendislik Fakiiltesi, Makine Miih. Bol., ISTANBUL

OZET

Trafik sikisikligt ve ¢evre sorunlari nedeniyle, yerel yonetimler otobiis sistemleri de dahil olmak {izere, toplu
tasima sistemlerini gelistirmek i¢in farkli ¢aligmalara yatirim yapmaktadir. Temel amag, toplu tagima
sistemlerinin g¢ekiciligini ve verimliligini arttirmaktir. Bu kapsamda, toplu tagimadaki yolcu davranislarinin
incelenmesi ve analizi ile ilgili ¢alismalar yiiriitiilmektedir. Bu ¢aligmalar sayesinde sistemin isleyisi ve kullanici
ihtiyaci ile ilgili 6nemli geri bildirimler saglanmaktadir. Sehir i¢i toplu tasima araglarinin en énemlilerinden bir
tanesi olan yolcu otobiislerinin i¢ alanlarmin dogru sekilde tasarlanmasi, hem yolcularin memnuniyetini, hem de
yolculuk kalitesini etkileyen ¢ok onemli bir tasarim adimidir. Tasarimin dogru yapilabilmesi igin kullanict
eklentilerinin dogru sekilde tespit edilmesi gerekmektedir. S6z konusu beklentilerin karsilanmasi tasarim i¢in
onemli bir girdi teskil etmektedir. Arag i¢i yerlesim planlarmin farkli insan profillerinin kullanacagi uygun bir
sekilde tasarlanmasi gerekmektedir. Daha fazla kullanicinin memnun olabilecegi i¢ mekan tasarimlar1 yapmak
tim toplu tasima arag iireticilerinin ve yerel yonetimlerin ortak hedefi haline gelmeye baslamistir. Bu projede
toplu tagima araglarinda koltuk yerlesimine bagli olarak yolcularin kullanmay: tercih ettikleri ve etmedikleri
alanlarin belirlenmesi ve elde edilecek ¢iktilar dogrultusunda ara¢ i¢i koltuk yerlesiminin ve ayakta durma
alanlarinin diizenlenmesi i¢in gerekli bilgi birikiminin elde edilmesi planlanmaktadir.

Anahtar kelimeler: Ergonomi, koltuk yerlesimi, otobiis, toplu tagima, yolcu analiz

ACCORDING TO DIFFERENT PASSENGER TYPES, INVERSTIGATION OF PASSENGER
MOVEMENT AND EXPECTATIONS IN BUSES

ABSTRACT

Due to the traffic congestion and environmental problems, local governments, including their bus systems, is
to invest in different activities to improve their public transport systems. The main purpose is to increase the
efficiency and attractiveness of public transport systems. In this respect, studies have been conducted on the
analysis of the behavior of public transportation passengers. Through these studies important feedbacks have
been provided on operation of the system and the user needs. One of the most important means of public
transport within the city is passenger buses. Designing the interior of the passenger buses in the right way is an
important step affecting the passengers ' satisfaction, as well as the quality of the journey. In order to pass this
step by all means, user expectations should be identified correctly. To be able to meet these expectations is an
important input to the design. These designs should be optimal for the usage of different human profiles. It has
started to become common goal for all public transport manufacturers and local governments to satisfy more
passengers with improved interior designs. The goal of this project is identifying the areas that the passengers
prefer or do not prefer in public transport vehicles in relation to the seating layout and by using this data
arranging the layout of the seating and standing areas inside the vehicle. In this project; the identification of areas
in public transport that passengers prefer and not prefer depending on the layout and according to these outputs it
is planned to obtain necessary knowledge for in-vehicle seat layout and standing areas.

Keywords: Ergonomics, seating layout, bus, public transport, passenger analysis
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OTOMOTIV SEKTORU ICIN URUN GELISTIRME SURECINDE
KALITE FONKSIYON YAYILIMI VE UYGULAMASI

Onur Sinak, Mustafa Tiifekci, M. Erman Yildiz

Rollmech Automotive San. ve Tic. A.S.
OZET

Kalite uzun yillar boyunca iistiinde arastirmalar yapilmis, yontemler gelistirilmig bir kavramdir. Bir¢ok bilim
adam1 bu konu iizerinde yillarca arastirmalar gerceklestirmistir. Bu yiizden kalite kavramu siirekli gelisen ve
degisen bir kavramdir. Global diinyada teknolojinin de etkisiyle kalite kavrami miisteri odakli hale gelmistir.
Artik rekabetci olan bu ortamda ne istedigini bilen miisteriler vardir. Bu durumda miisterinin ne istedigini
anlamak, her konuda miisteriyi tatmin eden iriin iiretmek pazarda tutunmak igin gerekli bir durum olmustur.
Kalite Fonksiyon Yayilimi da bu dogrultuda miisteriyi anlamayi, ihtiyaglarini tespit etmeyi ve pazar
aragtirmasini hedef alan bir yontemdir. Bu g¢aligmada kalite fonksiyon yayilimindan bahsedilecek ve firma
bilinyesinde yapilan bir kalite evi uygulamasi gosterilecektir. Yapilan uygulama sonrasi bir iiriin tasarimi
gergeklestirilmis ve patent basvurusu yapilmustir.

Anahtar kelimeler: Kalite fonksiyon yayilimi, toplam kalite yonetimi, kalite evi, otomotiv, koltuk kilidi
ABSTRACT

Quality is a term which people have researched on for years and researchers have developed methods for it.
Many scientists have researched for this topic. That’s why, quality is a topic which is always developing and
changing. Quality has become customer-driven with the effect of technology in global world. Today, there are
customers who know what they want in competitive market. In that case, understanding what customers needed
and producing products that completely satisfy customers have become necessary actions for hold on to market.
Accordingly, Quality Function Deployment is a method that focuses on understanding customer, determining
needs and researching market. In this study, Quality Function Deployment will be mentioned and House of
Quality Application that has done in company, will be shown. After application, a product was designed and
application of a patent was done.

Keywords: Quality function deployment, total quality management, house of quality, automotive, seat latch
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ERGONOMIK KOSULLAR ALTINDA MONTAJ HATTI DENGELEME

Hiiseyin Gezer, Baris Balibas, Cagri Sel
Karabiik Universitesi, Miihendislik Fakiiltesi, Endiistri Miihendisligi Béliimii, KARABUK

OZET

Kiiresel pazarda montaj hatlari, robotlar ve otomasyon sistemleri tiretim sistemlerinin vazgegilmez birer
parcalar1 halini almislardir. Yapilan arastirmalarin biiyiik bir ¢ogunlugu, ¢evrim siiresinin ve istasyon sayisinin
en kiiciiklenmeye calisildigr basit montaj hatti dengeleme problemi iizerine yogunlagmistir. Bu calismalarda
gorevlerin is istasyonlarina atanmasinda sadece ¢evrim siireleri ve oOncelik iliskisi durumlarina dikkat
edilmektedir. Uygulama alaninda hat dengelemesi yapilirken, gérevin zorlugu, riski, monotonluk diizeyi gibi
ergonomik faktorlerin de gdz Oniinde bulundurulmasi gerekmektedir. Gilintimiizde emek agirlikli ¢alisan
isletmeler icin ayn1 isin siirekli olarak tekrarli halde yapilmasi isci lizerindeki yorgunlugu artirmaktadir. Bu tarz
calisan bir isletme, ergonomik olarak iyi tasarlanmamis ise is¢i tlizerinde meslek hastaliklarina yol
acabilmektedir. Bu tiir olumsuz durumlarin dniine gegmek i¢in montaj hattin1 dengelerken muhakkak ergonomik
faktorlerini goz Oniinde bulundurmak gerekmektedir. Bu ¢alismamizda Ergonomik faktorleri belirlemeden
yaygin olarak kullanilan mesleki tekrarlamali hareketler indeksi parametrelerinden bahsedilmistir. Caligmanin
temel amaci ergonomik faktorlerini g6z oniinde bulundurarak ve montaj hattin1 dengeli duruma getirmek ve
montaj siiresinin kisaltmaktir. Yapilan caligmada, mesleki tekrarlamali hareketler indeksi metodu kullanilarak,
mevcut durum ve uygulanan yontem sonucu olusan sonuglar karsilastirilarak degerlendirme yapilmistir. Mevcut
durumdaki montaj sayisina gore, ergonomik olarak yaptigimiz dengeleme sonucu sistemdeki montaj sayisinda
%8,3 artis saglanmustir.

Anahtar kelimeler: Ergonomik faktorler, mesleki tekrarlamali hareketler indeksi, montaj hatti
ERGONOMICS IN ASSEMBLY SYSTEM DESIGN
ABSTRACT

Assembly lines, robots and automation systems have become an indispensable part of the production
systems of global market. The vast majority of the research in the literature, concentrates on minimum cycle time
and number of station for simple assembly line balancing problem. The research accounts for the tasks in
workstations, cycle times, and pays attention to the priority relationship status. Today, works mainly applied
with consistently repeated activities increase job strain on workers of labor-intensive industries. The activities
can cause to the workers on occupational diseases, if they are not ergonomically well-designed. In order to
prevent from this kind of negative situations, task difficulty, risk, also ergonomic factors such as the level of
monotony should be considered for balancing the line of the application area. In this study, the occupational
repetitive actions index method is used to take into account the ergonomic factors. The main objective of the
study is to balance the assembly line considering the ergonomic factors and minimize the installation time. In
this study, occupational repetitive movement index methodology is presented and current situation is compared
with applied methods. The number of products assembled is increased 8.3% with ergonomic considerations
compared to the current situation.

Keywords: Ergonomic factors, occupational repetitive actions index, assembly line
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BiR OTOMOBIL FABRIKASINDA UC FAZLI BiR IS GUVENLIGI
SISTEMI

Alper Tiirkay

TOFAS Tofas Tiirk Otomobil Fabrikas1 A.S., Is ve Yangin Giivenligi Yéneticiligi, BURSA
OZET
Otomobil iiretimi oldukga biiyiik lcekli ve detayli prosesler igeren bir yapryr gerektirir. Bdyle biiyiik bir
yapida is giivenliginin saglanabilmesi i¢in kapsamli bir is giivenligi sistematigi olusturmak sarttir. Bu ¢aligmada
Bursa’da iiretim yapan bir otomobil fabrikasinda yiiriitiilmekte olan ii¢ fazli bir ig giivenligi sistematiginin icerigi
paylasilacaktir.
Anahtar kelimeler: Is giivenligi, otomobil {iretimi

A THREE PHASE OCCUPATIONAL SAFETY SYSTEM IN AN AUTOMOBILE FACTORY

ABSTRACT

Automobile production requires a fairly large scale structure that contains and detailed processes. In order to
provide occupational safety in such a large structure, it is necessary to create a comprehensive safety system. In
this study content of a three-phase systematic safety system being carried out in a car factory in Bursa will be
shared.

Keywords: Occupational safety, automobile production
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CRITICAL FACTOR OF GEOMETRIC VARIATION IN PERCEIVED
QUALITY:_AN ENGINEERING APPROACH

Ziya Yamaner, Erman Altikulag

Ford Otosan AR-GE, I¢ Govde Miihendisligi, Algisal Kalite Ekip Liderligi
ABSTRACT

Perceived quality is a critical factor of success for automotive industry. There are many studies related with
perceived quality for marketing research, customer psychology and consumer research. Perceived quality effects
brand quality in customer mind directly. There are many sub-headers in perceived quality studies which one of
them is geometric variation that effects visual quality. All vehicles and parts are designed by CAD, but products
show differences from digital environment. Unmanaged geometric variation means bad customer perception on
products.

In this study, geometric variation is defined as part of customer perception on products. The purpose of this
study is, “How geometric variation can be managed” and “Which design or manufacturing processes can be
optimized to get better results”. The focus point is managing a worse condition for a critical interface and
improve the condition to get better visual quality appearance_(VQA) results. In conclusion, this study is
targetting to improve VQA expectations for customers with managed geometric variation effects.

Keywords: Geometric variation, perceived quality, craftsmanship, visual quality, tolerance management
OZET

Algisal kalite, otomotiv endiistrisinde basarinin kritik bir faktoriidiir. Algisal kalite ile ilgili, market
aragtirmasi, miisteri psikolojisi ve tiiketici aragtirmasi amagli birgok ¢aligma yapilmistir. Algisal kalite, misteri
zihninde marka kalitesini dogrudan etkileyen bir unsurdur. Algisal kalite ¢aligmalari i¢erisinde birgok alt baslik
vardir. Bunlardan birisi de gorsel kaliteyi etkileyen geometrik degiskenliktir. Tiim araglar ve parcalar “Bilgisayar
Destekli Tasarim” ortaminda dizayn edildigi halde, fiziksel iiriinler dijital ortamdan farklilik gosterebilirler.
Yonetilemeyen geometrik degiskenlikler, ilgili iiriine ait kotii miisteri algist anlamina gelmektedir.

Bu calismada geometrik degiskenlik, irlinlerdeki miisteri algisinin bir unsuru olarak tanimlanmistir. Bu
caligmanin amaci, “Geometrik degiskenligin nasil yonetilebilecegi” ve “Degiskenligin daha az oldugu daha iyi
sonuglar alabilmek i¢in, hangi dizayn ya da iiretim proseslerinin optimize edilebilecegi” konularidir. Odak
noktasi, kritik bir ara kesit i¢in en kotii durumu yonetmek ve daha iyi gorsel kalite goriiniim sonucu elde etmek
icin o koti durumu gelistirmek, iyilestirmektir. Sonu¢ olarak bu c¢alisma, miisteriler i¢in gorsel kalite
beklentilerini, geometrik degigkenlik etkilerini yoneterek gelistirmeyi hedeflemektedir.

Anahtar kelimeler: Geometrik degiskenlik, algisal kalite, gorsel kalite, tolerans yonetimi
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OTOMOTIVDE ALGILANAN KALITE VE ETKIN MUHENDISLIK
KAVRAMLARI

Emel Unliikal ilhan

TOFAS Tiirk Otomobil Fabrikasi, BURSA
OZET

Otomotiv treticileri, araglarin kalite seviyesini artirmak i¢in birgok c¢alismalar yapmustir. Temel olarak,
aracin iiretim kalite seviyesini artirma, aracin test edilmesi ve kalite kontrol siireclerinden gegirilerek {iriin
kalitesini yilikseltme yontemleri kullanilmistir. Buna ilave olarak, araclarin teknik servis siireglerinde ve satig
sonrasinda miisteri memnuniyeti hedeflenmistir. Yeni yaklasim ise, aracin gergek kalite seviyesinden farkli olan
“algilanan kalite” kavramini glinlimiize getirmistir. Tasarim asamasinda hatalarin dnlenmesi ve miisterinin tercih
edecegi aracin tasarlanip iiretilmesi algilanan kalite ve zanaat ¢alismalarinin temelidir. Bu ¢aligmada, algilanan
kalite & etkin miihendislik kavraminin somut sekilde anlatilmasi ve otomotiv sektoriindeki calismalarda
kullanilabilmesi i¢in ortak bir terminoloji dnermesi yapilmaktadir.

Anahtar kelimeler: Algilanan kalite, ustalik, miisteri odakli tasarim, miithendislik, otomotiv
PERCEIVED QUALITY & CRAFTSMANSHIP AT AUTOMOTIVE
ABSTRACT

Automotive manufacturers are working to increases quality levels of their products. Mainly they have
worked on to increase production quality, using effective test methods to simulate road conditions and see actual
anomalies. Besides, showroom, sales conditions, service, maintain and reliability are other subjects that
automotive brands attack to increase customer satisfaction. Nowadays, «perceived quality & craftsmanship» are
getting more importance at globalized automotive world. Increase customer satisfaction, human centered design,
prevent anomalies at design and project phases, design and make project as «good crafted products» are main
targets of perceived quality & craftsmanship. In this paper, common terminology is proposed by the writer.

Keywords: Perceived quality, craftsmanship, customer focused design
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OTOMOTIV YAN SANAYi SEKTORUNDE VERiI ZARFLAMA
ANALIZi ILE KONYA iLINDE BiR UYGULAMA

Ali Sevin¢*, Tamer Eren**

*KOSGEB Kirikkale Midiirii, Kirikkale Universitesi, Sosyal Bilimler Enstitiisii, Isletme Anabilim Dal1 71451,
KIRIKKALE
**K irikkale Universitesi, Mithendislik Fakiiltesi, Endiistri Miihendisligi Bolimii, 71451, KIRIKKALE

OZET

Otomotiv sektorii iilke ekonomisinin gelismesinde Onemli bir payr vardir. Sektdriin biiyiimesi,
gelismesi iilke ekonomisinin biiylimesi ve gelismesi anlamina gelmektedir. Sektérde en etkin firmanin tespit
edilmesi ve digerlerinin buna gore degerlendirilmesi diger firmalar i¢in de yol gosterici olacaktir. Bu faaliyetin
yapilmasinda ise veri zarflama analizi uygun bir yontemdir.

Bu caligmada; Konya’da otomotiv yan sanayi sektoriinde iretim yapan firmalarin etkinlikleri veri zarflama
analizi yontemi ile degerlendirilmis, 60 Adet isletmeden bilgiler talep edilmis, 41 adet isletmeden verileri temin
edilebilmistir. Veriler Frontier analysis programi ile analiz edilmis, etkin olan firmalar ve etkin olmayan firmalar
tespit edilmis, etkin olamayan firmalarin etkin hale gelmeleri igin neler yapilmas: gerektigi ile ilgili dnerilerde
bulunulmustur.

Anahtar kelimeler: Veri zarflama analizi, otomotiv sektori, etkinlik

APPLICATION OF ANALYSIS OF KONYA AUTOMOTIVE INDUSTRY SECTOR WITH DATA
ENVELOPMENT ANALYSIS METHOD

ABSTRACT

The automotive sector has a significant effect in the development of country. The growth of the sector
means that is development of the country. Deciding of most efficient companies of the sector and evaluating
others that is accordingly, which will be guiding for other companies. In performing these activities data
envelopment analysis is an appropriate method.

This study evaluated the effectiveness of manufacturing companies of the automotive industry in Konya by data
envelopment analysis method. Information has been requesting from 70 firms, it could be obtained data from 50
enterprises. Data were analyzed by Frontier analysis program, which has been identified firms efficiency and
inefficiency companies; there have been suggestions about what should be done with the inefficiency firms are
to become effective.

Keywords: Data envelopment analysis, automotive sector, efficiency
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ARKADAN CEKIiSLi TICARI ARACLARDA KULLANILAN CIiFT
MAFSALLI KARDAN SAFTLARIN TASARIMI VE VALIDASYONU

Erdem Vatansever, Ozgiin Kiiciik

Hexagon Studio, KOCAELI

OZET

Makaleye konu olan bu ¢aligmada, arkadan g¢ekisli ticari araglarda kullanimi yaygin olan ¢ift mafsalli kardan
saftlarin tasarim kriterlerinin ne olmasi gerektigi, tasarlanan kardan saftin dogrulanmasinda kullanilan sanal
analiz yontemleri ve tasarlanan kardan saftin dogrulama testleri yer almaktadir.

Anahtar kelimeler: Kardan saft tasarimu, ¢ift mafsalli kardan saft, yorulma analizi

TWO-JOINT DRIVESHAFT DESIGN AND VALIDATION FOR REAR-WHEEL COMMERCIAL
VEHICLES

ABSTRACT

This study mentioned the design and design criterias of two joint driveshaft that commonly used at rear-
wheel drive commercial vehicles also the virtual analysis of designed driveshaft and validation tests.

Keywords: The design of driveshaft, two-joint driveshaft, fatigue analysis
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SINIRLI KAYMALI piFERANSiYELiN ARAC YOL TUTUSU
UZERINE ETKIiLERI

Muhammed Yiiksel, S.Caglar Baslamish

Hacettepe Universitesi, Mithendislik Fakiiltesi, Makine Miih. Bol.,, ANKARA
OZET

Tasit aktarim sisteminde genellikle basit yapilarindan otiirii konvansiyonel agik tipli diferansiyeller
kullanilmaktadir. Ucuz ve bakim gerektirmeyen yapilarindan dolayi ¢ok tercih edilirler. Bu ¢alismada sinirl
kaymali diferansiyel ile konvansiyonel agik tipli diferansiyelin belirli senaryolarda ara¢ yol tutusu {izerine
etkileri karsilagtirilmistir. iki tip diferansiyelin matematiksel modelleri olusturulmustur. Olusturulan tasit
modelleri motor, tork konvertorli, vites kutusu, transfer dagitim kutusu, diferansiyeller ve lastiklerden
olusmaktadir. Bu modellerin belirlenen senaryolar gergevesinde birebir karsilagtirmali olarak kosturulmasi
neticesinde sonuclar elde edilmistir. Arag¢ performansi ve yol tutusu {izerindeki etkileri degerlendirilmistir.
Bir¢ok senaryoda sinirli kaymali diferansiyelin konvansiyonel acik tipli diferansiyele gore {stiinliigii
goriilmiistiir. Arag hizi, arag kayma acisi, yalpa orani, yanal ivmeler, 6nden kopma gibi performans ¢iktilarinda
onemli iyilesmeler gozlemlenmistir.

Anahtar kelimeler: Acik tipli diferansiyel, sinirli kaymali diferansiyel, tasit yol tutusu
ON THE EFFECTS OF LIMITED SLIP DIFFERENTIAL ON VEHICLE HANDLING
ABSTRACT

Conventional open differentials are generally used in the vehicle powertrain due to their simple structure.
They are also preferred over more complex types due to their cheapness and ease of maintenance. In this study,
the performance of limited slip and conventional open differentials are compared during vehicle handling
scenarios. The mathematical models of the differential models have been obtained. Vehicle models include the
engine, the torque converter, the transmission, the transfer case, the differentials and the tires. The performances
of the differentials are compared with respect to both the vehicle longitudinal performance and handling. In most
of the cases, the limited slip differential is seen to outperform the open differential, especially regarding the final
vehicle speed in accelerating maneuvers, the vehicle body slip angle, yaw rate, lateral acceleration,
understeer/oversteer characteristics.

Keywords: Open differential, limited slip differential, vehicle handling
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DEVELOPMENT OF CRANKSHAFT CONCEPT DESIGN
METHODOLOGY FOR SIX CYLINDER ENGINES

Utku Cemal Unlii, Bulut Cuhadar, Volkan Yurdabak, Eyiip Can Kokan,
Mustafa Erdogan, Ferhat Kahraman, Nevzat Kara, Oguz Can Aksoy, Isa Ertiirk

Fev Tr Otomotiv ve Enerji Arastirma ve Miihendislik Ltd. Sti., ISTANBUL
ABSTRACT

Requirements for internal combustion engines increase progressively due to stricter regulations and strong
competition in the automotive market. Increasing emission reduction and lowering fuel consumption without
compromising from high performance, durability and driving comfort are the main demands for modern engine
development. These demands become even more challenging due to cost, time and technologic restrictions.
Hence, each engine has an optimum trade-off between demands and restrictions. The aim of this study is to
introduce a combinatorial concept design methodology which facilitates the fulfilment of the contemporary
crankshaft requirements such as durability, lightweight and low friction. In the scope of this research,
estimations and strategies are developed to shorten the concept design phase of crankshafts by means of an
automated —and therefore faster- assessment of the influence of preselected parameters on design. Furthermore,
design studies are performed to develop a standardized methodology and a convenient guideline for engineers.
Finally, a new commercial software package including this methodology is developed for end users, with which
optimum crankshaft geometry can be obtained for the given input parameters.

Keywords: Concept crankshaft design, finite element method/fem, optimization, design of experiment (doe),
virtual engine

6 SILINDIRLI MOTORLAR iCiN KRANK MiLi KONSEPT TASARIM METODOLOJiSI
GELISTIRILMESI

OZET

Otomotiv sektoriinde igten yanmali motorlar igin gereksinimler kati regiilasyonlar ve artan rekabet sebebiyle
her gecen giin artmaktadir. Emisyonlarin ve yakit tiiketiminin azaltilmasinin yani sira yiiksek performans,
dayanim ve siirlis konforu modern motor gelistirilmesinden beklenen temel taleplerdir. Bu taleplerin
karsilanmast maliyet, zaman ve teknolojik kisitlamalar nedeniyle gittikce daha zor hale gelmektedir. Bundan
dolay1 her bir motor pargasinin talep ve sinirlamalari arasinda optimum bir degis-tokus dengesi vardir. Motorun
performansini ve danayimini etkileyen en temel pargalarindan birisi de krank milidir. Bu ¢alismanin amaci,
krank mili i¢in dayanim, hafiflik ve diisiik siirtiinme gibi gereksinimlerinin karsilanmasini saglayacak tiimlesik
konsept tasarim metodolojisinin gelistirilmesidir. Calisma kapsamindaki tahmin ve stratejiler, dnceden segilmis
tasarim parametrelerin etkilerinin degerlendirilmesi sayesinde, daha hizli1 ve otomatik olarak krank mili konsept
tasarim fazimi kisaltmak igin gelistirilmistir. Buna ek olarak, tasarim caligmalar1 standart bir metodoloji ve
mithendisler i¢in uygun bir klavuz gelistirmek i¢in yapilmistir. Son olarak, bu metodolojiyi kapsayan ve verilen
giris parametreleri sonucunda optimum krank mili geometrisini elde edebilen yeni bir yazilim paketi de son
kullanicilar igin gelistirilmistir.

Anahtar kelimeler: Konsept krank mili tasarimi, sonlu elemanlar metodu/sem, optimizasyon, deney tasarimi
(doe), virtual engine
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MODEL BASED HYBRID POWERTRAIN DESIGN AND TESTING

Ismail Bayezit*,**, Fatih Furkan ince*, Ertugrul Baris Ondes*

*ITU Aerospace and Aeronautics Faculty, STANBUL
**FEV TR Automotive and Energy Research and Engineering, ISTANBUL

ABSTRACT

In this paper, the brand new Hybrid Automated Manual Transmission (6H-AMT) system is simulated
and tested using model based software design approaches. Our physical model includes the real functional
software for the Transmission Control Unit while testing 6H-AMT within different driving scenarios. 6H-AMT
transmission unit is designed by FEV GmbH, which is a compact and smart package for hybrid electrical
vehicles providing fully and partially electrical driving and torque support.

Keywords: Hybrid electric vehicle, powertrain systems, model based design, simulink/simdriveline, stateflow,
hybrid automated manual transmission
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ONDEN CEKISLIi BIR ARACIN NVH FAKTORU GOZONUNE
ALINARAK GUC AKTARMA ORGANLARININ TASARIM
IYILESTIRMESININ YAPILMASI

Kemal Giindogan

Ford OTOSAN - Sancaktepe AR-GE Merkezi, ISTANBUL
OZET

Bu ¢alismada 6nden ¢ekisli bir aracin NVH faktorii gozoniine alinarak giic aktarma organlarinin tasarim
iyilestirmeleri yapilmistir. Giinlimiizde o6zellikle hafif binek araclarda NVH degiskenleri tasarim asamasinda
miisteri taleplerine bagli olarak tasarimin kaliteli olmasi ve konforlu arag tasarlanabilmesi a¢isindan biiyiik dnem
arz etmektedir. Diger bir yonden NVH hafif binek araclarin tasarimi i¢in belirlenen sinir kosullarini ve yakit
ekonomisini biiyiik dlciide etkilemektedir. Ozellikle bir aracin giic aktarma organlar1 bu konuda ¢ok biiyiik bir
etkiye sahiptir. Bu problemlerin ¢éziimii giinimiizde Tasarim miihendisinin en ¢ok ugrasi alanlarindan biri
haline gelmektedir. Ozellikle gii¢ aktarma organlarinin tasarim ve iyilestirme safhasinda NVH konusunda
soniimleyici eleman asma, malzeme soniimleme, dengeleme, direngenligini ayarlama ve yapinin kiitlesine kadar
birgok etkileyici faktor bulunmaktadir. Cogu zaman, oOnden ¢ekisli araglarda biitiiniiyle giic aktarim
elemanlarinin NVH agisindan biiyiik bir 6neme sahip oldugu tekerlek akslarinin, i¢ten yanmali motor, sanziman
ve sasi ile bir baglantis1 bulunmaktadir. Bu makalede dnemli bir gii¢ aktarim organi olan tekerlek akslarinin
tasarim parametrelerinin NVH tarafindaki etkilerini gozoniinde bulundurarak ve daha Once yapilan test
sonuglarryla elde edilen hedef frekans degerleri ile karsilastirarak iyilestirme ¢aligmasi bulunmaktadir. Ozellikle
akslarin alt parga elemanlarinin tanimlanarak, saft caplarinin optimizasyonu yapilmis ve baglanti tipleri
belirlenmistir. Bu ¢alismalarin sonlu elemanlar ¢oziimii MSC NASTRAN yazilimindan faydalanilarak
gergeklestirilmis olup yapinin direngenligi, egilme modlari, birim uzama enerjisi, mod sekli ¢ikarilmis ve
frekans tepki fonksiyon analizleri ile dogrulanarak analizleri gerceklestirilmistir. Birgok farkli tasarimin
bulundugu bu ¢alismada, miisteri ihtiyacina binaen belirlenen kriterlerle elde edilen degerler iyi bir dogrulama
yapilarak istenen hedef degerleri saglamis olup, sonugta ihtiyact Kkarsilayabilen iyi bir tasarim
gergeklestirilmistir.

OPTIMIZATION OF A FRONT WHEEL DRIVE PASSENGER CAR HALFSHAFTS
SUBJECTED TO NVH TARGET

ABSTRACT

This paper is concerned with Optimization of a front wheel drive passenger car halfshafts subjected to NVH
targets. Today, NVH characteristics have become mostly important design parameter as a customer’s
expectations for NVH refinement in a way of quality and comfortable vehicles. Otherwise, this issue contradicts
the constraints for lightweight vehicle designs and the need for a powertrain with increased fuel efficiency.
Especially, the driveline of a vehicle can be a substantial cause of NVH issues. Deciding how to solve these
issues is one of the most important challenges for the vehicle NVH engineer. There are some specific methods
for improving NVH such as the use of tuned mass dampers, absorbing materials, balancing, modifying stiffness
and mass of structure especially in driveline design. Mostly, on FWD vehicles, halfshaft is a component has a
connection with the Internal Combustion Engines, transmission and chassis which makes it an important factor
in overall powertrain NVVH. In this paper, halfshaft design parameters are optimized in NVH side via use of CAE
tools comparing with the target obtaining from test results. Mainly, subcomponents of the halfshaft are
introduced. And then NVH related subcomponents and their design variables such as shaft diameter, joint type,
etc. are defined. In the following titles selection and optimization of these variables with respect to NVH
parameters such as stiffness, 1st bending frequency, plunging force is performed with steady state analysis
comparing with related target and correlated with frequency response function analysis.
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Furthermore, the halfshafts under the related constraints and frequency ranges is solved using MSC
NASTRAN finite element software. And it is also verified with Frequency Response Function Analysis. In the
experimental side of past study, bending test had been performed and NVH target values had been optimized to
obtain deformation behavior of halfshaft bending. Numerical and experimental results of the analyses are
compared for the different type of halfshafts. A good agreement is found for the most quality work on the related
NVH issues.

Keywords: Halfshaft, cae, nvh, optimization, shaft stiffness, shaft frequency
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ENTEGRE BIR DIiSLI CARK TASARIM METODOLOJISININ
GELISTIRILMESI

Tufan Giirkan Yilmaz, Emin Giillii, Fatih Karpat

Uludag Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Bliimii, BURSA
OZET

Endiistride tasarim stireglerinin kisaltilmasi giderek 6énemli hale gelmektedir. Bu sebeple Bilgisayar Destekli
Matematik Modelleme ve tasarim araglarinin etkin bir sekilde kullanilmasi gerekmektedir. Bu calismada, diiz
disli carklarin bilgisayar destekli tasarim metodolojisi iizerinde durulmustur ve yeni bir metodoloji
uygulanmistir. Oncelikle disli ¢arkin matematik denklemleri koordinat doniisiimii, diferansiyel geometri ve disli
cark ana kanunu kullanilarak tiiretilmistir. Daha sonra disli ¢arkin bir digini olusturan noktalarin koordinatlari
MATLAB programinda yazilan bir program yardimiyla bir dosyaya yazdirilmistir. Bu dosya daha sonra CATIA
programinda okutulup ilgili islemler yapilarak 3D tasarim tamamlamistir. Diiz disli ¢arklarin tiim parametreleri
tasarim girdisi olarak kullanilabilmektedir. Kisa siirede ¢ok sayida farkli sayida parametreye sahip tasarimlar
olusturulmasina imkan saglanabilmektedir.

Anahtar kelimeler: Matematik programlama, bilgisayar destekli tasarim, disli gark
DEVELOPMENT OF AN INTEGRATED GEAR DESIGN METHODOLOGY
ABSTRACT

Reducing design time is getting more important in industry. For this reason It is required to use Computer
Aided Mathematical Modelling and Design tools effectively. In this study, It is focused on computer aided
design methodology of asymmetric-symmetric spur gear and implemented a new method. Firstly, Mathematical
equations of spur gear are derived via coordinate transformation, differential geometry and gearing theory. Then
It is written coordinates teeth points of spur gear in a document which has .asc extension via MATLAB program.
Generated document is read in CATIA program and 3D design is fulfilled. All design parameters of gear are
controlled in program. Constituting of numerous design with different parameters are provided.

Keywords: Mathematical programming, computer aided design, gear
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CLUTCH SYSTEM TOLERANCE STACK UP ANALYSIS WITH
COMPARATIVE CASE STUDIES

Burcu Guleryuz, Akcan Akay, Burak Cinar

Ford OTOSAN, Product Development, Powertrain Applications Engineering, ISTANBUL

ABSTRACT

The profitability of tolerance management has been extensively investigated for product design, assembly
productivity and quality aspects in the automotive sector. In this paper, the importance of the tolerance
management and the most preferred tolerance stack up analysis methodologies are studied. The impacts of the
tolerances on the clutch systems are presented based on case studies by using Linear Stack up Method, Root Sum
Square (RSS) Tolerance Stack up Method and Monte Carlo Method. Linear Stack up, RSS Statistical Method
and Monte Carlo Simulation are applied for the functional distances which is the measurement of clutch release
bearing. Also, Monte Carlo Simulation Model is used to investigate the alignment between input shaft and
crankshaft which is shown a complex system tolerance stack up. The aim of the study is to select the best
tolerance analysis method regarding the requested goal, and to find the best options for critical tolerances
affected by design specifications, manufacturing, assembly process time, cost and quality.

Keywords: Tolerance analysis, clutch system, tolerance stack-up
DEBRIiYAJ SISTEMLERI iCiN TOLERANS ANALIZi
OZET

Otomotiv sektoriinde tolerans yonetiminin ekonomik etkisi; tiriin tasarimi, montaj siirecini iyilestirme ve
tirtin kalitesi ile ilgili olarak uzun siiredir arastirilmaktadir. Bu c¢alismada, tolerans anlizinin dnemi ve en ¢ok
tercih edilen tolerans analiz yontemleri sunulmustur. Debriyaj sistemleri iizerindeki toleranslarin etkisi Linear
Tolerans Analizi, RSS Istatistiksel Tolerans Analizi ve Monte Carlo Simulasyon yontemleri kullanilarak
aciklanmistir. Debriyaj ayirma rulmaninin ¢aligma alani i¢in gerekli olan 6l¢ii hem Linear Tolerans Analizi, RSS
Istatistiksel Tolerans Analizi ve Monte Carlo Simulasyon ile incelenmistir. Ayrica karmasik tolerance
birikmesinin durumunu gdstermek i¢in, krank mili ve sanziman priz direk mili arasindaki radyal eksen kagiklig1
Monte Carlo Simulasyon Analizi ile ¢dziimlenmistir. Bu c¢aligmadaki ama¢ en iyi tolerans metodunu
belirleyebilmek ve en iyi toleranslari; tasarim sartlari, iiretim, montaj siiresi, kalite ve maliyet sinirlart
gercevesinde tanimlamaktir.

Anahtar kelimeler: Tolerans analizi, debriyaj sistemleri, tolerans birikmesi
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SOGUK HAVA SARTLARINDA MOTORUN TUKETTIiGI HAVANIN
SICAKLIGININ ELEKTRIKLI ISITICI iLE ARTTIRILMASININ
MOTOR PERFORMANSINA VE EGZOZ EMISYONLARINA ETKISI

Ahmet Umit Tepe*, Selami Saglroglu**

“Kastamonu Universitesi, Abana Sabahat Mesut Y1lmaz MYO, Makine ve Metal Teknolojileri B6l.,
KASTAMONU
Karabiik Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Bol., KARABUK

OZET

Bu calismada; soguk hava sartlarinda motor tarafindan emilen havanin sicakliginin yiikseltilmesinin motor
performanst ve egzoz emisyonuna olan etkisi arastirilmigtir. Motor performans parametreleri olarak efektif
verim, Ozgiil yakit sarfiyati, hava fazlalik katsayisi, volumetrik verim, egzoz emisyonlar1 olarak da CO ve HC
emisyonlart incelenmistir. Deneylerde 2,3 kW benzinli jenerator kullanilmistir. Deneyler agik havada -5 °C’de
gergeklestirilmigtir. Motorun tiikettigi hava, elektrikli sitict ile 10 °C, 25 °C, 40 °C, 55 °C ve 70 °C’ye
¢ikarilmig ve jeneratorde tiretilen elektrik enerjisi 0.5 kW, 1.0 kW, 1.5 kW, 2.0 kW kapasiteli halojen lambalarda
tiiketilerek 4 farkli yiik altinda testler gergeklestirilmistir. Testlerin sonucunda efektif verim tim yiiklerde 25
°C’ye kadar diiserken, 25 °C’den 70 °C’ye kadar tekrar iyilestigi goriilmiistiir. En yiiksek verim 70 °C’de elde
edilmistir. Ozgiil yakit sarfiyat: tiim yiiklerde 25 °C’ye kadar artarken, 25 °C’den 70 °C’ye kadar azalmistir. En
diisiik 6zgiil yakit sarfiyati 70 °C’de elde edilmistir. CO emisyonu 0.5 kW ile 1.0 kW yiiklerde sicakligin
artmastyla diismiistiir. 1.5 kW ve 2.0 kW yiiklerde en diisik CO emisyonu seviyesinin 55 °C’de oldugu
belirlenmistir. HC emisyonu tiim yiiklerde sicaklik yiikseldik¢e diismiistiir. En diigsiik HC emisyonu sevisinin
70°C’de oldugu belirlenmistir. Sicakliginin yiikselmesi hava fazlalik katsayisinin diigmesine neden olmustur.
Volumetik verim tiim yiiklerde en yiiksek -5 °C sicakliktayken, sicakligin yiikselmesiyle diistiigii belirlenmistir.

Anahtar kelimeler: icten yanmali motorlar, 6n 1sitma, egzoz emisyonlari

EFFECT OF THE INCREASING INLET AIR TEMPERATURE ON THE ENGINE PERFORMANS
AND EXHAUST EMMISSIONS USING ELECTRICAL HEATER AT THE COLD WHETHER
CONDITION

ABSTRACT

In this study, we were studied to improve the engine characteristic at the cold whether condition by
increasing the inlet air temperature. Effective efficiency, specific fuel consumption, CO and HC emissions,
excess air ratio and volumetric efficiency were investigated. 2.3 kW gasoline generator was used in the
experiments. Tests were conducted at -5 °C. The inlet air temperature was increased to 10 °C, 25 °C, 40 °C, 55
°C, 70 °C by an electrical heater. Electrical energy which produced by the generator was consumed with 4
electrical lamp which has the capacity of 500 W. The generator tested at the electrical loads of 0.5 kW, 1.0 kW
1.5 kW, 2.0 kW. The results showed that; the highest effective efficiency was achieved at 70 °C. The lowest
specific fuel consumption was achieved at 70 °C. At the electrical load of 0,5 kW and 1,0 kW, CO emission
decreased when temperature was increased. As the electrical load rised to 1,5 kW and 2,0 kW, CO emission
decreased from -5 °C to 55 °C, than it increased when the temperature reached 70 °C. By increasing the inlet air
temperature, HC emissions, excess air ratio and volumetric efficiency decreased.

Keywords: Internal combustion engine, preheating, exhaust emissions
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BUJi ATESLEMELI BiR MOTORDA 3/4 KELEBEK ACIKLIGINDA
MOTOR PERFORMANS VE EMISYON PARAMETRELERININ
DENEYSEL VE 1-B SAYISAL ANALIZ iLE iINCELEMESI

Ahmet Alper Yontar, Yahya Dogu

Kirikkale Universitesi, Mithendislik Fakiiltesi, Makine Miihendisligi Boliimii, KIRIKKALE
OZET

Bu ¢alismada, buji ateslemeli bir motorda 3/4 kismi kelebek agikliginda motor performans parametreleri ve
egzoz emisyonlarinin devir sayisina gore degisimi deneysel ve sayisal olarak incelenmistir. Motor testleri,
analizleri ve katalog degerleri genel olarak tam yiik sartlarina gore verilmektedir. Ancak bir tagit motoru dmri
boyunca tam yiikte olduk¢a az ¢alismaktadir. Tasit motorlart 6zellikle kismi gaz kolu kelebegi agikliklarinda
calismaktadir. Motor performansi ve emisyon degerleri, gaz kolu kelebegindeki agiklik degisimlerinin kuvvetli
fonksiyonudur. Bu sebeple, bu calismada ¢ok karsilagilan bir durum olarak temsili 3/4 kelebek agikligi
incelenmistir.

Calismada, Honda L13A4 motoru kullanilmistir. Motor test diizeneginde motor performans parametreleri ve
egzoz emisyonlar1 Sl¢lilmistiir. Ayrica, komple motor test diizeneginin ve motorun 1-B sayisal analiz modeli
Ricardo-Wave programinda olusturulmustur. Devir sayist 1500d/dk ile 4000d/dk arasinda 500d/dk artiglarla
degistirilerek toplam alt1 farkli devir sayisi i¢in testler yapilmis ve model sonuclar1 elde edilmistir. Deneysel ve
model sonuglart birbiri ile ortiismektedir. Kismi kelebek agikliginin devir sayisina gore motor performanst ve
emisyon tizerindeki etkileri ortaya konulmustur.

Anahtar kelimeler: Buji ateslemeli motor, Kismi yiik, Kismi gaz kolu kelebegi agikligi, Motor performansi,
Tork, Glig, Emisyon, Motor testi, 1-B motor modelleme.

EXPERIMENTAL AND 1-D NUMERICAL ANALYSIS INVESTIGATION OF PERFORMANCE AND
EMISSIONS OF A SPARK IGNITION ENGINE RUNNING AT 3/4 PARTIAL THROTTLE OPENING

ABSTRACT

In this study, performance and exhaust emissions of a spark ignition engine running at 3/4 partial throttle
opening has been experimentally and numerically investigated with respect to engine speed. Engine tests,
analyses and catalog values are generally given based on full load conditions. However, a vehicle engine rarely
runs at full load during its life. Vehicle engines especially run in partial throttle butterfly openings. Engine
performance and emissions are a strong function of the change in the throttle openings. Therefore, in this study, a
frequently encountered situation of representative 3/4 throttle opening has been examined.

In this study, Honda L13A4 motor is investigated. In the engine test setup, engine performance parameters
and exhaust emissions are measured. In addition, the complete motor and engine test rig were modeled by using
a 1-D numerical analysis program, which is Ricardo-Wave. Engine tests and model results are obtained for a
total of six different engine speeds ranging from 1500rpm to 4000rpm with an increment of 500rpm.
Experimental and model results are consistent with each other. Effects of partial throttle opening on the engine
performance and emissions as a function of engine speed have been revealed and evaluated.

Keywords: Spark ignition engine, partial load, partial throttle opening, engine performance, torque, power,
emissions, engine test, 1-D engine modeling.
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PARALEL HIBRIiT BiR ARAC iCiN ESDEGER ENERJI
MINIMIZASYONU YONTEMI ILE YAKIT TUKETIiMi
OPTIMIZASYONU

Ali Amini*, E. Teoman Onder*, S. Caglar Baslamish*, Kerem Kopriibasi**,
Selim Solmaz***

*Hacettepe Universitesi, Miihendislik Fakiiltesi, Makine Miih. Bol.,, ANKARA
**Ford Otosan AS, Sancaktepe, ISTANBUL
***Gediz Universitesi, Miihendislik Fakiiltesi, Makine Miih. Bol., IZMIR

OZET

Giintimiizde, gerek fosil yakitlarin azalmakta olmasi gerekse bu yakitlarin emisyon degerlerinin yiiksek
olmasi ara¢ teknolojilerini farkli enerji kaynaklarma yoneltmistir. Bu kapsamda ele alinan elektrikli araglar
batarya kapasitesi kisitindan istenen gelismislik diizeyinde olmadig1 gibi altyapi da heniiz yayginlasmamistir. Bu
nedenle, elektrik motoru ile icten yanmali motoru (IYM) kullammda birlestiren hibrit ara¢ teknolojileri
onemlidir. Bu teknolojilerde IYM’nin verimli kullanim ile yakit tiiketimi azaltilirken batarya da belli bir
seviyede dolu kalmaktadir. Dolayisiyla, elektrik motoru ve IYM’nin hangi durumlarda ne kadar calisacag
yonetilmelidir. Bu, temelde bir optimizasyonn problemidir ve pek ¢ok kontrol yontemi literatiirde dnerilmistir.
Bu calismada, literatiirde etkinligi en ¢cok vurgulanan Esdeger Enerji Minimizasyonu Yontemi (EEMY) ele
alimmigtir. Bu yontem, elektrik enerjisini termal enerjisiye denklestirme yaklagimini igerir ve temel prensibi,
toplam yakit tiiketimi fonksiyonunun minimize edilmesidir. Bu ¢alismada, EEMY algoritmasi olusturulmus ve
Algoritma hibrit modellenmis bir araca simlasyon ortaminda uygulanmis, aracin EEMY sayesinde dogru hibrit
kullanimi sayesinde toplam yakit tiiketimini diislirdiigii gosterilmistir.

Anahtar kelimeler: Hibrit araglar, yakit tiikketimi minimizasyonu, Esdeger Enerji Minimizasyonu Yontemi
(EEMY)

PARALLEL HYBRID VEHICLE FUEL CONSUMPTION OPTIMIZATION BY EQUIVALENT
CONSUMPTION MINIMIZATION STRATEGY

ABSTRACT

Vehicle powertrain technology is more and more biased towards the utilization of alternative energy sources
because of the decrease of fossil fuel resources on the one hand and the high emission levels of the latter. The
lack of maturity in the battery technology and the scarcity of charging stations make the hybrid vehicle
technology that couples the electric motor and internal combustion engine (ICE) an important contender against
the fully electric technology. The hybrid vehicle technology enables to reduce fuel consumption through efficient
usage of the ICE on the one hand and to keep the battery state of charge in a desired level where
charging/discharging is efficient on the other. Thus, the energy management of the electrical motor and ICE
should be carefully studied. This is basically an optimization problem. Many control methods have been
suggested for this purpose in the literature. In this study, the Equivalent Consumption Minimization Strategy
(ECMS), whose effectiveness is greatly emphasized in the literature, has been considered. This method proposes
an approach that makes use of a thermal energy equivalent of the electric energy. In this paper, An ECMS
algorithm is built up and integrated in the operation of a hybrid vehicle model in the simulation. It is shown that
the total fuel consumption is grealty reduced with the hybrid powertrain when compared to the ICE powertrain.

Keywords: Hybrid vehicles, fuel consumption optimization, Equivalent Consumption Minimization Strategy
(ECMS)
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DENEYSEL TASARIM YONTEMLERININ iCTEN YANMALI MOTOR
DENEYLERINDE KULLANIMI

Hiiseyin Emre Dogan’, Abdurrahman Demirci’, Omer Cihan”, A. Selim Parlakyigit**

“Istanbul Teknik Universitesi, Makine Fakiiltesi, Makine Miih. Bél., ISTANBUL
Medeniyet Universitesi, Miihendislik ve Doga Bilimleri, Makine Miih. Bél., ISTANBUL
OZET

Icten yanmali motorlarin (I'YM) icat edilmesinin iizerinden yaklasik 150 yil gecti. 1955 yilinda egzoz
gazlarmin hava kirliligine sebep oldugunun anlasilmasinin ardindan, motorlar iizerinde egzoz emisyonlarini
diisiirmeye yonelik ¢aligmalar basladi. Ayrica 1970'li yillarda ortaya g¢ikan petrol krizinin bir sonucu olarak,
diisiik yakit tiiketimine sahip motorlarin iiretilmesi giindeme geldi. iYM'ler karbondioksit (CO,) gazinin
tiretiminde biiyiik bir paya sahiptir. CO, iiretimi tamamen tiikketilen yakit miktarina baglidir. Benzin motorlarimin
ozgiil yakit tiiketiminin genellikle dizel motorlardan fazla olmasi sebebiyle, CO, emisyon degerlerini saglamakta
giicliikler yasanmaktadir. Dolayisiyla [YM' lerde yakit tiiketiminin azaltilmasi ve egzoz emisyonlarinin
iyilestirilmesi {izerine teorik ve deneysel bircok caligma yapilmaktadir. Deneysel calismalarda fazla sayida
bagimsiz degisken bulunmaktadir. Ornegin atesleme avansi, hava fazlalik katsayisi, gaz kelebegi konumu, yakit
miktari, vb. Fazla sayida degisken ile ¢alisirken bir deneysel tasarim yontemi kullanilmasi; zaman ve maliyet
tasarrufu saglamaktadir. Bu deneysel calismada motor iizerinde yakit tiikketimine etki eden parametreler
incelenerek deneysel yontemlere bir giris yapilmistir. Faktoriyel tasarim yontemi kullanilarak motor devir sayist,
motor yiikii ve sogutma suyunun motora giris sicakligmin yakit tiiketimi {izerine etkisi incelenmistir. Yapilan
¢aligmalar sonucunda motor yiikii ve devir sayisinin yakit tiiketimini 6nemli dlglide etkiledigi, motor sogutma
suyunun ise yakit tiiketimi lizerinde etkisi olmakla beraber diger faktorler kadar 6nemsenecek bir etkiye sahip
olmadig1 goriilmiistiir. Ayrica ayni sonucun deney sayisi diisiiriilerek de elde edilebilecegi goriilmiistiir.

Anahtar kelimeler: Deneysel yontemler, faktoriyel tasarim, deneysel tasarim
USE OF EXPERIMENTAL DESIGN METHOD IN INTERNAL COMBUSTION ENGINE

ABSTRACT

Internal combustion engines (ICE) were invented about 150 years ago. In 1955, after the realization of
that exhaust gases contribute to air pollution, scientists have began research to reduce exhaust emissions on the
engines. In addition, as a result of the oil crisis in the 1970s, production of engines having low fuel consumption
became significant. ICE have a large share of the production of carbon dioxide (CO,) gas. Production of CO,
depends entirely on the amount of fuel consumed. Generally, gasoline engines have more specific fuel
consumption than diesel engines. Therefore, CO, emissions are an important problem for gasoline engines.
Therefore, theoretical and experimental studies on ICE have been done on improving the reduction of fuel
consumption and exhaust emissions. There are many independent variables in experimental studies. For
example, ignition advance, excess air factor, throttles position, fuel quantity, etc. In case of many variables,
using experimental design method provides cost and time savings. In this experimental study investigated
parameters affecting on fuel consumption with using an experimental design methods. Engine speed, engine load
and the coolant inlet temperature effect on fuel consumption were analyzed using factorial design method.
Results of studies on engine load and speed significantly affect fuel consumption but the engine coolant has been
shown to have no effect on fuel consumption as well as other factors. The same result can be obtained by
reducing the number of experiments.

Keywords: Experiment methods, factorial design, experimental design
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ARAC AGIRLIGI AZALTIMININ ARAC CO, EMISYONU UZERINDE
ETKILERI

Ilyas Kacar , ismail Durgun**, Fahrettin Oztiirk

*Mekatronik Miihendisligi, Nigde Universitesi, NIGDE
**Tofas Ar-Ge Merkezi, BURSA
***Makina Miihendisligi, Petroleum Institute, Abu Dabi, BAE

OZET

Son yillarda kiiresel 1sinmaya karst ilgi artmaktadir. Dogal ve insan kaynakli etkilerin yaninda kentlesme,
sanayilesme, fosil yakit tiiketimi, ormansizlasma ve diger insan etkinlikleri kiiresel 1sinmaya neden
olmaktadirlar. Enerji iiretimi ve endiistriyel faaliyetlerin yani sira tasimacilik sektorii de atmosfere salinan
karbondioksit gazinin 6nemli kaynaklarindan birisidir. Bu makalede, binek tipi araglarin agirhigmin CO,
emisyonuna etkisi iizerine odaklanilmustir.

Anahtar kelimeler: Agirlik azaltma, CO, emisyonu, ulagim, yakit tiiketimi
THE EFFECTS OF VEHICLE WEIGHT REDUCTION ON TRANSPORTATION CO, EMISSION
ABSTRACT
Global warming has received increased attention during the recent years. The contributors to global warming
are a combination of natural processes and anthropogenic sources, including urbanization, industrialization,
fossil fuel consumption, deforestation, and other human activities. In addition to power production and industrial
operations, transportation is also a significant source of carbon dioxide input to the atmosphere. The focus of this

paper is the impact of passenger vehicle weight upon carbon dioxide emissions.

Keywords: Weight reduction, CO, emission, greenhouse gas, transportation, fuel consumption
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CIFT YAKITLI ICTEN YANMALI MOTORLARDA YAKIT KARISIM
ORANLARININ PERFORMANSA VE EMiISYONLARA ETKIiSi

Muhammet Aydin, Cem Sorusbay

Istanbul Teknik Universitesi, Makine Fakiiltesi, Motorlar ve Tasitlar Laboratuvari, ISTANBUL
OZET

Emisyon standartlarint saglayabilmek icin, motor performansindan 6diin vermeden, yanma sonucu agiga
¢ikan kirletici emisyonlart azaltmak, son dénemlerin 6nemli arastirma konularindan biri olmustur. Bu amagla
kullanilan EGR uygulamalarinin ve egzoz sistemindeki emisyon azaltma sistemlerinin sagladigi faydalarin
yaninda ek maliyetler ile performans ve yakit ekonomisi bakimindan sakincalar1 da bulunmaktadir. Bu nedenle
son donemde HCCI, PCCI, RCCI vb. yeni motor kavramlarinin uygulanmasi 6nem kazanmistir.

Bu ¢alismada, oncelikle bir dizel motorunun performans ve egzoz emisyon degerleri ¢cok-boyutlu sayisal
model yaklagimi ile elde edilerek deneysel verilerle dogrulanmistir. Sonrasinda ise referans motorun verileri ¢ift-
yakit uygulamasindan saglanan sonuglarla kargilagtirilmistir. Yakitin toplam enerji igerigi ayni kalacak sekilde
%90’a kadar dogal kullanim1 artirilmistir. On-karisimli dogal gaz/hava karisimimin sikistirildiktan sonra icerisine
puskiirtiilen dizel yakit1 ile tutugmasinin saglandigi uygulamada farkli dogal gaz — dizel yakiti oranlarinin motor
performansi, 6zgiil yakit tilketimi, NO, ve PM emisyonlarina etkisi irdelenmistir.

Anahtar kelimeler: Cift yakitli motor, emisyonlar, dogal gaz, sayisal akigkanlar dinamigi

THE EFFECT OF SUPPLEMENT RATIO ON PERFORMANCE AND EMISSIONS
OF A DUAL-FUEL ENGINE

ABSTRACT

Meeting the emission standards while maintaining the required engine performance and reducing the
pollutant emissions by internal combustion engine has recently been one of the major concerns. The EGR
applications and after-treatment systems enable reductions in emissions but bring extra cost as well as some
reduction in fuel economy. Therefore new concepts such as HCCI, PCCI, RCCI etc. have been developed.

In this study, initially the performance and emissions of a diesel engine have been obtained by a multi-
dimensional numerical simulation and verified by experimental data. The reference engine results are then
compared with the dual-fuel engine simulation results using natural gas substitution of various ratios up to 90%,
keeping the total energy of the fuel induced constant. Effect of diesel fuel substitution by natural gas on engine
performance, specific fuel consumption and emissions of NO, and PM are evaluated.

Keywords: Dual fuel engine, emissions, natural gas, cfd
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YARIM AKSLARIN RiJIiTLIK VE KRITiK HIZ HEDEFLERINE GORE
OPTIMIiZASYONU

Ahmet Kacar’, Sibel Kaya™

“AVL Arastirma ve Gelistirme, [ISTANBUL
Ford Otosan Ar-Ge Merkezi, ISTANBUL

OZET

Bu c¢alisma dahilinde 6nden ¢ekisli araglarda kullanilan yarim aks parcalarinin, aracin toplam giiriiltii-
titresim-sertlik (NVH) performansini etkileyen rijitlik ve kritik hiz limitleri goz oniine alinarak baglant: saft ¢ap1
optimize edilmistir. Optimizasyon islemini en etkin bicimde gerceklestirmek i¢in dncelikle yarim akslarin ilgili
degerleri etkileyen tasarim parametereleri bulunmustur. Sonrasinda daha oOnce {iretilmis, arag¢ NVH
performansini etkileyen degerleri 6l¢iilmiis yarim akslarin yeni tasarim ile ortak olan bélgelerindeki rijitlik ve
kritik hiz degerleri saptanmistir. Saptanan degerler yeni tasarimda degisen ve degerleri hesaplanmis bdlgeler
kombine edilip yeni yarim aksa ait toplam degerler bulunmustur. Daha sonra degisen bolgelerdeki parametereler
iterasyonlar ile hedef rijitlik ve kritik hiz degerlerini saglayacak sekilde optimize edilmistir. Sonug olarak uygun
yarim akslar, CAE NVH analizlerinden daha basit bir yontemle ve ¢ok daha kisa siirede tasarlanabilmistir.

Anahtar kelimeler: Yarim aks, saft, rijitlik, kritik hiz, NVH

OPTIMIZATION OF HALFSHAFTS WITH RESPECT TO STIFFNESS AND CRITICAL SPEED
TARGETS

ABSTRACT

This study covers optimization of halfshafts stiffness and bending frequency, which are very effective on
vehicle NVH performance. The optimization process is optimized firstly via formulating halfshaft design
parameters which are effective on stiffness and bending frequency. Then previous produced halfshafts with
measured NVH affecting parameters are analyzed to find out stiffness and critical frequency values at sections
where the design will not change also for the new design. These values are combined with the calculated values
at sections specific to new design. Different sections are added, resulting total stiffness and critical speeds for the
new halfshafts. The new section parameters are iterated further to align with given NVH targets. In conclusion,
halfshafts are designed simpler method than CAE NVH analysis in a short time.

Keywords: Halfshaft, shaft, stiffness, critical speed, bending frequency, NVH

151



152

OTEKON 2016
8. Otomotiv Teknolojileri Kongresi
23 - 24 Mayis 2016, BURSA

UNDERHOOD OPTIMIZATION OF A HEAVY
COMMERCIAL VEHICLE

Bekir Aydin, Deniz Boyaci, Mutlu Simsek

Ford Otosan, Ford Otosan R&D Center, ISTANBUL
ABSTRACT

A numerical model to predict the vehicle attributes of heavy commercial vehicles is extremely important.
This will allow to find optimum design in development phase so that vehicle development time will be reduced.
Underhood airflow behaviour which strongly effects engine cooling performance, efficient intercooler design
and climate comfort are some of the most important vehicle attributes which are focused on in this paper.
Intercooler types, front end opening area, heat exchanger location are the variables; and top hose temperature
(THT), rise over ambient (ROA) and airflow through condenser are chosen target design parameters. With all
these optimization studies as increasing net front end opening from 0.22 m? to 0.29 m2, condenser relocation and
intercooler type change; 12.5°C ROA and %2.8 THT improvements are established.

Keywords: Engine cooling, intercooler performance, front end opening, climate comfort, rise over ambient, top
hose temperature, tht, roa, uh3d, gt-suite

BiR AGIR TiCARI ARACIN KAPUT ALTI OPTIMIZASYONU
OZET

Agir ticari araglarin sayisal modeli, arag 6zelliklerinin 6ngoriilebilmesi agisindan ¢ok Snemlidir. Sayisal
model yardimiyla, aracin gelistirme agamasinda optimum tasarimin elde edilmesi ve bdylece arag¢ gelistirme
stirecinin 6ne ¢ekilmesi saglanir. Bu makalede, kaput alti hava akig davranisinin fazlasiyla etkiledigi; motor
sogutma performansi, verimli intercooler tasarimi ve iklimlendirme konforu gibi bazi 6nemli ara¢ 6zelliklerine
odaklanilmistir. Degisken olarak intercooler tipi, on agiklik alani, 1s1 degistirici konumu ; hedef tasarim
parametreleri olarak motor sogutma suyu sicakligi (THT), emme manifoldu hava giris sicakligt (ROA) ve
kondenser iizerinden gecen hava akis hizi secilmisti. On agikhigin 0.22m?’den 0.29m?’ye arttirilmast,
kondenserin yeniden konumlandirilmas: ve intercooler tipinin degistirilmesi gibi biitiin bu optimizasyon
caligmalariyla birlikte; 12.5°C ROA ve %2.8 THT iyilestirmesi saglanmistir.

Anahtar kelimeler: Motor sogutma, intercooler performansi, 6n agiklik, iklimlendirme konforu, emme
manifoldu hava giris sicakligi, motor suyu sogutma sicakligi, tht, roa, uh3d, gt-suite
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AA 5754-O ALASIMININ ILIK HIDROSEKILLENDIRILMESINDE
ETKIN PARAMETRELERIN OPTIMiZASYONU

Dogan Acar, Omer Necati Cora

Karadeniz Teknik Universitesi, Mithendislik Fakiiltesi, Makina Miihendisligi Boliimii, TRABZON
OZET

Bu calismada, tasit govdelerinin i¢ kisminda yaygin olarak kullanilan AA 5754-O aliiminyum alagiminin
hidrosekillendirilmesindeki etkin parametrelerden olan sicaklik ve sivi basimncinin optimum degerlerinin
belirlenmesi amaglanmistir. Bu amagla, ilk olarak LS-DYNA ticari yazili kullanilarak kapali disi kalip i¢in sonlu
eleman modeli olusturulmus ve analizler gerceklestirilmistir. Analiz sonuglarinin dogrulamasi i¢in literatiirdeki
deneysel verilerden yararlanilmistir. Sonuglarin degerlendirilmesinde, karsilagtirma ve kontrol parametresi
olarak sac kalinligindaki incelme miktar1 esas alimmistir. Sicaklik ve sivi basinci degerleri sonlu eleman
analizlerinde parametrik olarak tanimlanmig ve LS-Opt yazilimi araciligiyla genetik algoritma kullanilarak en
yiiksek sekillendirmeyi veren sicaklik ve sivi basiner degerleri belirlenmistir. Bu degerler, sicaklik igin 300 °C ve
stvi basinct i¢in 30 MPa olarak elde edilmistir.

Anahtar kelimeler: SEY, Optimizasyon, AA 5754-0, Ilik hidrosekillendirme

OPTIMIZATION OF PARAMETERS EFFECTIVE ON HYDROFORMABILITY OF AA5754-O ALLOY
ABSTRACT

The current study aimed for revealing the optimum temperature, and hydraulic pressure values, which are
effective parameters in hydroforming of AA5754-0O. This particular aluminium alloy has been widely used in
interior parts of auto body structures. To this goal, first, the symmetric FE model of non-axisymmetric finite
element model closed-die in hydroforming process was established in commercial software LS-Dyna, and the
model was validated with the data available in literature. Thickness reduction (%) in sheet metal was taken as
control criterion, in assessment of model’s validation. Temperature and hydraulic pressure were defined as
parametrically variable in FE model which was coupled with LS-Opt optimization module using Metamodel
based optimization (Radial Basis Function Network) type of global algorithm. Results showed an increasing
formability behavior for optimized parameters, as initially expected.

Keywords: FEM, optimization, aa 5754-0, warm hydroforming
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CIVATALI BAGLANTILARIN TiTRESIM ALTINDA GEVSEMESININ
GENETiK PROGRAMLAMA VE REGRESYON ANALIZi iLE
TAHMINI

Aysel Biyik ", Adil Baykasoglu', Emre Erbil”, Umut ince”™

“Dokuz Eyliil Universitesi, Endiistri Miihendisligi Béliimii, Buca, IZMiR
Norm Civata A.S. ArGe Merkezi, IAOSB, Cigli, IZMIR

OZET

Baglant1 elemanlari, yiiksek kilitleme kuvveti saglamalari, tekrarlit kullanilabilmeleri, kolay {iretilebilmeleri
ve ucuz olmalar1 gibi avantajlara sahiptir, ancak titresim altinda gevsemeleri 6nemli bir sorundur. Civatalarin
gevseme riskine karsi emniyet saglamak i¢in ¢esitli yontemler gelistirilmistir. Ancak bu yontemler genellikle son
tiriinde agirlik ve maliyet artigina neden olmakta, ayrica kullanim kisitlarindan dolay1 pek ¢ok durumda tercih
edilmemektedir. Bu sorunlara bir ¢6ziim olarak titresim direnci saglayan 6zel civata kafa alt1 profilleri verimli
¢ozliimler olarak ortaya c¢ikmaktadir. Ancak, piyasadaki kafa alti profillerinin herhangi bir simiilasyon ve
optimizasyon teknigi ile tasarlanip dogrulanmadigi ve pek g¢ogunun da soguk dévme yontemi ile iiretilebilir
olmadig1 bilinmektedir. Bu durumun fayda maliyet acisindan verimli sonucglar saglamadig fizibilite ve literatiir
aragtirmasi ¢alismalarinda da goriilmiistiir. Bu ¢alismada gevseme mekanizmasi sayisal simiilasyon yontemi ile
modellenerek, deneysel ¢aligma ile siirece etkisi oldugu goriilen parametreler dahilinde deney seti hazirlanmig ve
simiilasyonlar kosturulmustur. Elde edilen sonuglar iizerinden regresyon ve genetik programlama yontemleri
kullanilarak yiiksek dogrulukta tahmin modelleri olusturulmustur. S6z konusu yontemler daha 6nce dinamik ve
titresimli yiikklemeler altinda ¢alisan baglanti elemanlar1 gevseme davranigini tahmin etmek igin kullanilmamustir.
Uygulanan yontemler incelendiginde genetik programlama ydnteminin regresyon analizi yontemine gore daha
iyi sonuglar verdigi goriilmiistiir.

Anahtar kelimeler: Baglanti elemanlarinda gevseme, Titresim direnci, Civata kafa alt1 formu, Genetik
programlama, Regresyon analizi

LOOSENING PREDICTION OF BOLTED CONNECTIONS UNDER VIBRATION VIA GENETIC
PROGRAMMING AND REGRESSION ANALYSIS

ABSTRACT

Fasteners have many advantages such as providing high clamping load, reusability, ease of
manufacturability and being cheap, but loosening under vibration is an important problem. Several methods have
been developed to ensure safety against the risk of loosening of fasteners. But these methods are not preferred in
most cases as generally cause an increase in weight and cost of the final product, also due to the limits of their
use. As an efficient solution to these problems, special bolt under-head profiles are arisen. But, it is also known
that none of the under-head profiles are verified by any kind of simulation and optimization methods and most of
them are not producible by cold forging method. It is also seen in feasibility studies and literature survey that this
situation cannot give efficient results by means of performance/cost ratio. In this study, loosening mechanism is
modeled by using numerical simulation methods, experimental design is constructed ran (via simulation
software), within the most effective parameters that they observed in experimental studies. Prediction model at
high accuracy is generated by using regression and genetic programming methods over obtained numerical
results. Aforementioned methods were not used before predicting loosening behavior of fasteners under dynamic
and vibrational loading conditions. Numerical studies have shown classical genetic programming is able to
provide better solutions.

Keywords: Self-loosening in fasteners, Vibration resistance, Bold under-head profiles, Genetic programming,
Regression analyses
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OTOMOBILLERDE KULLANILAN KUGU BOYNU MENTESENIN
OPTIMUM YAPISAL MODELININ BELIRLENMESI

aglayan Altinok*, Ali Riza Yildiz**, Emre Demirci**, Ugur Yavuz*, Taner Giiler*
glay g

*Qyak-Renault Ar-Ge Merkezi, BURSA
**Byrsa Teknik Universitesi, Makine Miihendisligi Boliimii, BURSA

OZET

Otomotiv sektoriinde yiiksek rekabet giiciine sahip triinleri iiretebilmek igin tasarim ve imalat
teknolojilerinde yapisal degisimlere gereksinim vardir. Gelistirilen {irlinlerin yapisal modeli liretim maliyeti ve
tirlin performanst iizerinde 6nemli bir etkiye sahiptir. Eger tasarimin ilk asamasinda optimum yapisal tasarimlar
belirlenemezse bu durum tiretim maliyetini ve iiriin performansim1 olumsuz yonde etkilemektedir. Bu ¢alismada
bir tasit kugu boynu mentesenin topoloji optimizasyonu yapilarak optimum tasarim modeli boyutlart
bulunmustur.

Anahtar kelimeler: Kugu boynu mentege, Optimum yapisal tasarim
OPTIMUM DESIGN OF VEHICLE HOOD LINKAGES

ABSTRACT

In this paper, optimum design of a swanneck linkage component has been extensively studied to use in
automotive industry. An initial design is modeled using Catia. Topology optimization is made using
Hypermesh-Optisturct. The weight of the component is reduced using structural optimization techniques.

Keywords: Optimum Design, Topology Optimization
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YOLCU ARACLARI iCIN GELISTIRILEN
KOLTUK ELEMANLARINDA TOPOGRAFYA VE BOYUT
OPTIMIZASYONU iLE TASARIM

Serdar Sarlsag*, Necmettin Kaya**

“Martur Automotive Seating Systems, BURSA
Uludag Universitesi, Mithendislik Mimarlik Fakiiltesi, Makina Miihendisligi, BURSA

OZET

Bu caligmada, M2 simifi bir yolcu koltugu i¢in sonlu elemanlar yardimiyla ECE R14 emniyet kemer ¢ekme
regiilasyonuna uygun koltuk gelistirmesi yapilmistir. Koltuk elemanlariin tasariminda topografya ve boyut
optimizasyonu kullanilarak regiilasyonu saglayan koltugun minimum maliyet ve agirlikta olmasi saglanmistir.
Optimizasyon g¢alismasi gergeklestirilmis koltuk yanal elemani i¢in sonuglarin baslangi¢ tasarim sonuglariyla
karsilastirilmasi sunulmustur.

Anahtar kelimeler: ECE R14, emniyet kemer ¢ekme, koltuk topografya optimizasyonu, koltuk baglanti
elemanlari

DESIGN WITH TOPOGRAPHY AND SIZE OPTIMIZATION
FOR PASSENGER SEAT STRUCTURE COMPONENTS

ABSTRACT

In this study, a passenger seat for M2 class vehicle is evaluated with respect to ECE R14 regulation.
Finite Element simulations are performed to evaluate the regulation. Topography and size optimizations are used
to minimize seat weight and therefore its cost. Seat cushion side member component is presented with its
original and optimized designs.

Keywords: ECE R14, seat belt anchorage, seat topography optimization, passenger seat
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COK MALZEMELI TASARIMIN ARAC KAPI MENTESESI
DURDURUCULARINA UYGULANMASI: SANDVIC BUMPER

Mustafa Tiifekci, Hiimeyra Kaya, M. Erman Yildiz

Rollmech Automotive Tic. ve San. A.S.
OZET

Hafif ticari ara¢ kapi menteselerinde tam acik pozisyonda menteseyi durdurmay: saglayan plastik
durdurucular kullanilmaktadir. Bu durdurucular metal metale temasi engelleyip kaplamanin zarar gérmemesini
saglamakta ve olasi korozyon risklerinin 6niine gegmektedir. Ancak mentesenin delik konum toleranslarindan
dolayr mentese govdesi, acilma sirasinda durdurucularin her ikisine de ayni anda temas etmeyebilir. Bir
durdurucuya digerinden daha fazla yiik gelmesi, kapimnin hizli agilmasi gibi nedenlerle plastik durdurucular
zamanla deformasyona ugrayarak yirtilmaktadir. Bu ¢aligmada istenmeyen bu durumun 6niine gegmek igin yeni
¢ift malzemeli bir kap1 durdurucu tasarimi yapilmistir. Bdylece kapi durdurucularinin kisa siirede deformasyona
ugramasi sorununun oniine ge¢ilmistir.

Anahtar kelimeler: Plastik kap1 durdurucu, otomotiv, kap1 mentesesi, delik konum toleransi, kauguk, sonlu
elemanlar analizi, ok malzemeli tasarim

MULTI-MATERIAL DESIGN IMPLEMENTATION TO BUMPERS OF AUTOMOTIVE DOOR
HINGE: SANDWICH BUMPER

ABSTRACT

Plastic bumpers are used to stop to door in full open position for light commercial vehicle. Those bumpers
blocking the contact between metals, provide damage to the coating and avoids the potential risk of corrosion.
However due to the position tolerance of holes, the hinge body may not contact both of the bumpers at the same
time during the opening. Plastic bumpers may tear by deformation over time, for reasons such as door opening
quickly, applying bigger force to the bumper than the other. In this study, new door bumper, that has multi
material, was designed to avoid this situation. So that, quick deformation of the door bumper problems are
prevented.

Keywords: Plastic door bumper, automotive, door hinge, hole position tolerance, rubber, finite element analysis,
multi material design.
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ELEKTRIKLI FORKLIFTLERDE MAST iNiS HAREKETININ
HIBRIT ARAC MANTIGI KAPSAMINDA
KULLANILABILIRLIK ANALIZI

Ahmet Irgin*, Abdurrazzak Aktas**, M. Cihangir Arikan***

*Kastamonu Univgrsitesi, Kiire Meslek Yiiksekokulu, Mot. Arg. ve Uls. Tek. Boliimii, KASTéMONU
**Karabiik Universitesi, Mithendislik Fakiiltesi, Makine Mﬁhe_(_lisligi Bolimi, KARABUK
***Ceytech Makine Sanayi ve Ticaret Ltd. Sti., Ceylift Forklift Uretim Direktorligii, ADANA

OZET

Bu calismada, maksimum yiiklii pozisyondaki bir elektrikli forkliftin (Ceylift-CY 18EF) mast inis hareketi ile
akis kontrol valfinden gecen hidrolik yagin tanka doniis siireci incelenmistir. Bu incelemenin 1s1ginda, yeni bir
hidrolik devre tasarlanmistir. Bu hidrolik devrede, akis kontrol valfi veya akis kontrollii kumanda valfi
kullanilmadan mast tizerindeki lift silindirlerinin doniis hattina bir hidromotor-jenerator baglanmis, burada belirli
bir basing ve debiye sahip hidrolik yag hareketinin elektrik enerjisine donistiiriiliip forklift tizerindeki
traksiyoner akiimiilatorii sarj edebilme kapasitesi hesaplanmistir. Bu hesaplamalar sonucunda maksimum yiik ile
kaldirilan mastin, en tepe noktadan zemine inme asamasinda, toplam 106666 J basing enerjisi ve 22,242 kW
hidrolik gii¢ aciga ¢ikmistir. Hidromotor ve jenerator kayiplarini diistiikten sonra yaklagik 17 kW elektrik giicii
elde edildigi ve hidromotor-jeneratdr sisteminin akim kapasitesinin, akiimiilator sarj cihazinin (Redresor) akim
kapasitesinden 3,5 kat daha fazla oldugu goriilmiistiir. Ayrica hidromotor-jenerator sisteminin direnci ile mast
inis hizi (mm/s) korunmustur. Hibrit ara¢ teknolojisi; benzinli-elektrikli motor, dizel-elektrikli motor gibi
yapilanmalardan sonra hidromotor-elektrikli motor sistemiyle ve alternatif sistemlerle gelisimini devam
ettirecektir.

Anahtar kelimeler: Hibrit Is Makineleri, Elektrikli Is Makineleri, Istif Makineleri, Forklift.

THE USABILITY ANALYSIS OF MAST LANDING MOVEMENT IN THE ELECTRICAL
FORKLIFTS WITHIN THE LOGIC OF HYBRID VEHICLES

ABSTRACT

In this study, the return process of hydrolic oil passing through the flow control valve to the tank was
investigated with the mast decline movement of the electrical forklift (Ceylift-CY18EF) at a maximum load
position. Within the light of this analysis, a new hydraulic circuit is designed. In this hydraulic circuit, an
hydromotor-generator is connected to the return line of the lift cylinder on the mast without the use of flow
control valve or flow control commander valve, the hydraulic oil movement having a specific pressure and flow
is transformed to the electrical energy over there and the capacity of charging the traction accumulator on the
forkliftis calculated. As a result of these calculations, totally 106666 J pressure energy and 22,242 kW hydraulic
powers occur during the landing movement of mast held with a maximum load from the peak to the ground.
After the decrease of hydromotorand generator loses, nearly 17 kW electric power is gained, and it is seen that
the flow capacity of hydromotor and generator system is 3,5 times more than the flow capacity of accumulator
charge tool (Redresor). Moreover, the hydromotor and generator system standing and the mast landing speed
(mm/s) are protected. The hybrid vehicle technology is expected to continue its improvement with the
hydromotor - electric motor system and alternative systems after the constructions such as gasoline-electric
motor, diesel-electric motor.

Keywords: Hybrid construction machinery, electrical construction machinery, forklift trucks, forklift
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DESIGN CONSIDERATIONS OF OHV DIESEL ENGINE CAM
PROFILE

A. Caglar Pinar

AVL Arastirma ve Miihendislik, Sancaktepe, ISTANBUL
ABSTRACT

The opening and closing angle of the valves, overlap, and maximum valve lift have a great effect on
engine performance at a given speed. These parameters are controlled by the cam which consists of an area with
a constant radius (base circle) and an area for valve lift (opening ramp, opening flank, cam tip, closing flank, and
closing ramp). The maximum valve lift, opening and closing angles are given by the results of a thermodynamic
analysis to achieve the target engine performance. Kinematic and dynamic analysis are required to determine
opening and closing ramps, flanks and cam tip shape to obtain a definitive cam profile.

In this paper, general design considerations of cam profile for the OHV diesel engines has been studied
and a 4-cylinder and 4-stroke diesel off road engine exhaust cam profile has been designed by using AVL Excite
Timing Drive. Following typical dynamic problems have direct influence on durability of the valve train system
especially on high cam speeds; excessive valve seating and cam contact forces being occurred due to high
velocity and acceleration, cam contact loss between follower and cam, valve bouncing and undesired vibration
behavior of the valve springs. These problems can be detected by dynamic analysis results and avoided with an
ideal cam profile design.

Keywords: Cam profile design, valvetrain, dynamic analysis, excite timing drive
USTTEN SUPAPLI DiZEL MOTORLARDA KAM PROFILi TASARIM KRiTERLERIi
OZET

Siipap a¢ilma - kapanma, siipap bindirme agilarinin ve maksimum siipap agikliginin her motor devri i¢in
genel motor performansina etkisi biiyiiktiir. Bu parametreler, eksantrik(kam) mili {izerindeki kamlar vasitasiyla
stipaplarin kapali konumda bulundugu kam 6kgesi ve siipaplarin agilip kapanma uzunlugunun ayarlandigi kam
cikintis1 bolgelerinde kontrol edilir. Maksimum siipap agikligi ve acilma-kapanma agilari hedeflenen motor
performansina gore termodinamik analizler sonucunda belirlenir. Ger¢ek kam profili ise, kiilbiitor kinematik ve
dinamik analizleri sonucunda optimum siipap acilma kapanma rampalari ve kam burnu formlarinin
belirlenmesiyle elde edilir.

Bu bildiride, iistten siipapli dizel motorlarda kam profili tasarim kriterleri incelenmis ve 4 silindir ve 4
stroklu bir dizel arazi motorunun egzost kam profili “AVL Excite Timing Drive” programi vasitasiyla
tasarlanmigtir. Yiiksek siipap kapanma hizlar1 ve ivmeleri sebebiyle olusan, asirt siipap kafasi-baga ve kam-itici
darbe kuvvetleri, kam ve itici arasinda temas kayiplari, siipap ziplamalar1 ve siipap yaylarinda olusan titresimler,
kiilbiitor ve motor 6mriine direk etkisi olan tipik kiilbiitor sistemi dinamik sorunlaridir. Bu tarz problemler,
dinamik analizler vasitiyla tespit edilip optimum kam profili tasarimlariyla 6nlenebilir.

Anahtar kelimeler: Eksantrik mili, kam profili tasarimi, kiilbiitor sistemi, dinamik anali
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ARAC KAYAR KAPI SISTEMINDE KULLANILAN DURDURUCU
MEKANIZMANIN ASILMA KUVVETININ TESPITI

Hiimeyra Kaya, Caner Giiven

Rollmech Automotive Tic. ve San. A.S.
OZET

Arag kayar kapi sistemlerinde, kizak sonlarinda konumlandirilmis durdurucu mekanizmalar kullanilmaktadir.
Bu mekanizmalar agilma sirasinda kapmin yavaslamasini saglarken, acik konumda iken de kapanmasini
engelleyerek olasi sikigmalart 6nlemektedir. Kapinin farkli egim kosullarinda agik kalmasini saglamak amaciyla
durdurucu mekanizmanin, tanimli kuvvet degerleri i¢in agilmamasi gerekmektedir. Bu galismada kayar kapinin
durdurucu mekanizmay1 agmasi i¢in gerekli kuvvetin tespit edilmesi amaglanmistir. Bu kapsamda, ¢oklu cisim
dinamigi analizleri, sonlu elemanlar analizleri ve arag iizerinde fiziksel testler gergeklestirilmistir. Elde edilen
sonuglar kiyaslanarak bir yontem gelistirilmeye ¢aligilmustir.

Anahtar kelimeler: Kayar kap1 durdurucu mekanizmasi, otomotiv, kayar kapi, sonlu elemanlar analizi, ¢oklu
cisim dinamigi

ABSTRACT

Doorstop mechanisms of sliding door systems which are located in tracks’ ends are used for making the
doors’ opening processes slower and keeping doors open to avoid possible squeezings. There are certain force
values defined for different road grades and doorstop mechanisms are designed according to this values. In this
study, the aim is to determine the force value which is sufficient enough for sliding door to pass the doorstop
mechanism. Within this scope multibody dynamics analysis, finite element analysis and physical tests have been
performed. Results of these analysis and tests have been compared, and based on these results a new method has
been created.

Keywords: Sliding door doorstop mechanism, automotive, sliding door, finite elements analysis, multibody
dynamics
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TASITLARDA KULLANILAN YAPISTIRICILARIN
MEKANIKSEL KARAKTERIZASYONU

S.Yagoub’, H.Giiglii", Filipe J.P.Chaves, L.F.M. Da Silva", M.Yazicr*

*Uludag Universitesi, Miihendislik Fakiiltesi, Otomotiv Miihendisligi Boliimii, BURSA
Porto Universitesi, Mithendislik Fakiiltesi, Makina Miihendisligi Boliimii, PORTO

OZET

Otomotiv endiistrisinde son yillarda, hafif, ekonomik ve daha dayanikli malzemelerin gelistirilmesi ile
alternatif birlestirme yoOntemlerine ihtiyag duyulmaktadir. Bu yontemler igerisinde hafiflik, ses ve titresim
yalitimi, korozyon direnci gibi avantajlar1 nedeniyle yapistiricilar otomotiv endiistrisinde siklikla
kullanilmaktadir. Bu ¢alismanin amaci aliminyum 6013 numunelerinden iiretilen tek tarafli bindirme baglantisi
kullanilarak Epoksi-Gflex 655 yapistiricisinin kohezif 6zelliklerinin karakterize edilmesidir. Sicakligin bu
baglantinin mekanik o6zelliklerine etkisini belirlemek igin oda sicakliginda ve +50°C sicakliginda testler
yapilmistir. Oda sicakliinda birinci moddaki kirilma enerjisini hesaplamak i¢in DCB testi gerceklestirilmis ve
CBBM metodu analitik ¢oziim olarak kullamlmistir. Ikinci moddaki kirilma enerjisini bulmak icin ENF testi
gerceklestirilmistir. Yapistiricinin elastik karakteristigini ve hasar baslangicindaki gerilme olusumunu belirlemek
icin ayni sicakliklarda bulk testi gergeklestirilmistir. Kritik sicakliklarda farkli bindirme boyutlarindaki tek tarafli
bindirme baglantisinin ¢ekme testi gerceklestirilmistir.

Anahtar kelimeler: SLJ, DCB, ENF, CBBM, GFLEX655
MECHANICAL CHARACTERIZATION OF ADHESIVES USED IN VEHICLES
ABSTRACT

In the automotive industry, to protect environment and ensure more comfort and more performance,
engineers have a tendency to use a new and more performant materials but non weldable such as composites and
foam materials or difficultly weldable such as aluminums, which requires a use of joining methods other than
bolting and riveting, assures a good stress distribution and a good resistance to different loads and temperatures,
for that reason structural adhesives gains recently a big interest and there is a lot of researches aiming the
characterization of its performance as an alternative joining method in the domains of mechanical and
automotive engineering. The aim of this work is to characterize the mechanical cohesive properties of an epoxy
Gflex 655 to be used in the manufacturing of single lap joint specimens of aluminum 6013 tested on 50°C and
room temperature. To calculate G,c fracture energy in mode one of the adhesive, DCB (double cantilever beam)
test was realized in room and 50°C temperatures, and the analytical CBBM method was used to convert load-
displacement curve to a fracture energy-equivalent crack length curve. Then ENF (end-notched flexure) test was
conducted also in that temperatures to get G;,c in mode two using also CBBM method. To define adhesive’s
elastic characteristics and the stresses occurring during damage initiation, Bulk test and SLJ tensile tests were
conducted for different single lap joint overlap lengths.

Keywords: SLJ, DCB, ENF, CBBM, GFLEX655
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OTOMOBILLERDE KULLANILAN HAFIFLETILMiS MOTOR KAM
MILININ YORULMA ANALIZi

Caglayan Altinok*, Emre Demirci**, Ahmed Kutalms Akis*, Mesut Dogan*,
Ali Riza Yildiz**

*Qyak-Renault Ar-Ge Merkezi, BURSA
**Bursa Teknik Universitesi, Makine Miihendisligi Boliimii, BURSA

OZET

Kam milleri hareketini krank milinden triger kayist aracilign ile alan motorda emme
Ve egzoz supaplarinin zamaninda agilmalarini  saglayan parcadir. Kam milleri yiiksek kaliteli karbon
geliklerinden genellikle dokiim yontemi ile imal edilir. Mil {izerinde muylular, kamlar ve hareket verme dislileri
vardir. Genellikle kaliteli ¢elik alagimlarindan presle doviilerek yada dokiilerek tek parca olarak iretilirler. Bu
¢aligmanin konusu 6zel bir tiretim teknigiyle i¢i bos mile ¢akma teknigi ile kam ve burglarin takilmasi seklinde
iiretilen kam milinin yorulma davraniginin incelenmesidir.

Anahtar kelimeler: Kam mili, yorulma analizi
FATIGUE ANALYSIS OF AN ENGINE CAMSHAFT USED IN VEHICLES
ABSTRACT

Kam milleri hareketini krank milinden triger kayist araciligl ile alan motorda emme
ve egzoz supaplarinin zamaninda agilmalarini  saglayan pargadir. Kam milleri yiiksek kaliteli karbon
celiklerinden genellikle dokiim yontemi ile imal edilir. Mil {izerinde muylular, kamlar ve hareket verme dislileri
vardir. Genellikle kaliteli ¢elik alagimlarindan presle doviilerek yada dokiilerek tek parca olarak iiretilirler. Bu
¢alismanin konusu 6zel bir tiretim teknigiyle i¢i bos mile ¢akma teknigi ile kam ve burglarin takilmasi seklinde
iiretilen kam milinin yorulma davraniginin incelenmesidir.

Camshaft is an engine compoent and gives the predetermined specified motion to the follower. In automotive
industry, Camshaft and the follower take importance responsibilitiy to run the engine. Since the system works
with high load and high speed and many analyses have been made to investigate the failure of the camshaft. In
this research, fatigue analysis of an engine camshaft is done using Abaqus and Fe-safe softwares.

Keywords: Fatigue analysis, camshaft
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ANALYSIS OF URBAN BUS DRIVER PASSENGER LOADING AND
UNLOADING BEHAVIOR FOR
ACT-R COGNITIVE ARCHITECTURE

Akin Zeybek, Peren Turan, Mahmut Olgiilii, Sinan irgi

MAN Tiirkiye A.S
ABSTRACT

Cognitive architectures can be used for understanding very complicated tasks. Driver behavior
observation and modeling is one of the best suitable tasks for these architectures with its nature including
cognitive, perceptual, and motor abilities. This paper describes an analysis for modeling urban bus driver
behavior on passenger loading and unloading actions. In this task passenger loading and unloading process can
be divided into three basic components: the control process, the monitoring process, and the decision making
process. All three phases were analyzed for implementing in a cognitive model for ACT-R (Adaptive Control of
Thought-Rational) cognitive architecture. The model describes an architecture, for all passenger loading and
unloading activities that driver faces with along urban driving.

Keywords: Driver behavior, ACT-R architecture, passenger loading, passenger unloading

SEHIR iCi OTOBUS SURUCUSU YOLCU BiNDIiRME VE iNDIRME DAVRANISLARININ
ACT-R BILISSEL MiMARISI iLE ANALIZI

OZET

Biligsel mimariler c¢ok karmasik gorevleri anlamada ve modellemede kullanilabilir. Siiriicii
davranislarinin gézlemlenmesi ve modellenmesi dogas: geregi; bilissel, algisal ve motor becerileri kapsadigi igin
bilssel mimariler i¢in en uygun inceleme alanlarindan biridir. Bu ¢alisma ile bir sehir i¢i otobiis siiriiciisiiniin
yolcu bindirme ve indirme siireglerindeki davraniglarini modellenmesi ve bu siirecin analizi hedeflenmektedir.
Bu ¢alismada yolcu bindirme ve indirme siireci ii¢ temel bilesene ayrilarak incelenecektir, bu bilesenler; kontrol
stireci, izleme siireci ve karar verme siirecleridir: Bu {i¢ temel bilesen ACT-R (Adaptif Diislince Kontrolii —
Rasyonel) biligsel mimarisi ile bir model olusturulmas: i¢in analiz edildi. Bu model ile sehir i¢i otobiis
stiriciistiniin sehir icindeki kullanimi sirasinda karsilagacagi tiim yolcu bindirme ve indirme faaliyetleri biligsel
bir mimari ile agiklanmigtir

Anahtar kelimeler: Siiriicti davranislari, ACT-R biligsel mimarisi, yolcu indirme, yolcu bindirme
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BINEK ARACLARINDA SURULEBILIRLIGIN OBJEKTIF
DEGERLENDIRILMESI — KISIM II: ARAC TESTLERININ
GERCEKLESTIRILMESI VE DEGERLENDIRME YONTEMLERININ
GELISTIRILMESI

Osman Kopmaz', Yusuf Ulcay’, Ekrem Diiven ™, Rasim Bozkurt™
Sinan Emiroglu , Murat Ergiil

*Uludag Universitesi, Miithendislik Fakiiltesi, Goriikle, 16059, BURSA
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Fkk,

TOFAS Tiirk Otomobil Fabrikalar1 A.S., 16369, BURSA
OZET

Siiriilebilirlik nitelikleri genellikle uzman siiriiciiler tarafindan degerlendirilmektedir. Giinlimiizde
araclarin giderek artan dl¢iide elektronik kontrol sistemleriyle donatilmig olmast siiriilebilirligin bu sistemlerden
toplanan veriler yardimiyla objektif degerlendirilecegi fikrini ortaya ¢gikarmustir. Bu bildiride de tilkemizde bu
alanda ilk defa yapilan bir ¢alismanin II. kademe gelistirme sathalar1 ve sonuglar1 paylasilmaktadir. Yapilan
calismada aracgtan toplanan fiziki parametreler ve uzman siiriicii degerlendirmeleri arasinda iliskilendirme
c¢ikarilmaya, bundan yola ¢ikilarak ta matematiksel modeller ortaya konmaya ¢alisilmistir. Bu modeller aracin ii¢
manevrada ve toplamda siiriilebilirligini degerlendirmede kullanilmis, ayni zamanda farkli araglar {izerinde
yapilan testler ile de dogruluklart denenmistir. Elde edilen sonuglar fevkalade tutarli olup patent basvurusu
yapilan bu sistemin ticari bir iiriine doniisecegini vaat etmektedir.

Anahtar kelimeler: Siiriilebilirlik, objektif siiriis degerlendirmesi

THE OBJECTIVE EVALUATION OF DRIVEABILITY OF PASSENGER CARS - PART II: VEHICLE
TESTS AND DEVELOPMENT OF EVALUATION METHODS

ABSTRACT

Driveability characteristics are usually evaluated by the expert driver. Today, considerably increasing
the vehicle numbers, equipped with electronic control systems, revealed the idea; driveability to be evaluated
objectively using data collected from these systems. In this paper, the development phase and the results of the
2" stage of a study conducted for the first time in this area in our country is shared. Firstly, we studied the
association between physical parameters collected from the vehicle and expert driver reviews. This relationships
has been used to reveal mathematical models. These models are used to evaluate the drivability of the vehicle (in
three maneuvers and total), but also the accuracy of the models were tested on different vehicles. The results
obtained are supremely consistent and promises to this patent pending system could become a commercial
product.

Keywords: Driveability, objective driving evaluation
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EFFECT OF TORSIONAL TUNED MASS DAMPER ON DRIVELINE
BEHAVIOURS

Ayse Dilek (")zkan*, ilhan Yunus™

*Hacettepe Universitesi, Miihendislik Fakiiltesi, Makine Miih. BSl., ANKARA
Uludag Universitesi, Mithendislik Fakiiltesi, Otomotiv Miih. Bol., BURSA

ABSTRACT

Observing unwanted driveline behaviors and proposing proper solutions for improving driving comfort,
constitutes the main scope of this study. First of all, detailed mathematical model of driveline included clutch
nonlinearities is essential for studying the driveline vibrations. Also engine model which can provide fluctuating
torque signal is constructed. With simulating powertrain model, driveline oscillations will be observed and
unwanted oscillations will detected. The lowest frequency is called vehicle shunt. High rate of pedal application
to change driveline torque instantly will cause this phenomenon. Vehicle shunt is commonly followed by shuffle
phenomenon which is torsional vibrations of entire powertrain. These oscillations that usually are below 10 Hz
correspond to the fundamental driveline resonance frequencies and mainly caused by the compliances of
drivetrain. For suppressing these oscillations, driveline natural frequencies will be calculated and tuned mass
damper (TMD) will implement on dynamical model. TMD parameters will be designed for catching the
driveline natural frequencies that below the 10 Hz. Results show that, torsional TMD can be assembled on
vehicles to improve vehicle performance.

Keywords: Driveline, shunt/shuffle, modelling and simulation

BURULMA AYARLI KUTLE SONUMLECININ ARAC GUC AKTARMA SiSTEM DAVRANISLARI
UZERINE ETKIiSi

OZET

Ara¢ aktarma organlarinda bulunan istenmeyen titresimlerin gozlenmesi ve siiriis konforunu arttirmak
amactyla gesitli 6nerilerin sunulmasi bu calismanmin temel amacidir. Oncelikle, aktarma organlar {izerindeki
titresimler tizerine c¢alisma yapmak i¢in, dogrusal olmayan kavrama dinamiklerini de igeren detayli bir
matematiksel model kurmak gereklidir. Ayrica, sisteme dalgali giris torku saglayan motor modeli de eklenmistir.
Gii¢ aktarma organlarinin simiile edilmesi ile, titresimler gozlenecek ve istenmeyen titresimler belirlenecektir.
En diigiik frekansa sahip titresim ‘shunt’ olarak adlandirilmistir. Pedala hizli basilmasi ve gii¢ aktarma organlari
iizerindeki ani tork degisimi bu olayin olusmasina sebep olur. Bu olay, genelde biitiin gii¢ aktarma sisteminin
titremesiyle devam eder ki bu yeni olay ‘shuffle’ olarak adlandirilir. Bu tip titresimler genelde 10 Hz frekansi
altindadir ve gili¢ aktarma sisteminin dogal frekansinin yakalanmasi sonucu olusur. Bu tip titresimlerin temel
sebebi giic aktarma organlarindaki titresimlerdir. Istenmeyen bu titresimlerin séniimlenmesi icin dncelikle gii¢
aktarma sisteminin dogal frekanslar1 belirlenmeli ve ayarli kiitle soniimleyi eklenmebilir. Ayarli kiitle
soniimleyici (TMD) parametreleri, giic aktarma sisteminin 10 Hz altinda bulunan dogal frekanslarimi
yakalayacak sekilde tasarlanir. Sonuglar, aktarma organlarina eklenen ayarli kiitle soniimleyicinin arag
performansi iizerine olumlu etkileri oldugunu gostermistir.

Anahtar kelimeler: Giig aktarma organlari, modelleme ve simiilasyon
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BIRBIRINE BAGLI HIDRO-PNOMATIK SUSPANSIYON SISTEMINE
SAHIP UC AKSLI BiR ARACIN SURUS KONFORU iCiN
OPTIMIZASYONU

Ferhat Saglam, Y. Samim Unliisoy

"ASELSAN, ANKARA
“ODTU Makina Miihendisligi Béliimii, ANKARA

OZET

Bu calismanin amac1 ii¢ aksli ve Hidro-Pnomatik (HP) siispansiyon sistemlerine sahip araglarin birbirine
bagli diizenlerde, siiriis konforu i¢in optimizasyonudur. Birbirine baglit HP siispansiyon sistemleri aracin yalpa ve
yunuslama performansini artirmakta, ancak aracin siirlis konforunu olumsuz yoénde etkileyebilmektedir.
Optimizasyon calismasinda, amag fonksiyonu aracin degisik bolgelerinden alinan ve ISO 2631 standardina gore
agirlikh diisey yondeki ivme degerlerinin toplami olarak olusturulmustur. Eniyilenen parametreler, statik denge
durumundaki gaz hacmi, slispansiyon soniimlemesi ve birbirine bagl siispansiyonlar i¢in piston kolu kesit
alamdir. Optimizasyon uygulamas: iki farkli performans isterine sahip bir arag i¢in yapilmustir. ik uygulamada
yiiksek siirlis konforu, ikinci uygulamada ise yliksek yol tutus performansina dncelik verilmistir. Elde edilen
sonuglar, birbirine bagli HP siispansiyon sistemlerinin, bagimsiz HP siispansiyon sistemlerine gore aracin siiriis
konforu ve yol tutus performanslarint dnemli dl¢iide artirabildigini gostermistir.

Anahtar kelimeler: Hidro-Pnématik siispansiyon, bagli siispansiyon, optimizasyon, siiriis konforu, yol tutus

OPTIMIZATION OF RIDE COMFORT FOR A THREE-AXLE VEHICLE EQUIPPED WITH
INTERCONNECTED HYDRO-PNEUMATIC SUSPENSION SYSTEM

ABSTRACT

The aim of this study is the optimization of the suspension parameters of a three-axle vehicle equipped with
interconnected Hydro-Pneumatic (HP) suspension system for ride comfort. Interconnected HP suspension
systems improve roll and pitch performance of the vehicle; however they may also cause deterioration of ride
comfort performance. In the optimization study, objective function is formed as the sum of the vertical
acceleration values weighted according to ISO 2631 collected at different points on the vehicle body.
Optimization parameters are selected as the initial gas volume at static equilibrium, suspension damping, and
piston rod area for the interconnected HP suspension system. The optimization study is performed for a vehicle
with two different performance requirements. In the former study, improved ride comfort performance, and in
the latter improved vehicle handling performance has been selected as the main objective. Optimization results
show that interconnected HP suspension system improves the ride comfort performance and vehicle handling
performance of the three-axle vehicle as compared to the unconnected HP suspension systems.

Keywords: Hydro-Pneumatic suspension, interconnected suspension, optimization, ride comfort, vehicle handlin
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SURUCU KOLTUGUNDA OTURAK SUNGERI
STATIK KARAKTERISTIKLERININ DENEY VE SONLU ELEMAN
YONTEMI iLE BELIRLENMESI

Ertugrul Samet Ergiin*, Sevda Telli Cetin”

*Martur Stinger ve Koltuk Tesisleri Tic. ve San. A. §. BURSA
**Uludag Universitesi, Makine Miith.Bol. BURSA

OZET

Bu calismada bir ticari arag siiriicli koltugunun oturak kisminda yer alan siingerin statik karakteristikleri
belirlenerek koltuk konforuna olan etkisi ele alinmistir. Koltukta kullanilan stingerin malzeme 6zellikleri yapilan
fiziksel testlerle belirlenmis, elde edilen veriler siingere ait sonlu elemanlar modelinde kullanilarak siingerin
davranisi incelenmistir. Stingerin s6ntim etkisinin belirlenmesinde kullanilan fiziksel test ve analizler hem sadece
siinger i¢in hem de koltuk kumasi-siinger-oturak sacindan olusan oturak grubu i¢in yapilmustir. Olusturulan
sonlu eleman modelinden alinan sonuglar ile laboratuvar ortaminda gerceklestirilen fiziksel test sonuglari
karsilastirilarak, modelin konfor analizlerinde kullanilabilirligi degerlendirilmistir.

Anahtar kelimeler: Ticari arag siiriicii koltugu, siinger, dinamik konfor, sonlu elemanlar yontemi.

DETERMINATION OF STATIC CHARACTERISTICS OF DRIVER’S SEAT PAN FOAM WITH
EXPERIMENT AND FINITE ELEMENT METHOD

ABSTRACT

In this study, static characteristics of driver’s seat pan foam were determined, and effect on the seat
comfort of foam was discussed. The material properties of foam were defined by physical tests and, behavior of
the foam was examined using test results at finite element model. Physical tests and analysis for determining
damping effect of foam were performed on first only foam, then seat pan group. The results of finite element
model and physical tests were compared and, the availability of model for comfort analysis was evaluated.

Keywords: Commercial vehicle driver’s seat, foam, dynamic comfort, finite element method.
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_ BINEK ARACLARINDA SURULEBILIRLIGIN OBJEKTIF
DEGERLENDIRILMESI — KISIM I: ARAC ENSTRUMANTASYONU ve
SURUCU PROFILININ OLUSTURULMASI

Osman Kopmaz', Yusuf Ulcay’, Ekrem Diiven ", Rasim Bozkurt™
Sinan Emiroglu , Murat Ergiil

“Uludag Universitesi, Mithendislik Fakiiltesi, Goriikle, BURSA
“Bursa Teknik Universitesi, Doga Bilimleri Mimarlik ve Mithendislik Fakiiltesi, Yildirim, BURSA

Fokk,

TOFAS Tiirk Otomobil Fabrikalar1 A.S., 16369, BURSA
OZET

Siiriilebilirlik 1970’lerde ortaya ¢ikmug, ancak giinlimiize kadar kapsami giderek genislemis bir
kavramdir ve en genel hatlariyla ¢ok farkli ve genis bir ¢alisma sartlar1 bandinda bir aracin hala yiiksek
performans sergilemesi, diisik yakit tiiketmesi ve smurlit zararli madde yaymasi (emisyon) olarak
anlasilmaktadir. Araglarin siiriilebilirlik nitelikleri genellikle uzman siiriiciiler tarafindan degerlendirilmektedir.
Giliniimiizde araglarin giderek artan dl¢iide elektronik kontrol sistemleriyle donatilmis olmast siiriilebilirligin bu
sistemlerden toplanan veriler yardimiyla objektif degerlendirilmesi fikrine sevk etmistir. Bu bildiride de
tilkemizde bu alanda ilk defa yapilan bir ¢alismanin sathalar1 ve sonuglart paylagilmaktadir. Yapilan ¢alismada
oncelikle aracin {i¢ temel manevraya dayali objektif siiriilebilirlik degerlendirmesi ele alinmistir. Bu maksatla
istatistik yontemler kullamlarak fiziki parametreler ve uzman siiriici degerlendirmeleri arasindaki iligki
belirlenmistir. Daha sonra aracin miinferiden {i¢ manevrada ve toplamda siiriilebilirligini degerlendirmek iizere
“Arag Siiriilebilirlik Degerlendirme ve Iyilestirme Sistemi” (kisaca ASDIS) ad1 verilen ve off-line kullanilan bir
degerlendirme sistemi gelistirilmis, bunun pratik kullanimi i¢in bir arayiiz de tasarlanmistir. Bu sistem firmanin
farkli araglari ve rakip araglar iizerinde yapilan testleri fevkalade tutarli sonuglar vermistir.  Sistem
degerlendirme sonunda motor kalibrasyonuyla ilgili niteleyici iyilestirme teklifleri de sunabilmektedir. Test
sonuglar1 patent bagvurusu yapilan bu sistemin ticari bir iiriine doniisecegini vaat etmektedir.

Anahtar Kelimeler: Siiriilebilirlik, objektif siiriis degerlendirmesi

THE OBJECTIVE EVALUATION OF DRIVEABILITY OF PASSENGER CARS: PROJECT ASDIS -
PART I: VEHICLE INSTRUMENTATION AND CREATING DRIVER PROFILE

ABSTRACT

Driveability emerged in the 1970s, but gradually expanded the scope of a concept until today and
described as a vehicle is still high performers in very different and wide working conditions, low fuel
consumption and limited emission of harmful substances. Driveability characteristics of the vehicles are
generally evaluated by experts drive. Today, considerably increasing the vehicle's driveability is equipped with
electronic control systems revealed the idea of objective assessment using data collected from this system. In this
paper, stages and the results of a study performed for the first time in this area in our country are shared. In this
study objective evaluation driveability is considered based on three basic maneuvers of a vehicle. For this
purpose the relationships between physical parameters and expert driver evaluations were determined using
statistical methods. Later an off-line system to evaluate the drivability of the vehicle's three maneuver
individually and in in total, called "Vehicle Driveability Evaluation and Improvement System" (shortly ASDIS),
is developed. The tests of this evaluation system on different car models of TOFAS and competitor firm’s car
models yielded consistently remarkable results. This system can also provide qualitative improvements proposal
related to calibration as a result of driveability evaluation. Test results are promising this system could become a
commercial product which made the patent application.

Keywords: Driveability, objective driving evaluation



OTEKON 2016
8. Otomotiv Teknolojileri Kongresi
23 - 24 Mayis 2016, BURSA

M2 KATEGORISI BiR MINIiBUSTE DIS GURULTU SEVIYESINE ETKI
EDEN KAYNAKLARIN AYRISTIRMA METOTLARININ
INCELENMESI

Emin Erensoy, Deniz Yazga¢

Hexagon Studio, KOCAELI
OZET
Bu calismada, dis giiriiltii seviyesine etki eden kaynaklarin ayristirma metotlarinin incelenmesi iizere
gelistirilen tahmin algoritmasina deginilmistir. Bu amacla iki etkili yontem olan “giiriiltii kapama” ve “transfer
fonksiyonu” yontemi irdelenmis olup s6z konusu yontemlerle M2 kategorisi bir minibiiste yapilan testler,
algoritma mantiklar1 ve etkinliklerinden bahsedilmistir.

Anahtar kelimeler: Dis giiriiltii tahmini, giiriiltii ayristirma

INVESTIGATION OF SEPARATION METHODS OF EXTERNAL NOISE LEVEL RESOURCES IN
M2 CLASS MINIBUS

ABSTRACT
In this paper, pass-by prediction algorithm development studies to seperate exterior noise level
resources are informed. For this purpose, “noise windowing” and “transfer function” methods are investigated in

M2 class minibus. During these studies; tests, algorithm logics and efficiency of the methods are mentioned.

Keywords: Pass-By, exterior noise prediction, noise contributiors
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M2 KATEGORISi BIR MiNIBUSTE HAVA EMME SISTEM
GURULTUSU IYILESTIRME CALISMALARININ INCELENMESI

Emin Erensoy, Ali Serttas

Hexagon Studio, KOCAELI

OZET

Ticari arag gelistirme ¢aligsmalarinda tagit giiriiltii ve titresim (NVH) karakteristikleri agisindan dncelikli
olarak siiriicii giiriiltii konforu ve dis giiriiltii regiilasyonu saglanmaya caligilmaktadir. Hem i¢ hem de dis giiriilti
caligmalarinda en temel giiriiltii kaynaklar gii¢ ve giic aktarma sistemleri, lastik-yol etkilesimi, egzoz ve hava
emme sistemleridir.

Bu ¢alismada da, M2 kategorisi bir minibiiste gerekli siiriicii konforunu saglamak amaciyla hava emme sistemi
giiriiltiisii iyilestirme adimlarina deginilmistir.

Anahtar kelimeler: Hava emme sistem giiriiltiisii, 1shik giiriiltiisii

INVESTIGATION OF AIR INTAKE SYSTEM NOISE REDUCTION STUDIES IN M2 CLASS
MINIBUS

ABSTRACT

Interior noise for driver's comfort and satisfying exterior noise regulation are the premier issues in
commercial vehicle development studies according to noise and vibration (NVH) attributes. Major sources for
both the interior and exterior noise are engine and power train units, road — tire interaction, exhaust and air intake

system.

In this study, air intake system (AIS) noise improvement is mentioned in M2 class minibus to satisfy better noise
comfort interior for driver.

Keywords: Air intake system noise, whistle noise
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ARAC KAPI SIZDIRMAZLIK PROFILLERINDE KULLANILAN
MALZEMELERIN SES iLETIiM KAYBININ MODELLENMESI VE
DENEYSEL OLARAK DOGRULANMASI

Orgun Saf’, Tuncay Yiiksel , Ahmet Caglayan , Burak Erdal™

“Standard Profil, DUZCE
““Bias Miihendislik, ISTANBUL

OZET

Bu caligmanin amaci, kaucuk malzemelere ait sonlu elemanlar modeli i¢in yapilacak vibro akustik
¢oziimlemelere ait malzeme parametrelerinin belirlenmesidir. Bu amagcla tersine bir yaklagim kullanilarak, ses
iletim kayb1 egrileri lizerinden malzeme ile ilgili temel parametreler ortaya konmustur. Calisma kapsaminda, ses
iletim kaybina etki eden malzeme o6zellikleri incelenmis, ara¢ kapi fitillerinin akustik tasarim asamasina girdi
olusturacak veriler derlenmistir. Sonrasinda ise elde edilen veriler 1s18inda bir sizdirmazlik profili niimerik
yontemler ile modellenerek ses iletim kaybi egrileri elde edilmistir.

Anahtar kelimeler: Ses iletim kaybi, ara¢ sizdirmazlik profilleri, kap fitili, vibro-akustik analiz

ON THE MODELLING AND EXPERIMENTALLY VALIDATION OF SOUND TRANSMISSION
LOSS THROUGH CAR DOOR SEALING MATERIALS

ABSTRACT

The aim of this study is to determine structural properties of car door sealing materials by using sound
transmission loss measurements. The material properties than used for diffuse field sound transmission loss
analysis of car door seal systems. In addition, the material parameters are investigated for initial acoustic design
process of car door sealing systems.

Keywords: Sound transmission loss, car door seal, vibro-acoustic analysis
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__ AGIR TICARI TASITLARDA MUSTERILERIN RUZGAR
GURULTUSU SIKAYETLERININ KABIN iCi GURULTU SEVIYELERI
ILE BAGDASTIRILMASI

Hakki Can Koman, ibrahim Avsar, Egemen Askin, Onur Aydin, Yasin Oner Etli,
Mesut Ozkan

Ford Otomotiv Sanayi A.S. Istanbul Ar-Ge Merkezi, ISTANBUL
OZET

Bu ¢aligmada, Ford Otosan tarafindan tasarlanan ve {iretilen Cargo model agir ticari tasitlarda miisterilerden
gelen riizgar giiriiltiisii sikayetleri ile kabin icerisinde dlgiilen giiriiltii seviyesi arasinda bir korelasyon kurulmaya
calisilmistir. Bu amacla ilk asamada referans bir tasit se¢ilmis ve ayni rota iizerinde bir ¢ok defa siiriilerek kabin
icinde Olciilen giirtiltii seviyesinin, kontrol altina alinamayan g¢evresel faktorlerden ne kadar etkilendigi ortaya
cikarilmigtir. Caligmanin riizgar tiinelinde yapilmamasindan 6tiirli ara¢ {izerinden gegen hava akiminin hiz ve
yonii kontrol altinda tutulamamaktadir. Bu nedenle yolda yapilan 6l¢iimlerinin sapma miktarini anlamak bu
caligma i¢in dnem tagimaktadir. Bu sapma anlagildiktan sonra iiretim hattindan alinan tasitlar ayni sekilde yol
testlerine tabi tutulmus ve kabin ici giiriiltii seviyeleri dlgiilmiistiir. iki yi1l boyunca farkli aylarda yapilan bu
Ol¢timlerde tek bir liretim aymda 6l¢limii yapilan tagitlarin kabin igi giiriilti seviyelerinin ortalamasi alinmis ve
bu ortalama o ay {iretilen tasitlar igin temsili deger olarak kaydedilmistir. Aylik yapilan &l¢imlerin ortalamasi,
Olcim yapilan aylarda gergeklestirilen miisteri anketlerinden gelen riizgar giriiltiisii sikayetleri ile
karsilastirilarak kabin i¢i giiriiltii seviyesi ile miisteri memnuniyeti arasindaki iliski incelenmistir. Bu iliski
istatistiksel bazi analizlere tabi tutularak tasitlarda oOlciilen riizgar giiriiltiisii seviyesinden miisterilerden gelen
rlizgar girtiltiisii sikayeti sayilarinin tahmin edilip edilemeyecegi gosterilmistir.

Anahtar kelimeler: Riizgar giiriiltiisii, kabin i¢i giiriiltii, rizgar giiriiltiisti miisteri sikayetleri

CORRELATING CABIN INTERIOR LOUDNESS WITH WIND NOISE COMPLAINTS OF HEAVY
COMMERCIAL VEHICLE DRIVERS

ABSTRACT

In this study, a correlation between Ford Cargo model heavy commercial vehicle customers’ wind noise
complaints and interior loudness measured inside the vehicle cabin is investigated. In order to accomplish this, a
reference vehicle has been chosen and driven on a specified route many times while the sound pressure levels
inside the cabin is measured. By this way, the effect of uncontrolled environmental factors on interior loudness is
identified. Since the tests are not conducted in the wind tunnel, understanding the effect of environmental factors
(mainly uncontrollable wind speed and direction) on interior noise measurement is crucial for this study. After
this effect is understood, production vehicles that are built on different months throughout two years have been
tested on road conditions and cabin loudness is measured. Average of the interior cabin loudness of vehicles that
are produced and tested in a certain production month is recorded. This value represents the wind noise
performance of the vehicles which are produced for this particular production month. Noise levels that are
measured during different months are then matched with number of wind noise customer complaints received
from the drivers of the vehicles produced in corresponding months. Using these values, authors of this paper
tried to observe a relationship between interior loudness and customer wind noise complaints. This relationship
has been subjected to certain statistical analyses to understand if the humber of customer wind noise complaints
can be predicted from measured loudness data.

Keywords: Wind noise, interior loudness, customer wind noise complaints
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TASITLARIN GUC AKTARMA SISTEMLERININ SES GUCUNUN
HESAPLANMASI YAKLASIMI

Onur Yalmzca, Aytekin Ozkan

TOFAS Tiirk Otomobil Fabrikast Anonim Sirketi, BURSA
OZET

Bu caligmada, tasitlarin giic aktarma sistemlerinin ses giicliniin hesaplanmasi {izerine bir yaklagim
yapilmistir. Araglarin tam gaz ivmelenme, kismi gaz ivmelenme ve rolanti durumunda iiretilen ses giiciiniin
hesaplanmasi ele alinmigtir. Caligmanin amaci; motor bdlmesi ile tasit kabini ve aracin dis kisimlar1 arasinda
hava yolu ile tasinan frekans cevap fonksiyonlarimin (FRF) Giiriiltii Transfer fonksiyonlarinin (NTF)
degerlendirilmesi, motor giiriiltii kaynaklarinin hava yolu ile tagian giiriiltii bilesenlerinin tanimlanmasi, hava
yolu ile taginan giiriiltii hedeflerinin belirlenmesidir.

Anahtar kelimeler: Ses giicii, hava yolu ile taginan giiriiltii, frekans cevap fonksiyonu (firf), giiriltii transfer
fonksiyonu (ntf)

SOUND POWER CALCULATION ESTIMATION OF POWERTRAIN IN VEHICLES
ABSTRACT
In this study, an estimation of sound power calculation of the powertrain in vehicles. Operative data such as
wide open Throttle (WOT), partial open throttle (POT) and Idle are used to calculate sound power. Purpose of
the study is; an evaluation of the airborne frequency response functions (FRF) between the engine bay and
internal cabin or exterior of the vehicle using the noise transfer functions’ (NTF) data (P/Q), identification of

engine noise sources by estimating airborne noise components, set airborne noise targets.

Keywords: Sound power, airborne noise, frequency response functions (frf), noise transfer functions (ntf)
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HiBRID ON GOGUS iZOLATORUNE AIT AKUSTIK PERFORMANSIN
TRANSFER MATRIiSi METODU iLE BELIRLENMESI

Onur Celikkan, Aytekin Ozkan

TOFAS, BURSA
OZET

Bu ¢alismada, binek bir aracin 6n gogiis bolgesinde ses yalitimi i¢in kullanilan hibrid izolatdriin akustik
performansi niimerik yontemlerle hesaplanmistir. Bu amagla ilk olarak izolatdre ait geometrik modelden sonlu
elemanlar modeli elde edilerek, hibrid yapiy1 olusturan her bir katman kendi iginde gruplandirilmistir. Ardindan
her bir katmana ait BIOT parametreleri dlgiilerek malzemelerin akustik karakteristigi belirlenmistir. Elde edilen
bu veriler ile birlikte Transfer Matrisi Metodu (TMM) kullanilarak hibrid izolatdre ait yutum katsayisi ve iletim
kaybi degerleri hesaplanmistir. Kullanilan yontem ile akustik paket gelistirme siirecinde heniiz tasarim
asamasinda iken izolatorlerin akustik performansini ve aracin ses gegirgenligine olan katkisini 6n gorebilmek
miimkiindiir. Calisma sonucunda hibrid 6n gogiis izolatoriine ait performans degerleri hesaplanmis ve sonuglar
kiitle-yay sistemine dayali geleneksel izolator verileri ile karsilastirilarak sonuglar ortaya konulmustur.

Anahtar kelimeler: Hibrid izolatér, biot parametreleri, transfer matrisi metodu

ESTIMATION OF ACOUSTIC PERFORMANCE OF THE INSULATOR PACKAGE ON
VEHICLE’S FIREWALL USING TRANSFER MATRIX METHOD

ABSTRACT

In this study, acoustic performance of the insulator package located on firewall of a vehicle is numerically
predicted. For this purpose, finite element model has been derived firstly and the each layer which compose the
hybrid structure is grouped by material properties. Acoustic characteristic of each material is then specified by
measuring BIOT parameters. Thus, the absorption coefficient and transmission loss values are calculated using
Transfer Matrix Method (TMM). In early stage of the design, it is possible to predict acoustic performance of the
sound package and contribution to the sound attenuation level of the vehicle by means of TMM methodology. In
consequence of this study, the performance values which belongs to hybrid firewall insulator has been calculated
and the results are compared with conventional insulator based on mass-spring model.

Keywords: Hybrid insulator, biot parameters, transfer matrix method
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BOZUK YOL KOSULLARINDA DIREKSiYON MILININ AKUSTIK
DEGERLENDIRMESI

Mehmet Yal¢in Yagel, Halil Ates, Ahmet Ayvaz, Yunus Cetin, Ziya Girgin,
Aytekin Ozkan

TOFAS Tiirk Otomobil Fabrikasi A.S., BURSA
OZET

Bu caligma, araglarda ZG&T (Zirilti, Tikirti&Gicirtr) seslerini belirleme ve gidermeye yonelik test yontemi,
degerlendirme ve analizleri hakkinda bilgi vermektedir. Direksiyon mili kaynakli ZG&T sesi barindiran bir arag
0znel olarak degerlendirilmis, ses tespit edilmis, tespit edilen bu ZG&T sesi, bozuk yol sartlarinda ses ve titresim
verisi toplanarak nesnel olarak da desteklenmis, grafiksel giktilar vasitasi ile de ifade edilmistir. Direksiyon mili
kaynakli ZG&T sesi barindirmayan diger bir sessiz aragta da ayni test gerceklestirilmistir. Sesli ve sessiz iki
aracin karsilastirmasi yapilarak durum analiz edilmistir.

Anahtar kelimeler: ZG&T sesi, zirilti, tikirt1 ve gicirti sesi, NVH, ara¢ akustigi, panel titresimi
ACOUSTIC EVALUATION OF STEERING COLUMN ON ROUGH ROAD CONDITIONS

ABSTRACT

This study gives information about test method, evaluation and analyses in order to detect and eliminate
BS&R (Buzz, Squeak and Rattle) noise on vehicles. A vehicle with steering column BS&R noise has been
subjectively evaluated, the noise has been detected, in order to support subjective evaluation; that detected
BS&R noise has been displayed through graphical outputs of sound and vibration measurement on pave road
condition. Same test has been performed on another unnoisy vehicle without steering column BS&R noise.
Noisy and unnoisy vehicles have been compared and the issue has been analysed.

Keywords: BS&R noise, buzz, squeak and rattle noise, NVH, vehicle acoustics, panel vibration
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EKLIi AGIR TiCARI TASIT BAGIMSIZ ON SUSPANSIYON
SISTEMININ TASARIM SURECI VE DENEYSEL YORULMA
DAYANIMI iNCELEMESI

Mehmet Murat Topa¢ , Can Olguner™, Egemen Bahar™, Ugur Deryal”,
Atilla Yenice™, Nusret Sefa Kuralay”

“ Dokuz Eyliil Universitesi, Makine Miihendisligi Boliimii, IZZMIR
Dokuz Eyliil Universitesi, Fen Bilimleri Enstitiisii, [ZMIR
Ege Endiistri ve Ticaret A.S., IZMIR

OZET

Ekli agir ticari tasit ¢ekicilerinin 6n akslari igin tasarlanmis bir ¢ift salincakli bagimsiz siispansiyon
sisteminin tasarim, prototip liretimi ve yorulma testi stirecleri 6zetlenmistir. Calisma kapsaminda 6nce, yaylanma
sirasinda minimum kamber agis1 ve iz genisligi degisimi hedeflerini saglayan optimum siispansiyon geometrisi,
model tasitin 6n aksinin tasarim sinirlamalart dikkate alinarak, ¢oklu cisim dinamigi ve yanit yiizey yaklasimi
yardimiyla elde edilmistir. Siiriis sirasinda sistemin mafsal noktalarina gelen kuvvetler, bir ekli tasit modeline
uygulanan standart manevralar yardimiyla belirlenmistir. Bu kuvvetler kullanilarak, sistemin 6n mekanik
tasarimu gerceklestirilmistir. Tasarim modeli, literatiirde verilen standart yiik tipleri kullanilarak, sonlu elemanlar
analizlerine tabi tutulmustur. Sistem iizerinde belirlenen kritik gerilme yigilma bolgeleri igin gesitli tasarim
iyilestirmeleri gerceklestirilmistir. Tamamlanan tasarimin tam &lgekli prototipleri iiretilmis ve bunlara, gergek
yol verileri kullanilarak yorulma testleri uygulanmustir. Testler sirasinda asir1 yiikleme ya da yorulma kaynakli
herhangi bir hasar gdzlenmemistir.

Anahtar kelimeler: Bagimsiz siispansiyon, deney tasarimi, ¢oklu cisim dinamigi, optimizasyon, yorulma

DESIGN PROCESS AND EXPERIMENTAL FATIGUE STRENGTH INVESTIGATION
OF THE INDEPENDENT FRONT SUSPENSION FOR ARTICULATED HEAVY COMMERCIAL
VEHICLES

ABSTRACT

Design, prototyping and the fatigue test phases of a double wishbone independent suspension that is designed
for the front axles of the articulated heavy commercial vehicles are summarised. In the scope of the study, firstly,
the optimal suspension geometry which satisfies the minimum camber angle and track change targets during the
wheel travel was obtained with the use of multibody dynamics and response surface methodology by taking the
design constraints of the front axle of the model vehicle. Forces acting on the hardpoints of the system during the
service were determined by using the standard driving manoeuvres which were applied to a full articulated
vehicle model. By using these forces, pre-mechanical design of the system was carried out. Finite element
analyses were applied to this design model by using the standard load cases given in the literature. Design
improvements were applied to the critical stress concentrated regions which were determined on this model. Full
scaled prototypes of the completed system were manufactured. Fatigue analyses were also applied to these
prototypes with the use of the real load data. No overload or fatigue-based failure was observed during the tests.

Keywords: Independent suspension, design of experiments, multibody dynamics, optimisation, fatigue
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HIZLANDIRILMIS YORULMA TESTLERI iLE MOTOR
BRAKETLERININ ANALiZ METODOLOJISININ GELISTIRILMESI

Ezgi Eryllmaz , Ozgiin Kiiciik , Yeliz Pekbey™

: “Hexagon Studio, KOCAELI S
Ege Universitesi, Mithendislik Fakiiltesi, Makine Miih. B6l., [IZMIR

OZET

Bu calismada otomotiv sektdriinde faaliyet gosteren kurulus Hexagon Studio (Heksagon Miihendislik ve
Tasarim A.S.)’nun tasarladigt 18m Euro VI ticari aracinin motor braketlerinin hizlandirilmis yorulma test
diizeneginin tasarimi, test diizeneginin bilgisayar ortaminda analizi ve analiz sonuglariyla test sonuglarinin
karsilastirilmasi yapilacaktir.

Calismada, aracin dinamik etkilere maruz kalan pargalarindan biri olan motor braketlerinin tasarimlarinin
dayanim acisindan dogrulanmasi i¢in bir metodoloji olusturulmasi hedeflenmistir. Bilgisayar ortaminda
hazirlanan ara¢ ve yol modeli, daha dnceden elde edilen yol verileri yardimiyla dogrulanacaktir. Prototip test
aracin, belirlenen yol sartlarinda topladigi 6l¢lim datalari, bilgisayar ortaminda hazirlanan ara¢ ve yol modeli ile
korelasyonu saglanarak, tiim aracin test prosediirii olusturularak motor braketlerinin yorulma karakteristigi
belirlenecektir. Test diizenegi ile yorulma karakteristigi belirlenen par¢anin Omiirlerini tayin edecek olan iki
eksendeki kuvvet ve cevrim sayist belirlenecek ve bu test diizenegi sonlu elemanlar yontemi ile simiile
edilecektir. Boylece, test sonuglari ile analiz ¢iktilarinin karsilagtirilmasi yapilabilecektir.

Anahtar kelimeler: Motor braketi, yorulma 6émrii, sonlu elemanlar analizi

WITH THE ACCELERATED FATIGUE TESTING DEVELOPMENT OF ANALYSIS
METHODOLOGY FOR ENGINE BRACKETS

ABSTRACT

In this project; designing accelerated life test system of 18m Euro VI commercial vehicle which was
produced in Hexagon Studio, will be done these analysis of this test system on a computer (simulation) and
doing comparing studies both test results and analysis results.

This study is aimed; create a faster methodology to define design of engine brackets, one of the parts of vehicle
which is exposed to dynamic effects, in terms of strength. In this context; improving test and virtual engineering
abilities and coordination of this subject with each other will be provided. Vehicle and road model will be
verified with using road data which was taken in earlier tests. In the second part; engine brackets fatigue
behavior will be defined with using this data, verified models and finite element model.

Firstly in this study; to define behaviors of engine brackets with the road forces; correlation of prototype of test
systems measure data and vehicle and road models which will design on computer. Secondary; we will define
fatigue behaviors of the engine brackets with creating test procedure.

In test system we will define the both force and cycle and test system will be simulating with finite element
method. And then comparison study with test results and analysis inputs will be done.

Keywords: Engine brackets, fatigue life, dynamic analysis, finite element analysis
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PROBABILISTIC APPROACH FOR FATIGUE LIFE ASSESSMENT OF
CAMSHAFT CAP

Umud Esat Oztiirk

Ford Otomotiv Sanayi A.S. Sancaktepe R&D Center, ISTANBUL

ABSTRACT

Probabilistic analysis approach was presented for the fatigue life assessment of camshaft cap of an
internal combustion engine. Deterministic analysis is applied as conventional approach where an overall fatigue
safety factor is used to account for all uncertainties. This conventional approach may cause overdesign because
uncertainties of design factors are not taken into account individually. Probabilistic analysis approach is more
powerful in investigating uncertainties of each design factor. Firstly, deterministic analysis was performed using
finite element analysis to estimate the stress distribution and fatigue safety factors for the camshaft cap. Then,
normal distributions were assumed for the random input parameters affecting the camshaft cap fatigue for
probabilistic analysis. Response surface methodology and Monte Carlo simulation were successfully performed
to obtain the statistical distribution of the minimum fatigue safety factor. Pareto chart of random input
parameters and response percentiles for the minimum fatigue safety factor were presented as a results of
probabilistic analysis.

Keywords: Probabilistic analysis; finite element analysis; fatigue analysis; design of experiment; monte carlo
simulation



OTEKON 2016
8. Otomotiv Teknolojileri Kongresi
23 - 24 Mayis 2016, BURSA

A METHODOLOGY FOR THE DURABILITY OF COMPONENTS IN
STEEL SUSPENSION SYSTEMS OF COMMERCIAL VEHICLES WITH
TESTING AND SIMULATION

Mehmet Baklr*, Caner Diinertas*, Basaran Ozmen”
Alper Giizel , Ibrahim Kogyigit , Berkuk Altiok

“Mercedes-Benz Tiirk, Mercedes Bulvari, Sanayi Mah. Esenyurt, ISTANBUL
Mercedes-Benz Tiirk, Aratol Bahgeli Mah, AKSARAY

ABSTRACT

In this study, the main aim is to present a simulation method for the durability analysis of components in the
steel suspension systems under static and dynamic loading in order to direct the designers to have the desired
fatigue life even when it is in the product development phase. For this purpose, a combination of finite element
analysis (FEA), multi body simulation (MBS), damage calculation and testing has been applied.

The load spectra, which contain the loading to determine the fatigue life, are measured from different vehicles on
rough road testing track. Afterwards, accelerated spectra is generated for testing and used in fatigue test bench.
Also, FEA and MBS are performed and load spectra are processed with multichannel fatigue life calculation to
generate a virtual test rig.

In the context of this study, the developed methodology for the durability assessment of the components in the
steel suspension system will be presented with the validation examples from the product development of
commercial vehicles by focusing mainly on leaf springs.

Keywords: Commercial vehicle, suspension, durability, load spectra, simulation, leaf spring, test bench, virtual
test rig, load spectrum determination, test spectrum, fatigue, finite element method, multi body simulation

AGIR VASITA TiCARi ARACLARINDA CELIK SUSPANSiYON SiSTEMi PARCALARININ
DAYANIMININ DENEME VE SIMULASYON YONTEMLERI iLE BELIRLENMESI

OZET

Bu ¢alismadaki asil amag, tasarimcilart heniiz daha gelistirme asamasinda iken yonlendirebilecek, ticari
araglarda kullanilan ¢elik siispansiyon parcalarimin statik ve dinamik yiikler altinda dayanim kosullarini
detaylartyla igeren bir simiilasyon metodolojisini agiklamaktir. Bu amagla, sonlu eleman analizi (FEA), ¢ok
govdeli sistemler mekanigi (MBS), hasar hesaplamalari ve deneme konusu ele alinmistir.

Omiir hesabi igin kullanilacak olan yiik spektrumu, degisik araglar {izerinde kétii yol testlerinden 6lgiiliir. Bunun
ardindan, yorulma denemesi i¢in uygulanmasi gereken hizlandirilmis yiikleme verileri olusturulur. Aym
zamanda FEA ve MBS hesaplamalar1 da yapilarak sanal bir deneme ortami olusturulur.

Bu yazilan caligmanin iceriginde ise, gelistirilen bu metodoloji, agir vasita ticari araclarinda gelistirme
asamasinda uygulanan ve ayni zamanda dogrulanan bazi 6rnekler iizerinden, 6zellikle yaprak yay konusu ele
alinarak, anlatilmistir.

Anahtar kelimeler: Ticari arag, siispansiyon, dayaniklilik, yiik spektrumu, simiilasyon, yaprak yay, deneme
tezgahi, sanal deneme, yiik spektrumunun belirlenmesi, deneme spektrumu, yorulma, sonlu eleman analizi, ¢ok
govdeli sistemler mekanigi
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THERMO-MECHANICAL FATIQUE ANALYSIS OF FLYWHEEL
ON HEAVY DUTY DIESEL ENGINE

Ahmet Guzel, Burcu Guleryuz, Akcan Akay

Ford OTOSAN, Product Development, ISTANBUL
ABSTRACT

The recent heavy duty truck market towards higher power output, lower fuel consumption and reduced
emissions. This trend leads challenges in heavy duty diesel engine design for lightweight components. One of
the most important design features for heavy duty diesel engines is flywheel Thermo-Mechanical Fatigue
performance. Current study will focus on solid mass flywheel design iteration via finite element analysis (FEA)
in terms of TMF damage. Durability analyses and rig tests to improve both CAE analyses and Design
Verification (DV) efficiency are mentioned within the context of this study.

Keywords: Thermo-Mechanical Fatigue, Solid Mass Flywheel, Heavy Duty Truck
AGIR TICARI DIZEL MOTOR VOLANINDA TERMAL-MEKANIK YORULMA ANALIZ{

OZET

Agir ticari motorlarda son gelismeler daha fazla gii¢, daha az yakit tiiketimi ve emisyonlarin azaltilmasi
yoniindedir. Bu yondeki geleismeler beraberinde, agir ticari dizel motor parcalarinda daha hafif pargalarin
tasarimini gerekli kilmaktadir. Bu tarz motorlarda en 6nemli tasarim parametelerinden bir tanesi volan par¢asinin
termo-mekanik yorulma dayanimidir. Bu g¢aligmada Termo-mekanik hasarin analizinde Sonlu Elemanlar
Yontemi kullanilmis ve buna bagli olarak iteratif bir tasarim ¢alismasi yapilmistir. Bunlarin yani sira s6z konusu

volanin validasyon testlerinden alinan veriler de karsilastirmali olarak sunulmustur.

Anahtar kelimeler: Termo-mekanik yorulma, tek kiitleli volan, agir ticari araglar
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AYNA MAHRUTI DIiSLILERDE DiS DIBi YORULMA OMRUNUN
ANALIZi VE BILYELi DOVME ISLEMININ DIiS DiBi YORULMA
DAYANIMINA ETKIiSI

Ender Ince, Selahattin Sar

Tiirk Traktor ve Ziraat Makineleri A.S,, Ar-Ge, ANKARA
OZET

Ayna-mahruti disliler giicin diferansiyele aktarilmasinda siklikla kullanilmaktadir. Artan motor momentleri
ve cekis kapasitelerine ragmen agirlik ve kaplanan hacmin korunmasi énem kazanmaktadir. Bu caligmada, yiik
kapasitesi artan bir ayna-mahruti diglisinin gérev profili ve yiik spektrasi belirlenerek yorulma 6mrii analizleri
KissSoft programui ile yapilmustir. Analiz sonuglari, ayn1 gorev profili ve yiik spektrasina gore JENKINS
yorulma test diizenegi ile dogrulanmistir. KissSoft yorulma émiir hesaplamalarinda belirlenen dig dibi yorulma
omrii ile JENKINS yorulma testinde gergeklesen hasara ugrama siiresi arasinda korelasyon yakalanmustir.
Yorulma testinde basarisiz goriilen ayna-mahruti dislinin malzemesini ve geometrisini degistirmeden dis dibi
yorulma dayanimini arttirmak i¢in bilyeli dovme isleminin parametreleri belirlenmis ve pargalara bilyeli dévme
islemi uygulanmistir. Bilyeli dovme islemi neticesinde, ayna dislisinin dis dibi yorulma dayanimimin KissSoft
hesaplamalarina gore 332 saatten sonsuz dayanima ¢iktigi gériilmiistiir. Bilyeli dévme islemi uygulanan ayna-
mabhruti dislisi 600 saatlik JENKINS hizlandirilmis yorulma testi neticesinde de hasara ugramamistir. Bu ¢alisma
ile parametreleri dogru belirlenmis bilyeli ddvme isleminin dislilerde dig dibi yorulma dayanimini arttirmakta
basarili oldugu ve KissSoft programi ile yapilan yorulma omrii hesaplamalari ile gergege yeterince yakin
sonuglar elde edildigi goriilmiistiir.

Anahtar kelimeler: Ayna-mahruti disli, yorulma analizi, KissSoft, bilyeli ddvme

ROOT BENDING FATIGUE LIFE ANALYSIS OF BEVEL GEARS AND EFFECT OF SHOT
PEENING ON ROOT BENDING FATIGUE STRENGTH

ABSTRACT

Bevel gears are using frequently on transmitting power to differentials. Although increasing engine moments
and traction capacities, protecting the mass and the volume values of components have become important. In this
study, load capacity and mission profile of a bevel gear were determined and fatigue life analysis with the load
spectra was carried out by using KissSoft software. Results of the analysis were validated by JENKINS fatigue
test bench according to same load spectrum. Determined tooth root bending fatigue life by KissSoft had a
correlation with actual fatigue life which tested by JENKINS test bench. In order to increase fatigue life without
changing the material and the geometry of bevel gear failed in fatigue test, shot peening parameters were
determined and shot peening was applied according to these parameters. It was seen that, as a result of shot
peening, tooth root bending fatigue life calculations of KissSoft increased from 332h to infinite life. Shot peened
bevel gear was not damaged also after 600 h JENKINS accelerated fatigue life test. In this study, It was observed
that shot peening with right parameters is successful at improving the root bending fatigue life and KissSoft
fatigue life calculations have been sufficiently close to actual results.

Keywords: Bevel gear, fatigue analysis, KissSoft, shot peening
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KAUCUK SIZDIRMAZLIK ELEMANLARININ SONLU ELEMANLAR
YONTEMI ILE GERILME-GEVSEME ANALIZI

Merve Yavuz Erkek*, Necmettin Kaya**

*Uludag Universitesi, Teknik Bilimler MYO Kalipgilik Programi, Gériikle BURSA
Uludag Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, Goriikkle BURSA

OZET

Kauguk malzemeden imal edilen sizdirmazlik elemanlarinin zaman iginde gorevlerini yerine getirmeleri
beklenir. Ancak kauguk malzemeler gerilme-gevsemesi nedeniyle Ozelliklerini kaybederler. Kauguk
malzemelerden imal edilen {iriinlerin 6zelliklerinin zaman i¢inde nasil degistiginin modellenmesi ile iriin
Omiirleri belirlenebilir. Bu ¢alismada kauguk sizdirmazlik elemaninin hiperelastik ve zaman alaninda
viskoelastik modellenmesi yapilmis, sonlu elemanlar yontemi ile gerilme-gevseme analizi gergeklestirilmistir.
Uriin iizerine uygulanan kuvvet sonucu olusan temas gerilmesinin zaman igerisinde azaldig1 tespit edilmistir.

Anahtar kelimeler: Kauguk, sizdirmazlik, sonlu elemanlar analizi, hiperelastik, viskoelastik
STRESS RELAXATION ANALYSIS OF SEALING RUBBER PART
ABSTRACT
Sealing rubber parts are expected to fulfill leakproofing mission in their service life. However, rubber
materials lose their properties due to the stress-relaxation behaviour. In order to estimate their service life,
viscoelastic modeling technique has to be used. In this study, hyperelastic and time-domain viscoelastic material
definition are modeled with finite element method. Under the compressive boundary conditions, it is found that

contact stress decreased over time.

Keywords: Rubber, sealing, finite element analysis, hyperelastic, viscoelastic
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AERODYNAMIC CORRELATION OF ON ROAD AERODYNAMIC
TEST AND COMPUTATIONAL FLUID DYNAMIC FOR A HEAVY
DUTY VEHICLE

R. Omiir icke’, M. Halil Yilmaz ™, Cenk Dinc'

*

, ", TFord Otosan, ISTANBUL
ABSTRACT

With the increasing market share of long-distance tractors, aerodynamic drag is becoming one of the most
important vehicle attributes of heavy-duty commercial vehicles. Especially for high vehicle speeds,
aerodynamic drag has a significant contribution to fuel economy. Conventionally, computational fluid dynamics
simulations and wind tunnel tests determine the aerodynamic performance of vehicles. An alternative physical
testing method, on-road testing, is frequently preferred for wind tunnel tests, considering the reduction of costly
wind tunnel experiments in the overall product development cycle. This study focuses on the correlation of on-
road tests with computational fluid dynamics simulations regarding the aerodynamic drag coefficient for open
front end case. The whole cooling pack and underhood geometric details are taken into consideration for the
accurate representation of cooling drag. The correlation is based on the aerodynamic drag coefficient, radiator
inlet coolant temperature, average radiator inlet air temperature and average radiator outlet air temperature.

Keywords: Computational fluid dynamics, aerodynamics, road correlation, cooling drag, numerical model
setup, ram effect

BiR AGIR TiCARI ARACININ AERODINAMIK PERFORMANSININ HESAPLAMALI
AKISKANLAR DiNAMIiGi METODU iLE INCELENMESI VE YOL TESTi iLE KORELASYONU

OZET

Uzun yol tagimacilig1 i¢in kullanilan agir ticari aracglarin Pazar orani artmasiyla, arag 6zelligi anlaminda
aerodinamik siiriikleme cok énemli bir konuma gelmistir. Ozellikte yiiksek hizda aerodinamik siiriikleme yakit
ekonomisini etkileyen ¢ok Onemli bir parametre olmaktadir. Geleneksel olarak, ara¢ aerodinamigi
degerlendirmesi, hesaplamali akigkanlar dinamigi ve riizgar tiineli dlglimleri ile gerceklestirilir. Ek olarak, yol
testleri de bir alternatif konumundadir ve 6zellikle riizgar tiineli biitgelerini diisiirmek igin tercih edilmektedirler.
Bu calismada, gergeklestirilen yol testi ve hesaplamali akiskanlar dinamigi simiilasyonu 1:1 ara¢ ig¢in
aerodinamik siirikleme katsayisi anlaminda korelasyonu yapilmistir. Caligmada sogutma agikliginin
modellenmesi, aerodinamik etkisi degerlendirilmistir.

Anahtar kelimeler: Hesaplamali akigkanlar dinamigi, aerodinamik, yol korelasyonu, sogutma siiriikklemesi,
sayisal model kurulumu, ram etkisi
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ELEKTRIKLI KOMPRESORLU ISI POMPASI SISTEMi
KULLANILARAK ELEKTRIKLI MINIBUSLERIN
IKLIMLENDIRILMESI

Derya Burcu Ozkan', Gizem Maviengin~, Eray Tugrul , Alper Arslan™

“Y1ldiz Teknik Universitesi, Makine Fakiiltesi, Makine Miih. B&l., ISTANBUL
Hexagon Studio, KOCAELI

OZET

Minibiislerin tavaninda bulunan klima sistemleri yaz sartlarinda ara¢ kabin icini sofgutma amagh
kullanilmaktadir. Kis sartlarinda ise radyator sistemi ile 1sitma yapilmaktadir. Ancak elektrikli araglarda radyator
sistemi ile 1sitma yapmak miimkiin degildir. Bu ¢aligmada, elektrikli minibiislerde yaz ve kis sezonunda, arag
kabin ig¢inin 1s1 pompali klima sistemi iklimlendirilmesine yonelik tasarim yapilmistir. Calismanin teorik
kisminda 1s1 pompali klima sisteminin, yaz ve kis sartlarinda ¢alisma durumlarina gore 1sitma sogutma yiikleri
hesaplanmis, farkli kondenzasyon ve evaporasyon sicakliklarinda; kompresor giicii, performans katsayist (COP)
hesaplanmis, sonuclar grafik olarak verilmistir. Grafiklerden sistem 1s1 pompast olarak isitmaya galistiginda
evaporasyon sicakligimin artmasiyla, kompresor giicliniin azaldigi ve COP’nin arttig1 gozlemlenmistir. Klima
sistemi yaz ayinda sogutma amacl ¢alistiginda kondenzasyon sicakliginin artmastyla, kompresor giicliniin arttigi
ve COP’nin azaldigi goriilmektedir. Klima sisteminin minibiise uygulama asamasinda, 1sitma durumunda
evaporasyon sicakligi 5°C, sogutma durumunda kondenzasyon sicakligi 45°C olarak alinmugtir. Minibiis igin
tasarlanan 1s1 pompal1 klima sistemi 1sitma ve sogutma durumu icin test edilmistir. Yapilan testte minibiis 44°C
dis ortam sartlarinda, 3600 saniye gectikten sonra yaklasik 25°C’de havay: kabin igine iiflemektedir. Isitma
testinde ise -14° C dis ortam sartlarinda, 1800 saniye gectikten sonra yaklasik 23°C’°de havayir kabin icine
gondererek basarili bir performans gostermistir.

Anahtar kelimeler: Tasit 1s1 pompasi, araglarda 1sitma-sogutma sistemi
USING HEAT PUMP AIR CONDITIONING SYSTEM IN MINIBUSES
ABSTRACT

Air conditioning systems on the roof of vans are used for cooling in summer conditions for the vehicle cabin.
In winter conditions, radiator systems are used for heating. However, radiator systems cannot be used for heating
in electric vehicles. In this study, the vehicle cabin air-conditioning system for electric minibus is designed using
heat pump, to utilize both in summer and winter. As the theoretical component of the study, cooling loads for
winter and summer conditions and coefficient of performance (COP) for different condensation and evaporation
temperatures are calculated for the heat pump, and the results are presented. The results indicate that when heat
pump is used for heating, compressor power is reduced and COP is increased as evaporation temperature
increases. When heat pump is used for cooling, compressor power increases and COP decreases as condensation
temperature increases. In the implementation phase of the air conditioning system, evaporation temperature is set
to 5°C in heating and condensation temperature is set to 45°C in cooling. The air conditioning system that is
designed for minivans and based on heat pump is tested for heating and cooling. The tests showed that under
44°C outside temperature, air with 25°C temperature is blown into the cabin after 3600 seconds. When the
outside temperature is set to -14°C, air with 23°C temperature is blown into the cabin after 1800 seconds, and
indicate successful design and implementation.

Keywords: Vehicle heat pump, heating-conditioning system in vehicle
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MODELING THE CLUTCH ENERGY OF A HEAVY DUTY VEHICLE

ismail Akkurt Giinay Anlas =

"Ford Otosan, ISTANBUL
Bogazici University, Department of Mechanical Engineering, ISTANBUL

ABSTRACT

Clutch energy is the thermal energy dissipated on the clutch disc, and reaches the highest level during drive-
off as a result of the difference between the angular speeds of the flywheel and clutch disc, and the torque
transmitted. Clutch energy is an effective parameter on clutch life. This study presents a new model to calculate
the clutch energy for a rear wheel driven heavy-duty vehicle. Three different driver profiles are used based on
the release of the clutch pedal: i) the pedal travels with the same speed all the way, ii) the travel speed of the
pedal increases, iii) the travel speed of the pedal decreases. Clutch hill-fade test is performed to check the
accuracy of the model. When compared to a simpler model that is widely used in literature, the model used in
this study calculates the clutch energy and angular speed behaviors of flywheel and transmission input shaft in
better agreement with experimental results. The total clutch life is also estimated using the mean specific friction
power.

Keywords: Clutch energy, clutch hill fade test, clutch life, slip time

ARAC KALKISINDAKI DEBRiYAJ UZERINDEKi ENERJININ AGIR TiCARi ARACLARDA
MODELLENMESI

OZET

Debriyaj enerjisi, volan ile debriyaj diski arasindaki hiz farkinin fazla olmasindan ve tork direncinden dolay1
ara¢ kalkarken en yiiksek seviyelere ulasan debriyaj omriinde etkili bir parametredir. Bu calismada, yaygin
olarak kullanilan basit model yerine, arkadan g¢ekisli agir ticari araglar i¢in ara¢ kalkarken debriyaj enerjisini
hesaplayan yeni bir model olusturulmustur. Elde edilen matematiksel model ayrica debriyaj pedalina basma
cesitlerine gore ii¢ farkll siiriicii profili icermektedir: kalkis boyunca sabit hizda debriyaj pedalindan ayagini
¢eken, once hizli daha sonra yavas ¢eken ve dnce yavas daha sonra hizli ¢geken. Hesaplama sonuglarinin gergek
uygulamalarla karsilastirilmasi i¢in arag testi yapilmistir. Basit modelle volanin ve sanziman giris saftinin agisal
hizlar1 ve ortaya g¢ikan enerji karsilagtirildiginda test sonuglarina daha yakin sonucglar elde edilmistir. Ayrica,
debriyaj balatast birim alanma diisen ortalama gii¢ hesab1 kullanilarak, aracin ayni sartlarda ayni manevralari
yaptiginda toplam debriyaj Omrii hesaplanmistir.

Anahtar kelimeler: Debriyaj enerjisi, debriyaj omiir testi, debriyaj 6mrii, kavrama zamami
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TASIT HAVA EMIS SISTEMI iCIN TASARLANMIS BiR SIKLON TOZ
TUTUCUNUN SAYISAL OLARAK INCELENMESI

Ali Sakin*, Irfan Karagéz**, Murat Ergiil*, Unal Demirtas*, Biilent Parali*,
Fatih Hakki Savas™

*Ar-Ge Direktorliigli, TOFAS Tiirk Otomobil Fabrikasi A.S., BURSA
““Uludag Universitesi, Miihendislik Fakiiltesi, Makine Miih. Bol., BURSA

OZET

Giintimiizde tagitlarda, farkli sistemlerde, dis ortam kosullarindaki partikiillerin de-kontaminasyonu igin
filtreler kullanilmaktadir. Mevcut hava filtreleri gézenekli ve sik yapilarindan dolay1 hava emis sistemi {izerinde
oldukca dnemli derecede basing kayiplarina sebep olmaktadir. Bu calismada hava filtresi yerine kullanilabilecek
siklon geometrisi tasarlanmis ve performans parametreleri sayisal olarak incelenmistir.

Anahtar kelimeler: Siklon ayirici, hava emis sistemi, basing kaybi

NUMERICAL INVESTIGATION OF A CYCLONE FILTER DESIGN FOR VEHICLE AIR INTAKE
SYSTEM

ABSTRACT

Nowadays, filters are used to decontaminate particles of outside environment for different sub-systems of
vehicles. Due to porous media, they can cause significant pressure drops through the inlet manifold system. In
this study, cyclone geometry which can be used instead of air filter was designed and performance parameters
were investigated numerically.

Keywords: Cyclone separator, air-intake system, pressure drop
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OTOMOTIV ENDUSTRISINDE TWIP CELIKLERIN GELECEGI

Siileyman Klllg:*, Fahrettin Oztiirk™
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OZET

Son yillarda otomobil endiistrisi hafifletme, yakit tasarrufu, diisiik karbondioksit emisyonu ve giivenlik
calismalarina hiz vermistir. Bu tiir iyilestirmeler genellikle yeni gelistirilen ¢elik malzemelerle yapilmaktadir.
Ikizlenme yoluyla plastisite kazanan (TWinning Induced Plasticity, TWIP) gelikler bu malzemelere &rnek
olarak gosterilebilir. TWIP ¢elikleri, yiiksek sekillendirilebilme o6zelliklerinin yaninda yiiksek mukavemet
degerlerine sahiptirler. Bu ¢alismada, TWIP ¢eliginin otomotiv endiistrisinde mevcut kullanim1 ve gelecekteki
durumu incelenmistir. Bu tiir celikler tasarimlarda kullanildiginda yiiksek mukavemet degerleriyle hafiflik
saglamakta ve yiiksek siineklik 6zelligi sayesinde de karmasik parcalar kolaylikla iretilebilmektedir. En biiyiik
dezavantaji ise sekillendirme sonrasi ortaya ¢ikan geri esneme problemidir. Yapilan incelemelerde iilkemizde bu
celiklerin kullaniminin yeterli diizeyde olmadigi, hedeflere ulagsmak icin bu yondeki arastirmalara hiz verilmesi
gerektigi sonucuna vartlmistir.

Anahtar kelimeler: TWIP, otomotiv malzemeleri, ileri yiiksek mukavemetli ¢elik
THE FUTURE TREND OF TWIP STEELS IN AUTOMOTIVE INDUSTRY

ABSTRACT

In recent years, the automotive industry has increased its efforts on lightweight design, fuel economy, low
carbon dioxide emission, and safety. Many of these improvementshave been accomplished through incorporation
of new generation steels, including TWinning Induced Plasticity (TWIP) steels. TWIP steels have high strength
in addition to their high ductility. In this study, the current use of TWIP steels in automotive industries and future
trends of the steels are investigated. When these steels are used, light-weight designs are achieved with a high
strength, and complex shape parts are easily manufactured due to high ductility of the materials. The biggest
disadvantage of these steels is the high springback values after the deformation. Based on our investigation, it is
concluded that these steels are not used sufficiently in our country; accordingly, more research should be
conducted in these areas in order to reach the goal.

Keywords: TWIP, automotive materials, advanced high strength steel
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FARKLI CELIKLERIN KAYNAGINDA ISIL ISLEMLERIN MEKANIK
OZELLIKLER UZERINDEKI ETKIiSi

Kutlay Kalmaz*, Umut Hirsava*, Ahmet Tayfun Kiraz*, Rukiye Ertan**,
Hande Giiler**

*Uludag Universitesi, Miih. Fak., Mak. Miih. Bél., Goriikle 16059, BURSA
**Jludag Universitesi, Miih. Fak., Otomotiv Miih. Bl., Gériikle 16059, BURSA

OZET

Bu calismada, soguk sekil verilebilir DD11 ve S420MC gelikleri birbirleriyle MIG kaynagi yontemi
kullanilarak kaynak edilmistir. Kaynak esnasinda meydana gelen gerilmeleri azaltmak ve i¢ yap1 degisimlerini
diizenlemek i¢in farkli 1s1l islemler uygulanmustir. Isil islemlerin mekanik 6zellikler iizerindeki etkisi cekme ve
sertlik deneyleri yapilarak degerlendirilmistir. Sonuglar, kaynak sonrasi gerilmeleri giderme amaciyla yapilan 1sil
islemlerin malzemenin mekanik 6zelliklerini biiylik oranda etkiledigini gostermistir. Kaynak islemleri sonrast
uygulanan dogru 1sil islem parametreleri ile mukavemet degerlerini ¢ok diisiirmeden siinekligi ve toklugu
artttrmak miimkiindiir.

Anahtar kelimeler: DD11 ¢eligi, $420mc ¢eligi, kaynak, ¢cekme deneyi, vickers sertligi

THE EFFECT OF HEAT TREATMENTS ON THE MECHANICAL PROPERTIES OF WELDED
DIFFERENT STEELS

ABSTRACT

In this study, cold-formable DD11 and S420MC steels are welded to each other using the MIG welding
method. The various heat treatments were applied to reduce the stresses occurred during welding, and to regulate
the microstructure changes. The results showed that heat treatment applications carried out after welding in order
to remove the stress greatly affect the mechanical properties of materials. It is possible to increase the ductility
and toughness without reducing the strength too much with the proper heat treatment parameters applied after
the welding.

Keywords: DD11 steel, s420mc steel, welding, tensile test, vickers hardness
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KATAFOREZ SONRASI BOYALI YUZEYDE OLUSAN DAMLACIK
IZLERININ GIDERILMESI
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OZET

Otomotiv endiistrisinde kullanilan gévde parcalarinda o6zellikle alt ve yatay yiizeylerde damlacik/akinti
seklinde hatalar meydana gelebilmektedir. Ancak kaliteli bir iiretim i¢in bu pargalarin kataforez tesislerinde
hatasiz sekilde boyanmasi beklenmektedir. Siire¢lerde meydana gelen bu hatalar hem ekstra is¢ilige hem de
zaman kayiplarina neden olmaktadir.

Bu tiir hatali pargalari ortadan kaldirmak amaci ile yeni bir siire¢ tasarimi yapilmistir. Bu calismada, siireg
planlama amaci ile tasarlanan sistem ve sistemi dogrulama amagli yapilan deneyler agiklanmaktadir. Bildirinin
son boliimiinde de sonuglar tartigiimaktadir.
Anahtar kelimeler: Kataforez, deneysel gelistirme, damlacik izi
REMOVAL OF THE DROPLET TRACES FROM PAINTED SURFACES AFTER CATAPHORESIS

ABSTRACT

Droplets or stream errors may occur especially on the lower and lateral surfaces of body parts used in
automotive industry. However, these parts must be painted faultlessly through process of cataphoresis for a good
quality production. These errors occurring in the process produce loss of time and capacity as well as using extra
manpower.
In order to remove the possibility of the defect on the parts, a new process design is presented. In this study, an
improved system design with the objective of process planning described and related experiments in order to
system verification are presented. The results are also discussed in the final section of the paper.

Keywords: Cataphoresis, experimental development, droplet trail
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OTOBUS CELIK SACLARI iCiN DIRENC NOKTA KAYNAGI iSLEM
MODELLEMESI

Ali Can Onur”

“Orta Dogu Teknk Universitesi, Miihendislik Fakiiltesi, Metalurji ve Makine Miih. Bol, ANKARA
Man Tiirkiye A.S., ANKARA

OZET

Otomotiv endiistrisinde, pargalarin Omiirlerinde malzeme o6zelligi kritik bir faktordiir. Malzeme
ozellikleri, en fazla kaynak gibi 1sil proseslerden etkilenir. Bu g¢alisma, otobiis ¢elik saclarinin kaynak
bolgesindeki mekanik ve metaliirjik degisimlere odaklanmistir. Kaynak kosullarina ek olarak, ¢elik sac parga
geometrisi ve malzeme tip faktorleri proses degiskenleri olarak galisilmistir. Deneysel boliim, kaynatilmis
yapilarin sonlu eleman modellemesi igermektedir. Mekanik testler, mikro yapi arastirmalart ve kalinti
geriliminden elde edilen sonuglar sonlu eleman simiilasyon yazilimi Weld Planner kullanilarak dogrulanmistir.

Anahtar kelimeler: Diren¢ nokta kaynagi, sonlu elemanlar yontemi
RESISTANCE SPOT WELDING PROCESS SIMULATION FOR BUS METAL SHEETS
ABSTRACT

Material property is a critical factor in the life span of the parts in automotive industry. Material
properties are mostly affected by thermal processes such as welding. This study focusses on the mechanical and
metallurgical changes in the welding zone of the transportation steel sheets. In addition to the welding
conditions, steel sheet group geometry and the material type factors were studied as process variables.
Experimental part includes finite element modeling of the welded structures. The verification of the results of
mechanical tests, microstructural investigations and measurement of residual stress was performed by Weld
Planner software.

Keywords: Resistance spot welding, finite element method
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OTOMOTIV SANAYINDE KULLANILAN TWIP CELIGININ
ELEKTRIK DIRENC PUNTA KAYNAGINDA ELEKTROD BASKI
KUVVETININ MEKANIK OZELLIiKLERE ETKISi

Hakan Aydin, Miimin Tutar, Ali Bayram

Uludag Universitesi, Mithendislik Fakiiltesi, Makine Miihendisligi Boliimii, BURSA

OZET

Bu calismanin temel amaci, TWIP saclarinin elektrik diren¢ punta kaynaginda ihtiya¢ duyulan temel
hususlarin ¢6ziime kavusturulup, bu saclarin otomotiv sanayindeki adaptasyon siirecine katki saglamaktir.
Kaynaklarda kaynak akimi ve kaynak zamani sabit tutularak elektrod baski kuvveti degistirilmistir. Kaynakli
numunelerinin kalitesini belirlemede optik ve taramali elektron (SEM) mikroskop incelemeleri, mikrosertlik
Olciimleri ve ¢ekme testleri esas alinmustir. Tane boyutu ve sekli bakimindan kaynak bolgesinde 3 ana
mikroyapisal bolge tespit edilmistir: Temel malzeme (TM), 1s1 tesiri altindaki bolge (ITAB), ve erime bolgesi
(EB). Disiik elektrod baski kuvvetleri erime bolgesinde makro kaynak hatasi sigratma bosluguna sebep
olmustur. 3 kN’luk elektrod baski kuvvetine kadar erime bolgesi boyutu (NS) artmis, sonrasinda artan elektrod
baski kuvveti ile NS degeri azalmistir. Diger taraftan, 3 kN’luk elektrod baski kuvvetine kadar ¢cokme miktari
azalmig, sonrasinda ise artan elektrod baski kuvveti ile ¢okme miktar1 artmistir. Kaynak bolgesi sertlik degerleri
temel malzeme sertlik degerinden daha diisiik kalmigtir. ITAB en diisiik sertlik degerlerine sahip bolge olmustur.
Elektrod baski kuvveti artigi ile ITAB sertligi diismiistir. Tiim numunelerin ¢ekme testlerinden sonraki
kirilmalart yiiksek kopma yiikiine sahip ¢ekirdek veren tipte gerceklesmistir. 3 kN’luk elektrod baski kuvvetine
kadar kopma yiikii ve ¢ekme uzamasi artmus, sonrasinda artan elektrod baski kuvveti ile her iki degerde
azalmigtir. Ayrica, kaynaklt numunelerin NS degerleri ve kopma yiikleri arasinda lineere yakin bir iligki oldugu
da tespit edilmistir.

Anahtar kelimeler: TWIP ¢eligi, elektrik direng punta kaynagi, mikrosertlik, gekme 6zellikleri

THE EFFECT OF ELECTRODE FORCE ON THE MECHANICAL PROPERTIES OF ELECTRICAL
RESISTANCE SPOT WELDED TWIP STEEL USED IN AUTOMOTIVE INDUSTRY

ABSTRACT

The main objective of this study is to clarify fundamental issues needed in the electrical resistance spot
welding of TWIP sheets, and so, is to contribute the adaptation of these sheets to the automotive industry. In the
welding experiments, weld current and welding time was kept constant, and electrode force was changed.
Optical microscopy, scanning electron microscopy (SEM), microhardness measurement, and tensile shear tests
were conducted to evaluate the quality of the welded joints. In terms of grain size and shape, three main
microstructural zones were identified in the welded region: Base metal (BM), heat affected zone (HAZ) and
fusion zone (FZ). The lower electrode forces led to a macro welding defect, expulsion cavity, in the FZ. The
nugget size (NS) increased with increasing electrode force up to 3 kN, and above 3 kN, it decreased. On the
other hand, the indentation depth decreased with increasing electrode force up to 3 kN, and above 3 kN, it
increased. The microhardness values in the weld regions were always lower than that of BM. The lowest
hardness values were observed in the HAZ. The hardness in the HAZ decreased with increasing electrode force.
In the tensile shear tests, all resistance spot-welded TWIP joints exhibited a full button pull-out failure mode
having higher tensile sehar load. The tensile shear load and tensile shear deformation increased with increasing
electrode force up to 3 kN, and above 3 kN, both of them decreased. Additionally, the almost linear relationship
between NS and tensile shear load of the welded joints was determined.

Keywords: TWIP steel, electrical resistance spot welding, microhardness, tensile properties
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KALIP PARAMETRELEBININ FARKLI TiP SACLARIN CLINCHING
ILE BIRLESTIRILMESI UZERINDEKI ETKILERININ INCELENMESI

Onur Saray, Samet Ceri

“Bursa Teknik Universitesi, Doga Bilimleri Mimarlik ve Mithendislik Fakiiltesi, Makine Miih. B61., BURSA
OZET

Bu calismada, AISI 1010 celigi ile AA5083 aliiminyum alasimi clinching yontemi ile birlestirilmesinde
kullanilan kalip sistemine ait boyutsal parametrelerin birlesme davranisi iizerindeki etkileri sonlu elemanlar
analizleri ile incelendi. Kalip sistemine ait parametrelerin birlesme bolgesindeki sac kalinligi ve kenetlenme
genisligi lizerinde onemli etkilere sahip oldugu goriildii. Ozellikle, kenetlenme bdlgesi genisliginin incelenen
parametrelerin biitliiniinden 6nemli oranda etkilendigi anlasildi. Genel olarak, kalip derinligi ile kalip kdsesi
yuvarlatma yarigcapinin artan degerleri kenetlenme genisligini arttirdigi goriildii. Ancak, kalip boslugu ve zzimba
kosesi yuvarlatma yaricapinin artan degerleri kenetlenme genigligini olumsuz yonde etkiledi. Birlesme
bolgesindeki sac kalinligindaki incelmenin incelenen kalip parametreleri ile iligkisi ¢ok belirgin olarak ortaya
ctkmamaktadir. Ancak, kalip derinliginin arttirilmast durumunda, iist plakanin birlesme bolgesindeki kalinligi
azalma egilimi sergilemektedir. Efektif gerinim degerlerinin kalip koseleri, zzimba kosesi gibi geometrik
diizgiinsiizliiklerin bulundugu bolgelerdeki ortaya ¢ikan lokal deformasyon davranislart nedeniyle yiiksek
degerlere ulagmaktadir. Bu durum, birlesme bdlgesindeki plastik gerinim dagiliminin homojen olmamasina
neden olmaktadir.

Anahtar kelimeler: Clinching, birlestirme, sonlu elemanlar analizi, ais1 1010, aa5083

INVESTIGATION OF EFFECT OF TOOLING PARAMETERS ON THE CLINCHING OF
DISSIMILAR SHEETS

ABSTRACT

In this study, influence of geometrical parameters of the clinching tool on the dimensional features of
the joints of AISI 1010 steel and AA5083 aluminum alloy was investigated via finite element analysis. Obtained
results indicated existence of a strong relationship between the tool geometry and sheet thickness and interlock
length of clinch joints. Expecially, interlock length of the joints strongly affected from the all of the tool features
that included into the context of the current study. Generally, increasing values of die depth and radii of die
corner enhanced the interlock length. However, increasing values of die clearence and radii of punch corner
decreased this value. Thickness of the upper sheet was more or less influenced form the geometrical features of
the die system. A slight decrease in thickness of the upper sheet was observed at the interlock region when the
die depth was increased. Distribution of the effective strain through the clinched sheets was inhomogeneous due
to the geometrical irregularities of the die-punch sytem leading to local deformation and formation of high levels
of plastic strain.

Keywords: Clinching, joining, finite element analysis, ais1 1010, aa5083
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ELEKTRONIK DENGE KONTROL SISTEMININ (ESC) DENEYSEL
OLARAK TASIT GUVENLIGI VE TASIT DINAMIKLERINE
ETKILERININ INCELENMESI, 1. KISIM: DENEY METODU VE
SAVRULMA PAREMETRESININ INCELENMESI

Omer Tiirkcan*, Mesut Diizgiin*, Morteza Dousti**
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OZET

Elektronik tagit denge kontrol sistemi (ESC), siiriiciiniin tasit iizerindeki hakimiyetini kaybettigi durumlarda
tasitin dinamik yapisina miidahale ederek tasiti kararli hale getirebilmektedir. Bu ¢alismada; ESC’nin tasit
giivenligine etkileri deneysel olarak incelenmistir. Deneylerde; sedan bir test araci {izerinde ESC sistemi devrede
oldugu ve ESC sistemini devreden ¢ikartildigi durumlarda tasit giivenligi ve tasit dinamiklerine etkileri
incelenmistir. Deneysel ¢alismada; aracin yol tutusunu, giivenligini ve dinamik yapisinin 6nemli parametrelerini
degerlendirmek i¢in, ISO 3888-2 test yontemi tercih edilmistir. Bu test yontemi, kuru asfalt zemin tizerinde 65-
80 km/h tasit hizlarinda gergeklestirilmistir. Ayrica deneylerde aracin farkli parametrelerini 6lcen GPS tabanli
veri toplama cihazindan yararlanilmistir. Deneysel ¢alismadan elde edilen sonuglara gore, ESC sisteminin tagit
kararliligin1 muhafaza ederek siiriiciiniin tasit iizerindeki hakimiyetini arttirdigi gézlemlenmistir.

Anahtar kelimeler: Tasit giivenligi, esc, gps tabanl veri toplama cihazi, 1s0 3888-2

EXPERIMENTAL INVESTIGATION OF ELECTRONIC STABILITY CONTROL SYSTEM (ESC)
EFFECTS ON THE VEHICLE SAFETY AND VEHICLE DYNAMICS, PART 1: EXPERIMENTAL
METHOD AND YAW RATE PARAMETERS INVESTIGATION

ABSTRACT

Interfering the dynamic controls of the vehicle, Electronic Vehicle Stability Control system (ESC) was able
to stabilize the vehicle once the driver lost the control over the vehicle. In this study, the impact of the ESC on
the vehicle safety was expreimentally analyzed. In the experiments, the vehicle safety and impacts of ESC on the
vehicle dynamics were analyzed on a sedan test vehicle with the ESC-on and ESC-off. In the experimental study,
ISO 3888-2 testing method was preferred in order to evaluate the road handling capability and safety of the
vehicle as well as the important parameters of its dynamic structure. This testing method was conducted on dry
asphald surface at speeds of 65-80 km/h. Further, a GPS data logger was also used in the experiments while
measuring the different parameters of the vehicle. According to the results obtained in this experimental study, it
was observed that the ESC system improved the handling capacity of a driver on the vehicle while it was
maintaining the vehicle stability.

Keywords: Vehicle safety, esc, gps data logger, iso 3888-2
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DEVRILME ACISI ETKILERININ INCELENMESI
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OZET

Elektronik tasit denge kontrol sistemi (ESC), tasitin gitmesi gerektigi dogrultu ile siiriiciiniin yapmis oldugu
direksiyon hareketlerini takip ederek aracin siiriiciiniin istegi disinda farkli bir yone dogru hareket etmesi
durumunda siiriiciiden bagimsiz olarak tasit dinamigine miidahalede ederck tasiti dengeli hale getirebilir. Bu
calismada; binek tasitlara etki eden yanal ivme ve devrilme agisinin etkileri ESC sisteminin devrede oldugu ve
bu sistemin devre dis1 birakildig1 durumlarda meydana gelen degisimler deneysel olarak incelenmistir. Deneysel
calismada; farkli tasit hizlarinda (65-80 km/h) aracin yol tutusunu, giivenligini ve dinamik yapisini
degerlendirmek icin ISO 3888-2 test yontemi kullanilmistir. Ayrica deneysel ¢alisma esnasinda tasitin dinamik
yapisint Olgebilmek i¢in GPS tabanli veri toplama cihazi kullanilmistir ve elde edilen veriler MATLAP
programinda anlamlandirilmigtir. Yapilan ¢alismanin sonucunda, ESC sisteminin devrede oldugu durumda
sistem tagitin dinamik yapisina gerekli miidahaleleri yaparak kaza yapma olasiligini en aza indirebilmek igin
stiriiciiye yardimci oldugu gézlemlenmistir.

Anahtar kelimeler: Tasit giivenligi, ESC, GPS tabanli veri toplama cihazi, ISO 3888-2

EXPERIMENTAL INVESTIGATION OF ELECTRONIC STABILITY CONTROL SYSTEM (ESP)
EFFECTS ON THE VEHICLE SAFETY AND VEHICLE DYNAMICS, PART 2: LATERAL
ACCELERATION AND ROLLOVER ANGLE

ABSTRACT

Electronic vehicle stability control system (ESC), was able to stabilize the vehicle by interfering the vehicle
dynamic independently of the driver in case the vehicle moves towards a different direction than the intended
direction by following the steering wheel moves driven by the driver and the direction that vehicle should
follow. In this study, the impacts of the lateral acceleration and rollover angle affecting passenger cars and
changes between the situations where ESC is on and off were experimentally analyzed. In the experimental
study, 1SO 3888-2 testing method was preferred in order to evaluate the road handling capability and safety of
the vehicle as well as the important parameters of its dynamic structure. Further, a GPS data logger was also
used in the experiments while measuring the different parameters of the vehicle and obtained data were
processed on MATLAP program. In conclusion of the study conducted, it was observed that the system assisted
the driver by performing required interventions into the dynamic structure of the vehicle while the ESC system
was activated in order to minimize the possibility of having an accident.

Keywords: Vehicle safety, esc, gps data logger, iso 3888-2
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DESIGNING PROTOTYPE IGNITION CONTROL UNIT
FOR A SPARK-IGNITION ENGINE

Barns Erkus*, M. ihsan Karamangil*, Ali Siirmen”

“Uludag University, Faculty of Engineering, Dept. of Automotive Eng., BURSA
Bursa Technical University, Faculty of Natural Sciences, Architecture and Engineering, Dept. of
Mechanical Eng., BURSA

ABSTRACT

In this study, electronically controlled ignition system was designed considering the effects of
electromagnetic interference (EMI) and the experimental results obtained for different ignition advance values in
a spark-ignition engine, were shared. It was detected that the designed system could control the ignition process
without any problem by analyzing the obtained results.

Keywords: Electronic ignition, power integrated circuits, micro controller, electromagnetic interference
BUJi ATESLEMELI BIR MOTOR ICiN PROTOTIP ATESLEME KONTROL UNITESI TASARIMI
OZET
Bu calismada, elektromanyetik girisim etkileri dikkate alinarak elektronik kontrollii atesleme sistemi
tasarlanmis ve buji ateslemeli bir motorda farkli atesleme avans degerleri i¢in elde edilen deneysel sonuglar

paylasilmistir. Elde edilen sonuglarin analiz edilmesiyle tasarimi yapilmis sistemin problemsiz bir sekilde
atesleme islemini kontrol edebildigi tespit edilmistir.

Anahtar kelimeler: Elektronik atesleme, gii¢ entegre devreleri, mikro denetleyici, elektromanyetik girigim
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DONANIM ICEREN TASIT SIMULASYON SiSTEMI iLE
ELEKTRONIK KARARLILIK KONTROLCUSUNUN
DEGERLENDIRILMESI
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“Otomotiv Arastirma Merkezi, Ohio State Universitesi, Columbus, A.B.D.

OZET

Donanim igeren simiilasyon sistemleri aragtaki kontrol sistemlerindeki kod degisikliklerini, komponent
testlerini, hata durumu testlerini gerceklestirmek i¢in kullanilirlar. Simiilasyonlarda dogrulanmis ve gercekei bir
ara¢ modelinin kullanilmasi gerekmektedir. Dogrulama calismasinda, deney ve simiilasyon sonuglarinin kabul
edilir bir yakinlikta ortiismesi istenmektedir. Bu bildiride ger¢cek zamanli Carsim programinda g¢alisan bir arag
dinamik modeli tanitilmis ve segilen aracin dinamik test verileri kullanilarak model dogrulamasi yapilmistir. Bu
Carsim modeli Tofag Ar-Ge donanim igeren tasit simiilasyonu test bankosunda kullanilmigtir. Beklemeli siniis
testi i¢in deneysel ve donanim igeren simiilasyon sonuglari karsilagtirilmis ve sonuglarmm uyumlu oldugu
goriilmiistiir. Yazarlarin daha 6nceki bir yaymnindan alinan iki elektronik kararlilik kontrol (ESC) algoritmasi
donanim igeren tasit simiilatoriinde denenmistir. Algoritmalari karsilastirabilmek i¢in degisik degerlendirme ve
derecelendirme kriterleri 6nerilmis ve kullanilan gelismig ESC algoritmasinin temel ESC algoritmasina gore
daha iyi sonuglar verdigi goriilmiistiir.

Anahtar kelimeler: Donanim igeren tasit simiilatori, elektronik kararlilik kontroli, ESC degerlendirmesi ve
derecelendirmesi

EVALUATION OF ELECTRONIC STABILITY CONTROLLER USING HARDWARE-IN-THE-LOOP
VEHICLE SIMULATOR

ABSTRACT

Hardware in the loop simulation is used to test code changes in automotive control systems, for component
tests and for fault testing. A realistic and validated vehicle dynamic model needs to be used in the simulations. A
vehicle dynamics model developed in the Carsim real time program environment and its validation using
experimental results have been presented in this paper. This Carsim real time model has been used in the Tofas
R&D hardware-in-the-loop simulator. Experimental and hardware-in-the-loop simulation results have been
compared for the sine with dwell test and the results have been found to be in good agreement. Two electronic
stability control (ESC) algorithms taken from earlier work of the authors have been tested and evaluated in the
hardware-in-the-loop simulator. Different evaluation and rating methods have been formulated and used to
compare the two ESC algorithms and the advanced ESC system has been observed to have superior performance
as compared to the basic ESC algorithm.

Keywords: Hardware-in-the-loop vehicle simulator, electronic stability control, ESC evaluation and rating
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CONTROL & HARDWARE PROTECTION CALIBRATION OF TWO-
STAGE TURBOCHARGER ON A PASSENGER CAR DIESEL ENGINE

Erman Kiiciikkaraca, Elif Ozmen

Ford Otomotiv Sanayi A.S, Sancaktepe, ISTANBUL

ABSTRACT

Boosting system is an essential part of today’s diesel engines. It plays an important role to reduce CO2 &
soot emissions and improve engine performance. Two-stage boosting enables increasing low-end torque and also
maximum power, which are conflicting targets for an equal capacity single turbo diesel engine. In this study,
operating principles and control problems for a two-stage turbocharger system are analyzed; calibration solutions
to improve control and protect turbocharger hardware are explained.

Keywords: two-stage turbocharging, series sequential turbocharger, engine calibration, model based control,
hardware protection
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INVESTIGATION OF AUTOMOTIVE HEADLAMP ASSEMBLY MADE
OF THERMOPLASTICS UNDER RANDOM LOADS

Samet Calhiskan

Farba A.S. R&D Center, Organize Sanayi Bolgesi, Sar1 Cad. No: 21 Niliifer, BURSA
ABSTRACT

The study deals with the investigation of a basic halogen, with free form optic reflector headlamp
assembly made of thermoplastics utilizing the finite element method in the implementation of spectral type of
loads to predict the fatigue life of the headlamp assembly applying Dirlik’s approach.

Fatigue damage is traditionally determined by two approaches first from the time signals, second from frequency
response of the loads in the form of stress and strain. Identifying a spectral type of loading in time domain
requires very large amount of time records to describe the random loading processes. Frequency based fatigue
calculation can be utilized for spectral form of loading in which random loads and responses are categorised
using Power Spectral Density (PSD) functions.

This work describes, the effects of a spectral form of loading on the headlamp assembly made of thermoplastics,
the implementation of spectral type of loads in finite element environment to identify the premature failure
locations on the headlamp assembly.

Keywords: Vibration, fatigue, random, headlamp, thermoplastics
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M2 ve M3 KATAGORISI YOLCU TASITLARININ MOTOR HAREKET
AKTARMA ORGANLARINDA OLUSAN TIiTRESIM - GURULTU
PROBLEMLERI VE COZUMLERI

Mustafa Murat Kiiciimen, Ciineyt Uziim, Alper Altiner

Hexagon Studio, KOCAELI
OZET

Bu caligmada, enine yerlestirilmis motor ve buna bagh olarak uzun aktarma organlar1 yapisina sahip olan
yolcu tasitlarinda, motor hareketleri sirasinda meydana gelen sarsintilarin minimum diizeye indirilmesi amaci ile
yiriitiilen ¢alismalardan hidrolik kaplin ¢alismas1 incelenmektedir. Ani motor tepkilerinin gii¢ iinitesi ve aktarma
organlar1 dahilinde titresim ve giiriiltii olusturmasi nedeni ile olusan yolcu konfor kayiplarinin ortadan
kaldirilmas1 amaciyla tasarlanan hidrolik kaplin ¢6ziimii avantajlari ve kullanim sartlar1 ifade edilmektedir.

Anahtar kelimeler: Hidrolik kaplin, damper etkisi, yolcu konforu

VIBRATION AND NOISE ISSUES WITH RELATED SOLUTIONS ON DRIVELINE FOR M2 AND M3
CLASS PASSENGER VEHICLES

ABSTRACT

In this study, design and operating conditions of hydraulic coupling mechanisms are investigated in terms of
minimizing the vibrations occur during engine reactions for vehicles with long drivetrain path and transversal
engine mounting structure. It has been focused on the advantages and application conditions of hydraulic
couplings designed in order to compensate vibrations and noises as a result of sudden engine reactions which
effects on overall passenger comfort.

Keywords: Hydraulic coupling, damping effect, passenger comfort
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ELIMINATION OF RANDOM STRUCTURAL BRAKE NOISE

Dilek Akca*, Ersen Cerit*, Bora Guntay**, Ozgun Yilmaz**, Okan Tandogan***

“Ford Otosan Product*pevelopment, Brake System Engineering, SANCAKTEPE
Ege Fren Sanayi ve Tic A.S., [ZMIR
““Novomec Engineering Services, ISTANBUL

ABSTRACT

This paper presents heavy commercial truck disc brake random structural brake noise phenomenon. The
brake noise is audible especially at low vehicle speed without masking from other noise sources and often leads
to customer complaints resulting in significant warranty costs. Most studies in literature concentrate on
optimization of the brake system to reduce brake noise. The brake noise issue was detected during prototype
vehicle building phase and was noticeable while vehicle standstill and brakes are cold. To be able to accurately
measure noise issues, replication via rig testing would be the first step in identifying the issue. On the other hand
brake noise development work has primarily remained at the vehicle-level either through public or private
proving ground road testing. This is because brake noise is highly-dependent on the response dynamics of the
vehicle suspension, chassis and surrounding parts. The problematic noise studied in this paper was successfully
regenerated via setup on continuous rotation rig by using noisy parts. The continuous rotation rig testing
simulates sequential constant torque application with low disc rotational speed less than 5 rpm. To characterize
noise path at various system pressures, each brake part on the continuous rotation rig was instrumented with a
data acquisition system having accelerometers and a microphone. After completion of each brake subcomponent
vibration analysis, the predominant vibrations were found in the x-y plane of the vehicle axis system. The
potential interface causing major vibration during braking action is proven as calliper carrier to pad surface via
adjusting or separating the contact manually.

Keywords: Structural brake noise, heavy commercial truck, frequency analysis, air disc brake

DUZENSIZ YAPISAL FREN SESININ YOK EDiLMESIi
OZET

Bu makale, agir ticari ara¢ disk frenlerinde goriilen diizensiz yapisal fren sesi olgusunu incelemektedir.
Bahsedilen fren sesi, 6zellikle diisiik ara¢ hizlarinda ve diger giiriiltii kaynaklari tarafindan maskelenmedigi
kosulda duyulabilmekte, siklikla miisteri sikayetine yol acarak, yiiksek garanti maliyetine sebep olmaktadir.
Literatiirdeki bircok ¢alisma, fren sesini azaltmak {izere, fren sistemi optimizasyonuna konsantre olmustur. Fren
sesi sorunu, prototip ara¢ iretimi fazinda fark edilmistir ve arag¢ hareketsiz haldeyken ve frenler sogukken
anlagilabilir durumdadir. Fren sesi sorunlarimi dogru sekilde 6lgebilmek igin, test diizenegi ile sesi tekrarlamak,
sorunu ¢oziimlemede ilk basamak olmaktadir. Diger yandan fren sesi igin gelistirme ¢alismalari, 6ncelikli olarak
trafige agik veya 6zel test merkezlerinde arag seviyesi yol testleri ile gerceklestirilmektedir. Bu durumun sebebi;
fren sesinin arag¢ silispansiyonu, sasi ve ¢evre pargalarinin tepki dinamigine son derece bagli olmasidir. Bu
makalede ¢alisilan soruna yol agmus fren sesi, kesintisiz doniislii test diizenegi iizerinde, ses problemi goriilen
parcalar kullanilarak basarili bir sekilde tekrar edilebilmistir. Kesintisiz doniislii test diizenegi, 5 dev/dk’dan
diisiik rotor doniis hizlarinda ardisik sekilde sabit tork uygulamalarimi simiile etmektedir. Cesitli basinglardaki
ses davranig karakteristigini belirleyebilmek i¢in, kesintisiz doniislii test diizenegindeki herbir fren pargasi, ivme
Olcerler ve mikrofon igeren veri toplama sistemi ile enstriimante edilmistir. Herbir fren alt parcasinin titresim
analizinin tamamlanmasi sonrasi, baskin titresimlerin ara¢ koordinatlarina gore x-y diizleminde oldugu
bulunmustur. Frenleme sirasinda ortaya ¢ikan baglica titresim sebebi olabilecek potansiyel arayiiziin, kaliper
tagiyici ile balata arasi yiizey oldugu, temas ylizeyinin degistirilmesi veya manuel olarak temasin kesilmesi
yontemleri ile ispatlanmustir.

Anahtar kelimeler: Yapisal fren sesi, agir ticari arag, frekans analizi, havali disk fren
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IVME SINYALLERI KULLANILARAK BiR AGIR TiCARi ARACIN
SURUCU KABININE GELEN YUKLERIN FREKANSA BAGLI
OLARAK HESAPLANMASI

Eren Aydemir*, Polat Sendur*, M. Selcuk Arslan**

*Ford Otomotiv A.§., Sancaktepe Uriin Gelistirme, Ara¢ Miihendisligi
**Y1ldiz Teknik Universitesi, Makine Fakiiltesi, Mekatronik Miihendisligi

OZET

Yeni gelistirilen dizaynlarin yorulma analizlerinin yiiksek dogruluklarla hesaplanmis yol yiikleri kullanilarak
yapilmasi optimum dizaynlarin olusturulabilmesi i¢in ¢ok dnemlidir. Bu ¢aligmada bir agir ticari aracin siiriicii
kabininin baglant1 noktalarina gelen tiim yonlerdeki kuvvet ve momentlerin yiiksek dogrulukla hesaplanmasi
amaclanmistir. Bu amagla bir agir ticari aracin siiriicii kabini MSC.ADAMS yaziliminda frekansa bagl soniim
elemani ve lineer yay elemani kullanilarak modellenmis, saha verilerinden faydalanilarak hesaplanmis ataletsel
yiiklerle sistem tahrik edilmis ve elde edilen sonuglar kabin ivmelerinin ve simiilasyon sonuglarinin arasindaki
korelasyon katsayisi ile ortalama karasel hata degerleri karsilastirilarak incelenmistir. Elde edilmis sonuglara
gore kabul edilebilir seviyenin tizerinde dogruluklar incelenen parametrelerde alinabildigi goriilmiistiir.

Anahtar kelimeler: Cok cisimli sistemler dinamigi, frekansa bagli soniimlenme, dogal frekans analizi, agir
ticari arag siiriicii kabini tasarimi

PREDICTION OF A FREQUENCY DEPENDENT HEAVY COMMERCIAL VEHICLE CABIN
LOADS BY USING ACCELERATION SIGNALS

ABSTRACT

In the process of durability load cascading, predicting the vehicle loads accurately is very crucial for accurate
fatigue assesments of new designs. In this study, cab attachment loads in all directions of a heavy commercial
vehicle aimed to be prediceted with a high correlation with fields data. Aimed to do that, a heavy commercial
vehicle cabin modeled in MSC. ADAMS by using frequency-dependent damper and lineer spring elements. The
modeled cab system has been actuated with inertial loads which are calculated from field acceleration signals. At
the end, determination of correlation and root mean squares are compared between field data and simulation
results and acceptable correlation between them achieved.

Keywords: Multibody dynamics, frequency-dependent damper modelling, natural frequenct analysis, heavy
commercial vehicle driving cabin design
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AGIR TASITLARA YONELIK BiR TASIT ALET MOMENTI OLCUMU
CIHAZI TEKLIFi

S. Caglar Baslamish, Emir Kutluay, Ozgiir Yazar, Gokhan Tekin, Varhk Kil¢

Hacettepe Universitesi, Mithendislik- Fakiiltesi, Makine Miih. B61l., ANKARA

OZET

Bu c¢alismada, agir tasitlara yonelik bir tasit alet momenti 6l¢limii cihazi teklif edilmistir. Yiiksek enerji
sarfiyatindan &tiird, literatiirde var olan hidrolik tahrikli platform tipi atalet dl¢lim cihazlar ¢cok agir vasitalarin
atalet parametrelerinin 6l¢iimiinde kullanilmasi verimli degildir. Asma tipi yontemler ise, test edilecek araclarin
boyutlar1 goéz oOnlinde bulunduruldugunda, gerekli tavan yiiksekligi nedeniyle elverisli olmayabilmektedir.
Calisma esnasinda kiitle merkezi konumunun bilinmesi 6énem arz ettigi i¢in bu konuda da 6zgiin yontemlerin
gelistirilmesi gerekli olmustur. Onerilen besik seklindeki platform ile agir vasitalarin dl¢iimiinde kullamlacak
cesitli algoritmalar ve bunlarin hassasiyet dereceleri bildiride sirastyla sunulmustur.

Anahtar kelimeler: Atalet momenti 6l¢timii, kiitle merkezi konumu 6lgtimii
A PLATFORM FOR THE MEASUREMENT OF HEAVY VEHICLES’ INERTIA TENSOR
ABSTRACT

In this study, we propose a platform for the measurement of heavy vehicles’ inertia tensor.
Hydraulically powered platforms available in the literature are not well suited for the inertia tensor measurement
of very heavy vehicles due to excessive energy requirements. Moreover, pendulum type platforms may not as
well be suited for the same purpose due to the unnecessarily large ceiling height for the type of vehicle under
consideration. The determination of the center of gravity location has been seen to be of prime importance;
therefore, original methods have also been developed to find it. The various algorithms to be used on the cradle
type platform proposed herein and their respective accuracies were listed and compared in this article.

Keywords: Inertia tensor measurement, center of gravity location measurement
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YOL GURULTUSUNE OLAN KATKILARIN MCA YONTEMI iLE
ARASTIRILMASI

Halil Ates, Anmet Ayvaz, Cem Merig, Aytekin Ozkan

TOFAS Tiirk Otomobil Fabrikas1 A.S., BURSA
OZET

Multiple Coherence Analysis yontemi ara¢ gelistirme projelerinde toplam giiriiltii seviyesine etki eden ana
kaynaklar1 belirleme ve bir problem sonrast ¢éziime gitme ihtiyaglarinda kullanilan hizli ve etkin yontemlerden
biridir. Bu yontemle, gerekli veriler arag¢ {izerinde toplandiktan sonra problem kaynagi net olarak belirlenebilir
ve ¢ozliim i¢in yon gosterebilir. Bu makalede MCA yontemi ile yol sesinin hangi kaynaktan geldigini tespiti
¢aligmalar1 yapilmis ve MCA yontemi ile yapilan arastirma sonucunda giiriiltiiniin yapisal ve hava yollu iletim
katkilar1 belirlenmistir.

Anahtar kelimeler: Yol sesi, hava yollu iletim, yapisal yollu iletim, riizgar sesi, multiple coherence analysis
INVESTIGATION OF CONTRIBUTING TO ROAD NOISE WITH MCA METHOD
ABSTRACT
MCA is a fast and effective method used for determining main contributors to overall noise level for problem
solving purposes in new vehicle development projects. By the help of this method, the noise source can be
defined clearly and the method itself could be a guide for the solution after required data is acquired. In this
article, determination of source of road noise using MCA method is outlined and result of MCA method

contribution of structural and air born are defined.

Keywords: Road noise, air born, structural born, wind noise, multiple coherence analysis
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TORSIONAL STRESS MEASUREMENT ON VALVE SPRINGS OF A
HEAVY DUTY ENGINE IN COLLABORATION WITH VALVE LIFT

Rifat Yanarocak, Yavuz Can (")zkaptan, Sel¢uk Tosun

Ford Otosan Product Development, TURKEY
ABSTRACT

The intake and exhaust valve spring of a 12.7L heavy duty diesel engine was instrumented with torque/shear
rosette type strain gages to measure torsional stresses applied on the springs under different engine operating
conditions. The engine was tested with no load, partial load and full load conditions and the effect of engine
brake switch loading operation on the springs is investigated. Additional measurement of the valve lift motion
and the peak fire pressure values from exactly the same cylinder were conducted to better understand the exact
timing of the forces applied on the spring. This study gave an insight to the design engineer to determine the
dynamic safety margin of the spring under permissible torsional stress values and optimize the material type of
the spring accordingly. Another achievement is to measure any possible unpredictable torsional stress values
occurred during engine operation when the engine brake is turned on/off and correlate the CAE model.

Keywords: strain measurement, torsional stress, valve spring, valve lift

AGIR VASITA BiR MOTORUN SUBAP YAYLARINDA
BURULMA GERILMESI VE SUBAP HAREKETI OLCUMU

OZET

12.7L agir vasita dizel bir motorun emme ve egzos subap yaylari, motorun degisik kullanim kosullarinda
yaylara uygulanan burulma gerilmesini 6l¢gmek amaciyla tork/kayma rozet tipi gerinim pullariyla enstrumante
edilmistir. Motor yiiksiiz, yart yiikli ve tam yiikli olarak test edilmis ve motor freni kullaniminin yaylar
iizerindeki etkisi arastirilmistir. Yaylar iizerine uygulanan yiiklerin zamanlamasimi yiiksek dogrulukla
belirleyebilmek i¢in, motorun aynt silindiri {izerinden subap hareket miktari1 ve silindir i¢i basing degerleri de
Olciilmiistiir. Bu calisma tasarim miithendisinin izin verilen burulma gerilmesi degerleri altinda yaylardaki
dinamik giivenlik katsayisini belirlemesine ve buna bagli olarak kullanilan yaylarin malzemesini de optimize
etmesine olanak saglamaktadir. Bir diger kazanim ise, motor freni kullanimi sirasinda olusan ve tahmin
edilemeyen bazi burulma gerilmesi degerlerinin belirlenmesi ve bilgisayar destekli olusturulan modelin de buna
gore dogrulanmasidir.

Anahtar kelimeler: Gerinim 6l¢iimii, burulma gerilmesi, subap yay1, subap hareket miktari
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BiR TRAKTOR YUKLEYICI YAPISINA GELEN SAHA
KUVVETLERIN KALIiBRASYON YONTEMI iLE BELIRLENMESI

Atayll Koyuncu', Hasan Akce’, Ozgiir Ik, Ahmet Caglayan” , Burak Erdal”™

“Tiirk Traktr, ANKARA
““Bias Miihendislik, ISTANBUL

OZET

Bir yapinin statik ve dinamik dayanimin incelebilmesi i¢in yapiya sahadan gelen yiiklerin dlgiilerek
degerlendirilmesi tasarim agamasina 6nemli katki saglamaktadir. Sahadan gelen yiikler analiz edilerek pargalarin
prototip asamasinda daha dogru boyutlandirilmasi bdylece tasarim siirecinin hem kisalmasi hem de daha
ekonomik olmasi miimkiin olmaktadir.

Bu ¢alisma ile saha kosullarinda, bir traktor yiikleyici yapisina sahadan gelen kuvvetler ekonomik bir metot ile
Olciilmiistiir. Fiziksel yapisi nedeniyle standart yiilk Olger uygulamasi yapilamayan bu tip ekipmanlarin
tasariminda hem statik hem de yorulma dayanimi incelemeleri bu ol¢limler referans alinarak yapilabilir. Bu
yontem, sahadan gelen kuvvetlerin dogrudan 6l¢iilemedigi bircok yapi i¢in uygulanabilir.

Calisma kapsaminda traktor yiikleyici ekipmanina gerinim 6lger (strain gauge) uygulamasi yapilmistir. Yapilan
kalibrasyon olg¢iimlerinde, olgiilen kuvvet karsiliginda yapi ilizerinden birim uzamalar incelenmistir. Toplanan
veriler ile ¢alisma sirasinda yapiya etkiyen i¢ ve dis kuvvetlerin belirlenmistir.

Bu bildiri kapsaminda, kalibrasyon metodu, saha dl¢iimleri ve degerlendirmeler sunulmaktadir.

Anahtar kelimeler: Traktor yiikleyicisi, kuvvet kalibrasyonu, yiik hiicresi, sahadan gelen kuvvetler

DETERMINATION OF APPLIED FIELD LOADS ON TRACTOR LOADER STRUCTURE BY
BACKLOAD CALIBRATION METHOD

ABSTRACT

The aim of this study is to determine applied loads on a loader structure of a commercial tractor. The study
contains strain gauge applications and several calibration measurements under known loads. Acquired strain data
is used to determine the external loads on field working conditions. In this parper, the calibration procedure and
critical issues for such calibration work is investigated.

Keywords: Tractor loader, back to back calibration, loadcell, field forces
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HAFIF VE AGIR VASITA KAMYONLARDA KULLANILAN
KAMPANALI FRENLERIN DETAYLI MUKAVEMENT ANALIZLERI

Hakan Yenerer, Mehmet Bakir, Basaran Ozmen

Mercedes-Benz Tiirk A.S., CAE Hesaplama ve Simiilasyon, ISTANBUL
OZET

Kampanali frenler uzun yillardir temel calisma ilkesinde Onemli degisiklikler olmaksizin otomotiv
sektoriinde kullanilmaktadir. Bununla birlikte, kampanali frenlerin gelistirilmesi farkli arag tipleri ve araglarda
bulunan farkli dingil tonajlar i¢in optimize bir tasarim elde edebilmek igin devam eder. Bu ¢alismada hafif ve
agir vasita kamyon kampanali frenlerinin maksimum frenleme momentleri sirasinda olusan yapisal deformasyon
ve gerilim dagilimlarinin sonlu elemanlar analizi (FEA) yazilimi1 kullanilarak incelemesi anlatilmigtir.
Maksimum frenleme momentleri ara¢ 6zelliklerine gore kampana sabit, ileriye ve geriye dogru donerken olusan
kuvvetleri firma iginde gelistirilen, ¢ok sayida farkli ara¢ test sonuglari ile dogrulanmig dahili bir yazilim ile
hesaplanir. Analizlerde elde edilen gerilme degerleri firmaya ait malzeme veri tabanindaki sinirlarina gore
degerlendirilir. Bu c¢alisma da ayrica farkli crvata modelleme teknikleri gibi simiilasyondaki yapisal
degisikliklerin gerilim degerleri ve dagilimi iizerine etkileri gosterilerek ger¢ek¢i model olusturmanin dnemi
vurgulanmaya calisilmistir.

Anahtar kelimeler: Fren sistemleri, kampanal fren, sonlu elemanlar metodu, mukavemet analizi

DETAILED STRENGTH ANALYSES OF DRUM BRAKES
USED IN LIGHT AND HEAVY DUTY TRUCKS

ABSTRACT

The drum brakes are used for many years in the automotive industry without significant changes in the main
working principle. However, the development of drum brakes continues in order to have the optimized design
for different tonnages of axles and different types of vehicles. This paper aims to analyze structural deformation
and stress concentration of drum brakes in light and heavy-duty truck (LDT & HDT) during the maximum
braking torques by employing commercial finite element analysis (FEA) software. These maximum braking
torques in the cases of stationary drum, drum rotating forwards and backwards used in FE-Analyses are
calculated with an in-house software, which was verified with testing results of numerous different vehicles. The
obtained stress values are evaluated based on the limits in the material database of the company. This paper also
highlights the effects of different modeling techniques on the stress concentration of drum brake components by
comparing the results of different bolt models.

Keywords: Brake systems, drum brake, finite element model, strength analysis
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BINEK ARAC JANTLARINDA SURUS SARTLARINDA GERINIM VE
IVME OLCUMU iCiN BIR RADYO-TELEMETRI SISTEMi

Aytag Goren , Eren Giil, Ozgiirl(. Topguog}}l**, Emre Cubuklil*su**, O. Burak Ce**,
Ugur Aybar¢ , Ali Kara , Caner Kalender

“Dokuz Eyliil Universitesi, Makine Miihendisligi Boliimii, Robotik Laboratuvari, IZMIR
CMS Jant ve Makina Sanayii A.S., Ar-Ge Merkezi, IZMIR

OZET

Bu ¢alismanin amaci binek arag jantlarinda siiriis esnasinda meydana gelen gerinim ve ivme degerlerini anlik
olarak 6l¢iip iletebilecek kablosuz bir telemetri sisteminin tasarimi ve iiretimidir. Sistemin kullanimi ile jant
tizerinde farkli siiriis ylikleme durumlarinda meydana gelen gerinim degerleri Olgiilebilecektir. Ayrica, elde
edilen gercek zamanli gerinim degerleri mekanik tasarimciya geri bildirim saglayacaktir. Uretilen gerinim ve
ivme telemetri sistemi (Strain and Acceleration Telemetry System — SATS) jant {izerine monte edilen gerinim
Olcerler vasitasiyla istenen bolgelerdeki gerinimi ve yine monte edilmis ivme 6lgerler ile olusan ivmeleri dl¢iip,
veriyi kaydedici bir bilgisayara kablosuz olarak aktarmaktadir. Bu ¢alisma kapsaminda gerceklestirilen testlerde
gercek stirilis sartlarin simiile etmesi amaciyla radyal yorulma testinde jantlar {izerinde meydana gelen gerinim
ve ivme degerleri dl¢lilmistiir. Farkl: siiriis sartlarin1 simiile etmesi amaciyla radyal yorulma testleri farkl: tilt
acilarinda gerceklestirilmis ve tilt agisinin gerilme {izerindeki etkisi ortaya konmustur. Bu test ile elde edilen
basarili sonuglar bu sistemin siiriis esnasinda da kullanilabilecegini kanitlamistir.

Anahtar kelimeler: Binek arag janti, gerinim ve ivme 6l¢iimil, telemetri, kablosuz veri aktarimi

A RADIO-TELEMETRY SYSTEM FOR STRAIN AND ACCELERATION MEASUREMENT OF
PASSENGER CAR RIMS DURING DRIVING

ABSTRACT

The aim of the current study is to design and manufacture a wireless telemetry system to measure strain and
accelerations of passenger car rims during driving. The usage of the current system enables to determination of
stresses during different driving and loading conditions. Besides, with the usage of said system, the mechanical
designer will have real time feedback. Strain and Acceleration Telemetry System (SATS) measures the strain by
strain gages installed on desired points of passenger car rim, and the acceleration by the accelerometers mounted,
and transfers the data obtained to a logger computer with wireless communication. In the course of this study,
the strain and acceleration values were measured on passenger car rim during radial fatigue tests to simulate
driving conditions. In order to simulate different driving loads, tests were conducted with different tilt angles,
and effect of tilt angle was revealed. The successful results of the current investigation proved the potential in the
usage of system during driving.

Keywords: Passenger car rim, strain and acceleration measurement, telemetry, wireless data transfer
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COK ELEMANLI YAPILARDA TEMAS OZELLIKLERININ
OLCULMESI

Murat Can Tiizel*, Kenan Y. Sanlltiirk**

“Ford Otomotiv, ISTANBUL
ITU, Makina Miihendisligi Boliimii, ISTANBUL

OZET

Bu calismada, ¢ok elemanli yapilarin temas ylizeylerindeki temas parametrelerinin, direngenlik ve kuru
siirtinme kaynakli séniim, deneysel olarak hassas bir sekilde dl¢iilmesine calisilmistir. Ozellikle otomotiv
sektoriinde karsilagilan civatali baglantilardaki temas yiizeylerinin gergekg¢i bir sekilde temsil edilebilmesi
amaciyla, literatiirde yeralan benzer ¢alismalar i¢inde pratik agidan kolaylik saglayan bir test diizenegi temel
almarak gelistirilen bir 6l¢lim sistemi kullanilmistir. Lineer olmayan bir davranig gosteren siirtinme kuvveti,
gercek ve sanal kismi olan esdeger kompleks bir yay kuvveti olarak kabul edilmis, birinci dereceden Harmonik
Denge Metodu uygulanarak lineer hale getirilmis ve temas parametreleri hesaplanmistir. Bu ¢aligmada kullanilan
test diizenegi ve 6l¢iim yontemiyle temas direngenliginin hassas bir sekilde dl¢iilebilmesine ragmen, siirtiinme
kaynakli soniimiin arzu edilen hassasiyette belirlenemedigi anlagilmustir.

Anahtar kelimeler: Temas parametreleri, kuru siirtiinme, direngenlik, soniim, harmonik denge metodu
MEASUREMENT OF CONTACT PROPERTIES OF MULTIBODY STRUCTURES
ABSTRACT

In this study, contact parameters of contacting surfaces seen in multibody structures are aimed to be
identified experimentally. To create a realistic as well as practical test rig for identifying the contact parameters
for assembled structures used in automotive industry, an extensive literature survey is conducted for similar
applications. Amongst those studies, a practical test procedure is chosen in this study and an appropriate test rig
is created for the identification of contact stiffness and dry friction damping at contacting surfaces. As proposed
in the literature, friction force, exhibiting a nonlinear character, is modelled as amplitude dependent equivalent
complex stiffness force which is linearized with the aid of the “First Order Harmonic Balance Method”. The
contact parameters are then estimated using this approach. Using the test procedure described here, it is found
that the contact stiffness can be identified with acceptable accuracy, the results exhibiting expected
characteristics as in the literature. However, as far as the damping identification of the contacting surfaces is
concerned, it seems that it is difficult to achieve the desired level of accuracy with this test procedure.

Keywords: Contact parameters, dry friction, stiffness, damping, harmonic balance method
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TOPRAK ISLEMEDE TRAKTOR CEKI PERFORMANSININ ANALIZi

Alper Altimisik

AVL Arastirma ve Miihendislik, Sancaktepe, ISTANBUL
OZET

Bu caligmada kumlu tin tekstiire sahip toprak sartlarinda, traktoriin farkli ilerleme hizlarinda ve ekipmanin
farkli is derinliklerinde {i¢ nokta aski sisteminine etki eden ¢eki kuvvetlerini dl¢mek icin bilgisayar destekli bir
veri toplama test sistemi gelistirilmis ve ayni zamanda ceki giicii, patinaj ve yakit tiiketimi degerleri de
Olctlmiistiir.

Kumlu tin tekstiire sahip toprak yapisinda, pulluk ile ¢aligmada ekipman is derinliginin ve traktor ¢alisma
hizinin artisiyla birlikte ¢eki kuvvetinin, ¢eki giiciiniin, patinajin ve yakit yiikketimi degerlerinin de dogrusal
olarak arttig1 goriilmistiir. Traktor ilerleme hizinin artisi ile 6zgiil yakit tiiketimi azalirken, traktor genel verim
degerleri artmaktadir. Maksimum ¢eki giiciinde olusan herhangi bir artig, ¢alismada saglanan ayni kosullar
altinda, traktoriin 6zgiil yakit tiiketiminde azalmaya neden olmaktadir.

Anahtar kelimeler: Traktor, pulluk, bilgisayar destekli kuvvet 6lgme sistemi, traktor ¢ekis performansi
ANALYSIS OF TRACTOR TRACTION PERFORMANCE IN CULTIVATION
ABSTRACT

A computer based data acquisition test system was developed to measure tractor tractive forces under various
three point hitch loads at various theoretical gearbox speed ratios which were obtained with different working
depths in sandy-loam conditions. In certain circumstances the machinery management data, not only tractive
forces but also tractive power, slippage and fuel consumption were measured and calculated.

Tractor tractive forces, tractive power, slippage and fuel consumption increase linearly in sandy-loam
conditions with increasing equipment depth and tractor field speed in ploughing. Specific fuel consumption
decreases with increasing tractor speed but overall efficieny values increase. Any increase in maximum tractive
power under the same conditions cause decreasing in specific fuel consumption.

Keywords: Tractor, plough, computer based data acquisition test system, tractor traction performance
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iKi SERBESTLIK DERECELI BiR SIMULATOR PLATFORMUNUN
KiNEMATIK VE KINETIiK ANALIZi

S. Caglar Baslamish*, E. Teoman Onder*, Besir Tayfur**, Ozgiir Ozkan**

*Hacettepe Universitesi, Mithendislik- Fakiiltesi, Ma}kine Mih. B6l., ANKARA
**Katron Simiilasyon Teknolojileri, ISTANBUL

OZET

Ulkemizde belli bir siiredir egitim amacl hareket simiilatdrleri olusturulmaktadir. Simiilator taban genellikle
ithal edilmektedir. Bildiride, yurt i¢inde bu tiir simiilatérlerin iiretimine destek vermesi planlanan bir metodoloji
gelistirilmistir. iki serbestlik dereceli bir platform icin kinematik ve kinematik tasarim 6geleri sunulmustur.
Boylelikle istenilen hareketlerin gergeklesip gerceklesmeyecegi yoniinde bir tespit yapilmistir. Bunun
sonucunda, bu hareketleri saglamak ig¢in motor isterlerine ulasilmig; dolayisiyla, motor se¢imi igin tork/gii¢
ihtiyaglarinin belirlenmesi miimkiin olmustur.

Anahtar kelimeler: Iki serbestlik dereceli simiilatr, kinetik analiz, Kinematik analiz
KINEMATIC AND KINETIC ANALYSIS OF A2 DOF MOTION PLATFORM
ABSTRACT
Motion simulators have been constructed for educational purposes in our country for a while. The motion
base platfom is generally acquired by importation. In this article, a methodology has been developed for the
local construction of such platfoms. Kinematic and kinetic design features for a two degree of freedom motion
base platfoms have been presented. The developed methodology allows to determine the motion range of the

platform and the motor torque/power requirements.

Keywords: Two degree of freedom motion base platform, kinematic analysis, kinetic analysis
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TiCARI ARACLARDA FREN SiSTEMI TEST
SURECININ INCELENMESI

Hiiseyin Bayram

Otokar Otomotiv ve Savunma Sanayi A.S., SAKARYA

OZET

Ticari araglarda en Onemli alt sistemlerinin baginda fren sistemi gelmektedir. Siiriis giivenligini
saglamak i¢in bir¢ok farkli fren sistemi bulunmaktadir. Fren sistemlerinin test siireci siiriis giivenligi agisindan
onemlidir. Fren sisteminin performansini belirlemek igin birgok test yapilmaktadir. Testler hem parga
seviyesinde hemde sistem seviyesinde yapilabilmektedir. Testler esnasinda fren sisteminin performansina
bakilarak gereken yerler gelistirilir. Bu bildiride, ticari araglara uygulanan fren sistemi test siireci incelenmistir.
Fren testleri hakkinda genel bilgiler, hangi standartlara dayandigi ve uygulamalardan 6rnekler yer almaktadir.

Anahtar Kelimeler: Ticari arag, fren sistemi, test, gorev dongiisii, tip I
COMMERCIAL VEHICLES BRAKE SYSTEM TESTING PROCESS RESEARCH

ABSTRACT

Brake system is one of the most essential subsytems of commercial vehicles. There are many different
brake systems for driving safety. The testing process of brake systems is important for driving safety. Many tests
are composed to determine performance of the brake system. Tests can be completed in sub-system level and
system level. During this test process, critical parts have to be improved according to the evaluation of brake
systems performance. In this paper, the testing process of brake systems, applied for commercial vehicles, is
expressed. In addition some general information about the brake tests, reference standards and examples from
the applications will be given.

Keywords: Commercial vehicle, brake system, test, duty cycle, type |
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FARKLI TASARIMLARA SAHiP”PAL.ETI:ERDEN
KUVVET VE SICAKLIK OLCUMU

Hiiseyin Bayram

Otokar Otomotiv ve Savunma Sanayi A.S., SAKARYA

OZET

Askeri arag paletlerinden 6l¢iim alinmasi olduk¢a zordur. Paletten 6l¢iim alinmast i¢in bazi yontemler
vardir. Fakat bu yontemler uygulamalar esnasinda problemlere neden oldu. Bu c¢aligmada, askeri araglarin
paletlerinden 6l¢iim alinabilmesi igin yeni bir yontem anlatildi. Farkli tasarimlara sahip paletlerden kuvvet ve
sicaklik 6lgtimii gergeklestirildi. Ana muharaba tanki ve yeni nesil paletli ara¢ incelendi. Ana muharebe tankina
ait iki farkli palette ve askeri araca ait bir palette bu yontem kullanildi. Kuvvet ve sicaklik 6l¢mek i¢in gerekli
olan islemler sirasiyla ve detaylariyla anlatildi. Palet enstriimantasyonu sonrasinda yoldan data toplama islemi
gerceklestirildi. Son olarak elde edilen kuvvet ve sicaklik datalar1 incelendi.

Anahtar kelimeler: Gerinim 6l¢er, yiik hiicresi, kalibrasyon, palet, test
FORCE AND TEMPERATURE MEASUREMENT ON THE TRACKS OF DIFFERENT DESIGNS

ABSTRACT

There is no doubt to say that, data acquisition from the tracks of military vehicles is difficult. There are
several ways to achieve data from the track. On the other hand test engineers struggle with many problems
during the application of most of these methods. In this paper, a new method during data acquisition of the track
of army vehicle is described. The temperature and force measurement is achieved from different track designs.
This method is examined for the tracks of main battle tank and new generation tracked vehicle. The whole
process for measuring the force and temperature from different tracks are explained in detail through the
document. After the instrumentation of tracks, data collection process on road is completed. Finally the analysis
of force and temperature data is presented.

Keywords: Strain gauge, loadcell, calibration, track, test
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ROBOTIK SAC KATLAMA KUVVET DEGERLERININ YAPAY SiNiR
AGLARI YONTEMI ILE TAHMINI

Ramazan Kavalc1*, Zafer Bingiil*

*Kocaeli Universitesi, Mithendislik Fakiiltesi, Mekatronik Miih. B6l., KOCAELI

OZET

Bu calismada, otomotiv sektoriinde kullanilan bes farkli (AA6111, AA5182, AA6016, AA5754 ve
DQSK) sa¢ malzemesi ve robotik sac katlama islemini etkileyen farkli giris parametreleri (kalinlik, bini
yiiksekligi, makara ¢ap1 ve dig sa¢ yari¢api) i¢cin DynaForm sonlu elemanlar analiz programi kullanilarak, ¢ikis
parametreleri (sa¢ hareketleri ve islem kuvvet degerleri) ¢ozdiiriilmiistiir. Elde edilen kuvvet verileri yapay sinir
aglart (YSA) ile egitilmis ve egitilen YSA’nin dogrulugu test edilmistir. Bu ¢aligmanin amaci, robotik sag¢
katlama iglemi i¢in gerekli olan kuvvet degerlerinin sonlu elamanlar yontemi kullanmadan dogrudan YSA
yontemi ile tahmin edilmesidir. Sonlu elemanlar yontemi ile kuvvet degerleri hesaplanmasi, agir hesaplama yiikii
ve dolayistyla uzun simiilasyon siiresi olusturmaktadir. Bu da sonlu elemanlar yontemi ile hesaplanan kuvvet
degerlerini geri beslemeli bir kuvvet kontrolii sisteminde kullanilmasini engellemektedir. Sonug olarak, otomotiv
sektoriinde kullanilan yukarida ifade edilen sa¢ malzemeler icin, katlama isleminde elde edilen kuvvet
degerlerinin tahmini iki farkli YSA modeliyle (ileri beslemeli geri yayilim modeli ve radyal tabanli fonksiyon
algoritmas1 modeli ) basarili ve ¢ok kisa siirede yapilabildigi bu ¢alismada gorilmiistiir.

Anahtar kelimeler: Robotik sac katlama, sonlu elemanlar analizi, yapay sinir aglar

PREDICTION OF FORCE VALUES USING ARTIFICIAL NEURAL NETWORK FOR THE
ROBOTIC ROLLER HEMMING APPLICATION

ABSTRACT

In this study, for five different sheet panel materials (AA6111, AA5182, AA6016, AA5754 and DQSK)
used for automotive industry and different input parameters (thickness, flange height, roller diameter and outer
panel radius) effecting the robotic roller hemming application, output parameters (panel movements and force
values) were analyzed using DynaForm finite element analysis program. The obtained force values were trained
with artificial neural networks and accuracy of the trained artificial neural network was tested. The aim of this
study is to obtain directly the force values which are needed for the robotic roller hemming with the artificial
neural network method without using finite element analyses program. The calculating of these force values
with final element method analyses takes long times and it causes heavy computational effort. The force values
obtained from finite element method is not possible to use in the feedback controlling system. To sum up, it is
seen that the robotic roller hemming force values for the different materials used for automotive industry are able
to predicted in the short time and successfully with two different artificial neural network (feed forward back
propagation and radial basis function) methods.

Keywords: Robotic roller hemming, finite element method, artificial neural network
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KRITIK YOL SARTLARINDA ABS’NIN KONTROL, FRENLEME VE
FREN KARARLILIGI PERFORMANSINI BELIRLEYECEK TEST
SISTEMININ GELiISTIiRILMESI VE TEST EDILMESI

Hakan Koylii, Ersin Tural

Kocaeli Universitesi, Teknoloji Fakiiltesi, Otomotiv Miihendisligi Boliimii, KOCAELI
OZET

Bu caligmada giiniimiizde tiim araglarda mevcut bulunan ABS (Anti-Lock Brake System) fren sisteminin
kontrol ve frenleme performansi ile fren kararliliginin ger¢cek zamanli belirlenmesi amaglanmistir. Kontrol
performansi i¢in fren basinci, tekerlek hizi, tagit hizi ve kayma orani incelenmistir. Frenleme performansi i¢in de
frenleme mesafesi ve frenleme ivmesi ile fren kararlilig1 i¢in de savrulma hiz orani incelenmistir. Bunun igin bir
arag, fren test araci haline getirilmistir. Bu test araci ile 1slak, kaygan, farkli tutunmalara ayrilmig yol (u-split) ve
farkli tutunmalara boliinmiis (p-jump) gibi kritik yol sartlarinda iki farkli tagit hizinda testler gerceklestirilmistir.
Test sonuglar1 zaman boyutunda degerlendirilmistir. Sonuglar, test sisteminin, ABS fren sisteminin kontrol ve
frenleme performansi ile fren karaliliginin belirlenmesini sagladigi tespit edilmistir.

Anahtar kelimeler: ABS, kritik yol, performans, kararlilik

DEVELOPMENT OF TEST SYSTEM TO DETERMINE THE CONTROL, BRAKING AND BRAKING
STABILITY OF ABS UNDER CRITICAL RAOD CONDITIONS

ABSTRACT

In this study, it is aimed to be determinedcontrol, brakingandstability of ABS braking system, which is
available in all vehicles, in real time. The brake pressure, wheel speed, vehicle speed and slip ratio are
investigated for the control performance. The braking distance and braking acceleration are investigated for
thebraking performance and theyaw rate is used for stability analysis during braking with activated ABS. For this
analysis, a vehicle is designed as a test vehicle to measure control, braking and stability performances of ABS.
Wet, slippery, u-split and p-jump road tests of ABS have been conducted for two different vehicle speed. Test
results have been evaluated in time domain. The test results show that the test system provides control, braking
performance and braking stability to determine.

Keywords: ABS, critical road condition, performance, stability
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BAGLANTI ELEMANLARININ CiFT EKSENLIi TITRESIM TEST
CIHAZI iCIN YENI BiR TAHRIK SISTEMi TASARIMI

Fatih Cemal Can’, Umut ince”’, Emrah Kilm¢demir , Baris Tanrikulu

“Izmir Katip Celebi Universitesi, Mekatronik Miihendisligi Béliimii, 35620, Cigli, IZMIR
Norm Civata A.S. ArGe Merkezi, IAOSB, Cigli, IZMIR

OZET

Bu c¢alismada baglanti elamanlarmin titresim etkisi altinda gevsemelerini test etmek icin iki eksende
frekansi ve genligi ayarlanabilen bir titresim cihazinin nasil tasarlandigi anlatiliyor. Genellikle bu tip cihazlar tek
eksenlidir (Junker titresim test cihazi) ve sadece tek eksende verilen titresimdeki gevsemeler test edilir. iki
serbestlik dereceli olarak tasarlanan cihaz icerdigi mekanizmalar ve bunlarin birbirleri ile montaji agisindan
yenidir. Bu mekanizmalar ayar mekanizmasi, kam mekanizmasi ve paralel manipiilator olarak tanimlanabilir.
Titresimin genligini ayarlayabilmek i¢in vida ile hareket ettirilebilen bir dort gubuk mekanizmasi kullanilmustir.
Bu mekanizma bir kam mekanizmasma baghidir. Kam mekanizmasi titresimi saglayan asil kistmdir. iki
eksendeki hareketin birbirlerini etkilememesi énemli oldugundan, kam mekanizmasi iki serbestlik dereceli bir
paralel manipiilatére baglannmistir. Bu manipiilatriin platformu baglanti elemanimin baglandigi plakadir. ki
farkl titresim hareketinden dolay1 degisik titresim dagilimlari elde etmek miimkiin olmustur.

Anahtar kelimeler: iki eksende titresim, baglant1 elemani, gevseme testi

DESIGN OF A NEW ACTUATION SYSTEM FOR TWO AXIS VIBRATION TEST DEVICE OF
BOLTED JOINTS

ABSTRACT

In this study, it is explained how to design a frequency and amplitude adjustable vibration test device
for testing loosening of bolted joints under vibration condition. Generally, this type of devices is single axis
(Junker vibration test device) and loosening in only single axis vibration is tested. Device designed as two
degrees of freedom (DoF) is new with respect to mechanism content and assembly of these to each other. These
mechanisms are defined as adjustment mechanism, cam mechanism and parallel manipulator. A four mechanism
which can be moved by a helical pair is used to adjust amplitude of vibration. This mechanism is connected to a
cam mechanism. Cam mechanism is main part of vibration. Since it is important that movement in two axes is
unaffected, the cam mechanism is connected to two-DoF parallel manipulator. Platform of this manipulator is
plate connected with bolted joints. It is possible to obtain different vibration distribution because of two different
vibration movement.

Keywords: Two Axis Vibration, bolted joints, loosening test
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ARAC PLASTIK PARCALARINDA MINERAL KATKILI
TERMOPLASTIKLERIN KULLANIMI, MIKROHUCRESEL YAPI
OLUSTURULMASI iLE AGIRLIK AZALTMA

Aydin Cercil, Leyla Hosgor, Burak Balibas, Selin Yildirim

Mecaplast Otomotiv Uriinleri Tic. ve San. A.S.
OZET

Bu c¢aligmada, torpido gozli kapagi parcalarmin iiretiminde alternatif termoplastik malzeme, yeni {iretim
teknolojisi kullanimi ve tasarim gelistirme ¢alismalari ile %15-20 aras1 agirlik azaltma yapilmasi planlanmistir.
Mineral dolgular ile desteklenmis yiiksek akigkanli termoplastik malzeme ile mikrohiicresel enjeksiyon yontemi
kullanilarak diigiik yogunlukta hafif parga iiretimi yapilmistir. Mineral elyafli termoplastik malzeme kullanimu ile
%5-10 arasi, mikrohiicresel enjeksiyon yontemi ile %5-10 aras1 agirlik azaltma miimkiin olacag: diigiiniilmiistiir.
Yaygin olarak bilinen “Mucell” yonteminden farkli olarak malzeme i¢i mikrohiicresel yap: kimyasal ajanlarla
olusturulmustur. Bu duruma bagli olarak Mucell {iretim teknolojisiyle baslangi¢ yatirimi olarak
karsilagtirildiginda makine altyapisi gerektirmedigi i¢in avantajli bir yontemdir.

Anahtar kelimeler: Agirlik azaltma, mineral dolgu, mikrohiicresel yapi, enjeksiyon kaliplama
USING OF MINERAL REINFORCED THERMOPLASTICS IN PLASTIC PARTS OF VEHICLE
ABSTRACT

In this study, %15-20 weight reduction was planned by supporting alternative thermoplastic material, new
production method and design development. Lightweight component production was implemented by using
mineral fillers supported high flow thermoplastic.

5-10% weight reduction was considered by using the method of microcellular injection molding. 5-10%
weight reduction was considered by using mineral fiber. Microcellular structure of the material was established
with chemical agents differs from the method ‘Mucell’. This method is more advantageous than Mucell method
more in terms of initial investment.

Keywords: Weight reduction, mineral filler, microcellular structure, mjection molding
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OTOMOTIV DIS AYDINLATMA URUNLERINDE KULLANILAN
PLASTIK PARCALARIN AKIS ANALIZININ INCELENMESI

Mehtap Oz, Mustafa Emre Bayraktar, Teoman Senyildiz

Magneti Marelli Mako Elektrik San.ve Tic.A.S., ARGE Boélimii, BURSA
OZET

Bu calismada otomotiv dis aydinlatma iiriinlerinde kullanilan plastik parcalarin iiretimi sirasinda
olusabilecek cesitli hatalarin tasarim asamasinda tahmin edilebilmesi konusu arastirilmistir. Bunun i¢in sayisal
analiz yontemi kullanilarak aydinlatma iiriinlerinde kullanilan estetik ¢erceve komponentleri i¢in hesaplamalar
gerceklestirilmigtir. Yapilan analizler sonucunda estetik gerceve 1 parcasinda istenmeyen bir bolgede kaynak izi
olusumu tespit edilmistir ve kalip i¢i basicinin izin verilen degerlerden daha yiiksek olacagi hesaplanmustir.
Yapilan tasarim degisikligi ile basincin 133MPa’dan 98MPa degerine diisiiriilebilecegi ve kaynak izinin estetik
acidan nispeten Onemsiz bir alana tasinabilecegi sayisal analiz yardimi ile hesaplanmistir. Estetik ¢ergeve 2
komponentinde ise eksik enjeksiyon problemi olusacagi analiz ile 6ngoriilmiis olup kaliptan ¢ikan parcadaki
hatanin konumunun analiz sonucu ile uyumlu oldugu goriilmiistiir. Par¢ada et kalinliginin bélgesel olarak
arttirtlmasi ile bu problemin 6nlenebilecegi analiz yardimi ile goriilmiistiir. Calismada aydinlatma {iriinlerinde
kullanilan plastik parcalarin iiretiminde karsilabilecek sorunlarin tasarim asamasinda sayisal analiz yontemi ile
ongoriilebilecegi ve uygun tasarim degisiklikleri ile dnlenebilecegi gorilmiistiir.

Anahtar kelimeler: Otomotiv aydinlatma, plastik akisi, kalip tasarimi, sayisal analiz

INVESTIGATION OF FLOW ANALYSIS OF THE PLASTIC PARTS USED IN AUTOMOTIVE
EXTERIOR LIGHTING PRODUCTS

ABSTRACT

In this study, estimation of a variety of errors at the design phase that can occur during the production of
plastic parts used in automotive exterior lighting products was investigated. Calculations were carried out for this
reason in aesthetic frame components that is used in lighting units by using numerical analysis method.
According to analysis results it has been identified that there will be a weld line formation in an undesired region
and it is estimated that the mold internal pressure will be higher than the permissible values. With the design
change it has been calculated that the pressure can be reduced from 133MPa to the calue of 98MPa and weld line
can be moved to a relatively insignificant aesthetical area with the help of numerical analysis. It has been
predicted that there will be short shot in the component aesthetic frame 2 and the error location on the off-tool
part was compatible with the analysis result. It has been seen with the help of analysis that this problem can be
avoided by increasing the wall thickness locally on the part. In the study it has been seen that the problems
encountered during the production of plastic components used in the automotive lighting units can be predicted
with the numerical analysis method and they can be avoided with the appropriate design modifications.

Keywords: Automotive lighting, plastic flow, molding design, numerical analysis
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OTOMOTIiV DIS AYDINLATMA URUNLERINDE DOGAL FiBER
KATKILI POLIMER KULLANIMI

Cagdas Cengiz, Baris Ediz, Emre Oztiirk, Hakan Oguz Erézkan

Magneti Marelli Mako Elektrik Sanayi ve Ticaret A.S., BURSA
OZET

Bu ¢aligmada iki amag tizerine yogunlasilmistir; aydinlatma {iriinlerinin {iretimi ve sonrasinda ¢evreye
verilen zararin azaltilmasi ve daha hafif aydinlatma iriinlerinin {iretilmesi. Baslangi¢ olarak, iirtindeki estetik
kaygilar1 géz oniine almamak adina, bir arka aydinlatma {iriiniin gévde komponenti iizerinde ¢aligma yapilmasi
tercih edilmistir. Bu komponentte kullanilacak malzemenin mekanik, termal ve reolojik 6zellikleri incelenmistir
ve piyasada kullanilar malzemeler ile karsilastirilmigtir. Literatiir aragtirmalarindan sonra polipropilen matrisli
farkli kompozisyonlarda kenevir fiberi ile desteklenmis olan malzemelerin kullanimina karar verilmistir. Bu
malzemelerin her bir kompozisyonu i¢in aluminyum kaplama teknikleri iizerinde ¢alisilmis ve plastik enjeksiyon
yontemi ile numune ve komponent iiretimi yapilmistir. Numuneler ile malzeme karakterizasyon testleri;
komponentler ile otomotiv sektdriindeki sartnameler 1s181nda farkli testler yapilmistir ve sonuglari karsilagtirmali
olarak incelenmistir.

Anahtar kelimeler: Polimer-matris kompozitler, kenevir fiberi, mekanik 6zellikler, plastik enjeksiyon, otomotiv
aydinlatma

APPLICATION OF NATURAL FIBER REINFORCED POLYMERS IN AUTOMOTIVE LIGHTING
COMPONENTS

ABSTRACT

In this study, it is focused on two main aims; decreasing the environmental damage during production
and service period of lighting products, and production of lighter automotive lighting products. In order to
discard the aesthetical concerns, housing of a stop light has been chosen. Prospective materials, that can be used
for the production of this component, are compared mechanically, thermally, and reologically with commercial
materials. After literature search, it is decided to use hemp fiber reinforced polypropylene matrix polymers with
different fiber compositions. Specimen and component production is done with plastic injection machines for
each fiber composition, and their convenient aluminium coating processes are investigated. Specimens are used
for characterization tests, and then, components are tested with respect to specifications of automotive industry.
Finally, these test results are compared and evaluated.

Keywords: polymer-matrix composites, hemp fibre, mechanical properties, injection moulding, automotive
lighting
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GLOSS OPTIMISATION OF AN EPDM GLASS RUN CHANNEL
EXTRUDED PROFILE

Ali Erkin Kutlu, Yusuf Giiner, Mehmet Ferhan Tugyan, Kiibra Kilnaz

Standard Profil Automotive, Department of Advanced Projects Research and Development, 81620, DUZCE

ABSTRACT

Automotive equipment manufacturers focus on color and gloss differences of diversified components
used on vehicles. Followed by an increased quality perception of the end customers, all suppliers which produce
visual parts are required to deliver parts according to internal technical specifications of the OEM’s. In this paper
a DOE study of optimizing gloss properties of glass run channels visible surface is explained with improvements
on the measurement system.

Keywords: Gloss, extrusion, sealing system, profile, epdm, design of experiments (doe)

OTOMOTIV SIZDIRMAZLIK EPDM PROFILLERINDE GORUNUR BOLGE YUZEY
OZELLIiKLERININ OPTIMiZASYONU

OZET

Otomotiv ana sanayi, sektordeki rekabet arttikga miisterilerin beklentilerini arastirarak araglar iizerinde
kullanilan cesitli parcalarin renk ve parlaklik 6zelliklerinde AR-GE calismalar1 yapmaktadirlar. Her ne kadar
araglar insanlarin ulastirma ihtiyaclarini karsilamak iizere tasarlansa da, bu dogrultuda duyu organlarina hitap
edecek iriinlerde gelistirerek miisteri begenisi kazanmayi hedeflemektedirler. Makaleye konu olan g¢aligma
sizdirmazlik sisteminin bir pargasi olan cam kanal profillerinin ¢ati1 bolgesindeki goriiniir kisimlarinda renk ve
parlaklik degerlerinin siire¢ parametreleri ile iyilestirilmesini igerir. Ekstriizyon esnasindaki {iretim
parametrelerinin incelenmesi, ana etkiler analizi ve belirlenen parametreler ile deney tasarimi yapilarak
optimizasyonun yapilmasi metotlar: ile tamamlanan bu ¢alisma yan ¢ikt1 olarak bir test metodu gelistirilmesini
de igerir.

Anahtar kelimeler: Parlaklik, sizdirmazlik profili, deney tasarimi, EPDM, ekstriizyon
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PLASTIK ENJEKSIYON KALIPLARINDA BASINC VE SICAKLIK
PARAMETRELERININ URUN KALITESI UZERINDEKI ETKIiLERIi

Fahri Ibisoglu, irfan Kamas

FEKA Otomotiv Mamiilleri San. ve Tic. A.S. Ar-ge Bol. BURSA
OZET

Plastik pargalar, artik hayatimizin bir¢ok alaninda sagladigi avantajlar bakimindan yaygin bir sekilde tercih
edilmektedir. Fakat plastik parcalarin iiretiminde boyutsal kararlilik, estetiklik ve kalite yonlerinden kararli bir
tiretim herzaman miimkiin olmayabilir. Kalip ve makinedeki asinma, 6lgme cihazlarindaki hassasiyet ve
kalibrasyon yetersizligi, hava sartlari, hammaddedeki farkliliklar ve makine elektrik hattindaki dalgalanmalar vb.
durumlar parga kalitesi iizerinde etkilidir. Bu gibi durumlarin iyilestirilmesi tamamen kontrol altina alinarak
miimkiin olabilir. Bu ¢alisma ii¢ asamada gergeklestirilmistir. ilk asamada ortogonal L27 (3**) deneysel tasarima
gore planlanmig 27 adet Moldflow plastik akis analizi yapilmistir. Analiz programiyla yapilan ¢aligmalar ile
gorsel olarak optimum birlesim cizgisi durumunun parametreleri optimize edilmistir. ikinci asamada Minitab
R14 deney tasarimi programiyla optimize edilen faktdrlerin probleme yonelik etkisi grafiksel olarak incelenerek
dogrulanmasi yapilmistir. Ayrica bu calismanin paralelinde, {iriin iizerindeki degisimlerde gozlemlenmistir.
Ucgiincii ve son asamada enjeksiyon denemeleri yapilmistir. Bu denemelerde enjeksiyon kalibina endirek basing
sensorleri yerlestirilerek, parametre kontrolil saglanmis ve en uygun durum optimize edilmistir.

Anahtar kelimeler: Plastik enjeksiyon, moldflow, kalip, sicaklik, basing, enjeksiyon zamani, msd, taguchi,
birlesim ¢izgisi

THE IMPACTS OF PLASTIC INJECTION MOULDS PRAMETERS: TEMPERATURE AND
PRESSURE ON THE PRODUCT QUALITY

ABSTRACT

Plastic parts are widely used in these days due to the advantages provided to our lives in many aspects
However, as far as the key components of manufacturing such as the physical properties’ consistency,
appearance and quality are concerned, the manufacturing may not be stable unless some key circumstances are
prevented. The circumstances such as tool and machine abrasions, precision and calibration of measurement
devices, environmental conditions, differences in raw material quality and fluctuations on the power supply
would harm the manufacturing phase eventually. These circumstances are overwhelmed as long as the forcing
paramenters are obtained and controlled; so that the quality of the manufacturing phase is to be maintained.
These improvements are carried out within three stages; 27 seperate moldflow analysis are conducted under the
scope of the Taguchi method due to the L27 (3") configuration which controls the solution with the variation of
each parameter picked. Second stage is having the outputs and the residuals introduced to Minitab R14 and the
forcing levels of those parameters are examined by their mean square deviations (MSD), so that the modeling
stage is complete. The third and the last stage is the injection test phase at which the indirect pressure sensors are
inserted in injection mold to control the parameters and the most favorible condition is achieved.

Keywords: Plastic mjection, moldflow, mold, temperature, pressure, mnjection time, msd, taguchi, weld line
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MiIKROHUCRESEL PLASTIiK ENJEKSIYON KALIPLAMA
YONTEMINE UYGUN TASARIM VE PROSES OPTIiMIZASYONU iLE
ARAC MOTOR ALT MUHAFAZA PARCASININ HAFiFLETILMESI

Burcu Girginer’, Ayca Kiiciikoglu~, ismail Mutlu***, Altan Yildirim*, Talip Usta**,
Cem Yaparel***

“FARPLAS Oto Yedek Parcalar1 Imalat: ithalat1 ve Thracati Anonim Sirket, GEBZE
TOFAS Tiirk Otomobil Fabrikast A.S., Yalova Yolu, BURSA
***Karel Kalip San. A.S., ISTANBUL

OZET

Bu calismada, geleneksel plastik enjeksiyon kaliplama yontemi ile iretilen arag motor alt muhafaza
pargasinin mikrohiicresel enjeksiyon kaliplama yontemi ile hafifletilmesi ele alinmustir. Oncelikli olarak segilen
plastik malzemenin mikrohiicresel kopiirme davranisi incelenmistir. Elde edilen mikrohiicresel plastiklerin
morfolojik yapisi incelenmis, mekanik dayanim o6zelliklerindeki degisim, geleneksel enjeksiyon kaliplama
yontemi ile elde edilen numuneler ile kiyaslanmigtir. Mikrohiicresel enjeksiyon yonteminin sagladigi tasarim
serbestligi kullanilarak motor alt muhafaza parcasi tasarimi optimize edilmistir. Yeni tasarimda et kalinligi
degeri 3.00 mm yerine 2.50 mm segilerek rijit plastik yapinin gozenekli yapi ile yer degistirmesiyle
saglanabilecek sinirli hafifletme degerinin tasarim optimizasyonu sayesinde arttirilmasi saglanmustir.
Mikrohiicresel plastik enjeksiyon yontemine uygun kalip tasarimi, Moldflow ve Moldex 3D Mucell
yazilimlarinda gergeklestirilen akis modellemesi ve analizleri ile desteklenmistir. Yapilan tasarim ve proses
optimizasyon sonuglar1 geleneksel yontem ile kiyaslandiginda, oOnerilen yontem ile motor alt muhafaza
pargasinin %22.45 oraninda hafifletilmesi basarilmistir.

Anahtar kelimeler: Plastik enjeksiyon kaliplama, mikrohiicresel kopiiklendirme

WEIGHT REDUCTION OF A VEHICLE ENGINE UNDER COVER PLASTIC PART BY THE
OPTIMIZATION OF DESIGN AND PROCESS FOR MICROCELLULAR INJECTION MOLDING

ABSTRACT

In this research, weight reduction of an injection molded plastic engine undercover part using physical
foaming process was studied. First of all, the selected plastic compound material was investigated for its physical
foaming behavior in injection molding. Cellular microstructure of the pores were observed and mechanical
properties of the foamed parts were compared to those of traditional injection parts. Using this knowledge, a new
engine undercover parts was designed, utilizing all design freedom allowed by physical foaming process. The
new design has 2.5 mm instead of 3.0 mm wall thickness, as well as microporous cellular structure. Design of
the injection tool was supported by Moldflow and Moldex 3D modelling and analysis systems. The design and
tooling efforts resulted in a weight reduction of 22.45% by the proposed method with respect to the part
produced by traditional injection molding method.

Keywords: Plastic injection molding, microcellular foaming
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3 BOYUTLU YAZICILAR ILE DOKUM PARCA KUM KALIPLARININ
HAZIRLANMASI

Ismail Durgun*, Davut Basaran**

"TOFAS Ar-Ge Merkezi, Osmangazi, BURSA
Tiibitak MAM Teknoloji Serbest Bolgesi, Gebze, KOCAELI

OZET

Giliniimiizde artan rekabette iiriinii pazara erken sunmak i¢in firmalar ciddi bir yaris icerisindedirler. Bu
yarigta gelistirme siiresinin kisaltilmasi, {iriin hakkinda piyasaya ¢ikmadan bilgi edinilmesi ve degisikliklerin
hizli uygulanabilmesi i¢in en 6nemli desteklerden birisi yontemleridir. Bu siiregte 3B yazict yontemlerinden
parcalarin {iretilmesinde yararlanildigi gibi parcalarin iretilmesi icin gerekli olan kalip ve techizatin
tiretilmesinde de faydalanilmaktadir. Bu ¢aligmada metal dokiim pargalarin kum kaliplarinin direk olarak 3B
yazici sistemlerinde iiretilmesi incelenmis ve iiretimi gergeklestirilen motor silindir kapagi dokiim kalibinin
iiretimi yapilarak, yontemin avantaj ve dezavantajlari detayli olarak ele alinmistir.

Anahtar kelimeler: 3B Yazici, Kum Kalip Uretimi, Voxeljet, Kum Kaliba Dékiim, Motor Blogu Silindir Kafasi
Uretimi

PREPERATION SAND MOULD OF CASTING PARTS WITH 3D PRINTING
ABSTRACT

The companies are becoming quite competitive for reducing time to market activities in today's world. 3D
printing has a key role to shorten the R&D cycles, helps to get earlier market feedbacks and enables to adopt
innovative iterations to the products in this competition. Moreover, 3D printing not only a key technology for
product manufacturing but also adds a value to produce molds, tools and the necessary equipment for realizing
the product. In this study, 3D printed sand molds are analysed directly ready for sand casting and also supported
with a real case study of casting cycle of cylindrical heads of an engine block.

Keywords: 3D printer, sand mold manufacturing, voxeljet, sand casting, engine block cylinder head production
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YAKIT HUCRELERININ TASITLARA UYGULANMASI

Adem Yilmaz*, Ahmet Kurtaran™

~ *Batman Universitesi, BATMAN
**Iskenderun Demir ve Celik A.S., HATAY

OZET

Bu calismada, yakat hiicreleri ve yakit hiicrelerinin tagitlara uygulanabilirligi incelenmistir. Ayrica yeni
bir enerji doniisiim sistemi olan ve yakit Kimyasal enerjisinin direkt elektrige doniigiimiinii saglayan yakit
hiicresinin yapisi, gesitleri, ¢alisma prensibi aragtirtlmistir. Tagitlarda kullanimi daha uygun olan Hidrojenli
Proton Degisim Membranli Yakit Hiicresine (Proton Exhange Membrane Fuel Cell - PEMFC) daha genis yer
verilmigtir.
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SABIT KADEMELI ELEKTRIKLI ARAC VITES KUTUSU
PARAMETRIK TASARIMI, ANALIZi VE OPTIMIZASYONU

M. Umut Karaoglan, O. Yagiz Turnah, N. Sefa Kuralay

Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi,
Makine Miihendisligi Béliimii, Otomotiv Anabilim Dal1, 35397 Buca, IZMIiR

OZET

Yenilenen diinya goriisii ile yenilenebilir enerji kaynaklarinina olan ilginin artmasi ve kiiresel 1sitnmaya
kars1 yesil enerji slogani ile siirekli bu yonde gelisen teknoloji, gelecegimizi de bu yonde sekillendirmektedir.
Bunun en biiyiik 6rneklerinden biri de elektrikli araglardir. Elektrikli araglarin da gelistirilmeye agik birgok yonii
bulunmaktadir. Bunlardan biri de elektrik motoru ¢ikiginda yer alan sabit kademeli vites kutusudur. Bu proje
kapsaminda sabit ¢evrim oranina sahip konsept bir elektrikli araca ait disli-diferansiyel grubunun parametrik
tasarimi, gerilme analizi ve optimizasyonu iizerinde caligilmigtir. Vites kutusu tahrik milleri, dislileri ve
govdesinin tasarimi SolidWorks programi ve yapisal analizleri Ansys Workbench’te gergeklestirilmistir.

Anahtar kelimeler: Sabit ¢evrim orani, disli kutusu, analiz, tasarim, optimizasyon

ELECTRIC VEHICLE GEARBOX DESIGN, ANALYSIS AND OPTIMIZATION WITH CONSTANT
GEAR RATIO

ABSTRACT

Renewed worldview with renewable energy sources to the constantly evolving technology and the
increasing interest in this direction with green energy slogans against global warming are shaping the future in
this direction. One of the biggest examples are the electric vehicles.  There isclear way for
improvement in many aspects of electric vehicles. It located one exit from the electric motor is constant-stage
gearbox. This project with a constant conversion rate of parametric design concept of an electric vehicle gear-
differential group has worked on stress analysis and optimization. Gearbox drive shafts, design of gear and body
with software of SolidWorks and were performed in Ansys Workbench. structural analysis were performed in
Ansys Workbench.

Keywords: Constant gear ratio, gearbox, analysis, design, optimization
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YAKIT HUCRESI VE UYGULAMA ALANLARI

Adem Yilmaz

Batman Universitesi, BATMAN

OZET

Bu calismada, tarihi gelisimi ile birlikte yakit hiicresinin ¢alisma prensipleri, tercih edilme sebepleri ele
almmis ve karsilagtirilmigtir. Ayrica yakit hiicresi gesitleri ve bunlarin ulagim araglari, yapt ve elektronik
cihazlarda kullanimi1 da aragtirilmustir. Giiniimiizde insanoglunun yasamu igin gerekli enerjinin tiikenebilir
olmasi, ¢evreyi ve atmosferi kirletmesi sonucu yeni arayislar bagladi. Yakit hiicresiyle hidrojenin temiz yakit
olmas1 yakit hiicrelerinin hayatin her alaninda kullanilabilirligi ortaya ¢ikmistir. Mevcut duruma gore yakit
hiicrelerinin daha fazla giinliik kullanima girmesi ve bu hiicrelerin bir cep telefonu kadar kiigiik, bir sehrin
elektrik ihtiyacim1 karsilayacak kadar biiyiikk yapilabilir olmasi nedeniyle yakit hiicresinden daha fazla
yararlanilmasi sonucuna varilmistir.
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AGIR TiCARI ARACLARDA YAKIT TUKETIMIi TESTi VE MUSTERI
CEVRIMI MODEL KORELASYONU UZERINE YONTEMSEL BiR
YAKLASIM

Alican Yilmaz, Mehmet Giiney Toke

Hexagon Studio, KOCAELI
OZET

Yapilan calisma ile dizel yakitli agir ticari araglarin yol kosullarinda, sasi dinamometresi {izerinde oldugu
gibi kontrollii olarak, SORT g¢evrimlerini temel alan test metodolojisine ve prosediiriine bagli kalinarak
yontemsel bir yaklagim elde edilmistir. SORT testinde dl¢iilen parametrelere ek olarak “viteste hizlanma (In-gear
acceleration), hizlanma (acceleration through gear), ara¢ direngleri Sl¢ciimii (coast down)” testlerinden elde
edilen verilerin yardimiyla dogrulanmis 1 boyutlu ara¢c modeli olusturulmustur Bu sayede daha dinamik bir
miisteri ¢evrimindeki yakit tiikketiminin nasil 6ngoriilebilecegini ortaya ¢ikmisgtir.

Anahtar kelimeler: SORT testi, 1d ara¢g modeli korelasyonu, agir ticari araglarda yakit tiikketimi

A METHODICAL APPROACH FOR FUEL ECONOMY TESTING OF HEAVY DUTY VEHICLES
AND CORELATION OF CUSTOMER CYCLE MODEL

ABSTRACT

Diesel commercial vehicles are being tested on road according to SORT procedure, which is representing the
standart fuel consumption tests run on chassis dynamometer for light duty vehicles. In this paper, the testing
methodolgy is explained as a step-by-step application manner and how to utilize the test datas of SORT and
other performance tests (in-gear acceleration, acceleration through gear, coast down) in corelation of 1D
simulation model to predict the fuel economy in more dynamic customer cycles.

Keywords: SORT test, 1d vehicle model corelation, fuel consumption of heavy duty vehicles
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BiR TICARI ARACTA BAGIMSIZ ARKA SUSPANSIYON SiSTEMININ
GELISTIRILMESI

Giilsah Uysal, Tayfun Hekimoglu, Derya Ozer

Hexagon Studio, KOCAELI

OZET

Bu caligmada, M2 smifi minibiislere uygulanabilen bagimsiz arka aks sisteminin gelistirme adimlar
tanimlanmistir. Ana hedefler siiriis konforu, tagima kapasitesi, agirlik ve diisiik maliyettir. Piyasa bulunan araglar
yaprak yayli rijit akslarla donatilmislardir ki bu durum yol tutus karakteristigine olumlu etki etmektedir. Ancak
rijit aksla donatilmig araglar siiriis konforu, agirlik ve geometrik olarak rijit aksin kapladigi alan bakimindan
zayif kalmaktadirlar. Yolcu tasima amacgli olarak algak ve diiz tabanli bir ara¢ elde etmek istenildigi zaman
bagimsiz ve az yer kaplayan bir siispansiyon sistemi kullanimi sarttir. M2 sinifi araglara uygulanacak olan bu
yeni konsept alcak ve diiz bir zemine, pahali ve komplike olan havali siispansiyon sistemlerinin kullanimi
olmadan olanak saglayacaktir. Iyi seviye bir konfor ve yol tutus karakteristiginin elde edilmesi icin tasit dinamigi
hesaplar1 gergeklestirilmistir. Diisiik agirlik ve maliyet de g6z 6niinde bulundurulmustur.

Anahtar Kelimeler: Bagimsiz arka siispansiyon sistemi, algak tabanli ticari arag, engelli erigimi

AN INDEPENDENT REAR SUSPENSION SYSTEM DEVELOPMENT FOR A COMMERCIAL
VEHICLE

ABSTRACT

In this study, an independent rear axle design phases for a M2 Class minibus are defined. The main targets
are ride comfort, load capacity, weight and low cost. Main competitors are fitted with rigid axles (leaf spring +
axle beam) which have good handling characteristic. But they are worst from ride, weight and package point of
view. In order to obtain a fully low floor vehicle which is good for passenger transport an independent rear axle
is a must. This new concept offers a low and flat floor area without using air springs which are expensive. In
order to obtain a good ride & handling characteristic vehicle dynamics studies were performed. Low cost and
weight are also taken into account.

Keywords: Independent rear suspension system, low floor commercial vehicle, disabled access
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ESD YONTEMI ILE DiZEL MOTOR PiSTON YUZEYINE Ni
KAPLAMANIN TERMAL ANALIZI

Mehmet Cakmakkaya*, Siikrii Talas , Ahmet Cetkin***, Akin Bozkurt

"Afyon Kocatepe Universitesi, Teknoloji Fakiiltesi, Otomotiv Miih., AFYONKARAHISAR
Afyon Kocatepe Universitesi, Teknoloji Fakiiltesi, Metalurji ve Malzeme Mih., AFYONKARAHISAR
Afyon Kocatepe Universitesi, Teknoloji Fakiiltesi, Makine Miih., AFYONKARAHISAR

OZET

Bu calismada, igten yanmali bir dizel motorun pistonu(AlSi) ele alinmistir. Pistonun yanma temas
ylizeyi Ni elektrot kullanilarak ESD yontemi ile kaplanmis, bir simiilasyon programinda termal analizinin
simiilasyonu yapilmigtir. Bir modelleme programi olan Solidworks programinda pistonun 3D modellemesi
yapilmigtir. Bu pistona ve kaplama ylizeyine programin bir modiili yardimiyla uygun malzeme atamasi
yapilarak mesh modelleri olusturulmustur. Piston ve kaplama yapilmis pistonun termal davranmislari
karsilastirilarak termal analizleri incelenmis, bununla birlikte kaplamali ve kaplamasiz numunelerin X-Ray, SEM
ve mikro yap1 analizleri degerlendirilmistir.

Anahtar kelimeler: 3D modellenmis dizel piston, metalik kaplama, esd metot, termal analiz

THERMAL ANALYSIS OF A DIESEL ENGINE PISTON COATED BY Ni ELECTRODE USING ESD
METHODAND

ABSTRACT

Inthisstudy, computer-aided modeling program that Solid Works software 3D modeled an internal
combustion piston (AISi) it is used. This piston on surface Ni coating with electrode made by ESD method,
thermal analysis in Solid Works Simulation software its made. Solid Works/ simulation program made to assign
material sand mathematical model has been developed.

Keywords: 3D model swath diesel piston, metallic coating, esd method, thermal analyze
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EXHAUST GAS HEAT RECOVERY AT ENGINE TEST FACILITY

Murat Karaer, Serenat Karagoz, Nurettin Ali Dasdemir

Ford Otosan Inénii Fabrikasi, Ar-Ge Test Merkezi, ESKISEHIR
ABSTRACT

In this paper a combined energy recovery system is suggested for engine test facilities. System consists
of two semi loops which are being active according to the temperature of the air feeded to the test cell. Winter
and summer semi-loops are introduced with the system requirements and equipments. Working principle of both
semi-loops and components with the selection critera are explained. Also cost and benefit analysis is given in
detail. It is evident that hot exhaust gases of the combustion processes is the main source that a large amount of
energy wastes through it. Researchers confirm that more than 30% - 40% of fuel energy in the internal
combustion engines wastes from the exhaust and just 12% - 25% of the fuel energy converts to useful work. In
the other hand, statistics show that producing numbers of the internal combustion engines growth very fast and
the concern of decreasing the fossil fuels will be appeared. So, researchers are motivated to recover the heat from
the waste sources in engines by using the applicable ways. Although there are many studies revealing analysis of
the systems for energy recovery from exhaust gas, a few of them are related with the heat recovery during engine
testing cycles. The objective of this paper is to suggest a proper heat recovery system for engine test facilities.

Keywords: Exhaust gas energy recovery, exhaust gas heat energy, heat regeneration
MOTOR TEST MERKEZINDE EGZOZ GAZINDAN ISI KAZANIMI
OZET

Bu makalede, motor test merkezi igin tasarlanan egzoz gazi 1s1 enerjisi geri kazanim sistemi
anlatilmaktadir. Sistem, test odalarinda bulunan istinma/sogutma ekipmanlarinin ihtiyaglar1 dogrultusunda iki
farkli sekilde incelenmektedir. Sistem gereksinimleri ve tercih edilen ekipmanlar, kis ve yaz modu olmak {izere
iki ayr1 ¢evrim i¢in tasarlanmis, bu iki ¢cevrimin galigma prensipleri ayr1 ayri agiklanmaktadir. Bunun yanisira
sistemin maliyet analizi ve yatirim geri doniis tablosu makale icerisinde paylasilmaktadir. Sistemin ana enerji
kaynagi, motordaki yanma islemi sonrasinda atilan sicak egzoz gazidir. Arastirmalarin gosterdigi gibi icten
yanmali motorlarda yakittan kazanilan enerjinin 30%-40% kadar1 1s1 kayiplarina giderken sadece 12%-25%
kadar enerji verimli olarak yapilan ise doniistiiriilebilmektedir. Konuya diger bir agidan bakildiginda giin
gegtikce icten yanmali motorlarin kullanimi artarken motorlardaki fosil yakit tiikketimleri giderek azalmaktadir.
Bunu saglayabilmek i¢in miithendisler, motordan atilan enerjinin cesitli yollarla azaltilmasi veya geri kazanimi
yoniinde ¢alismalar yapmaktadir. Bunun yanisira, motor testleri esnasinda meydana gelen egzoz gazindaki atik
enerji kazanimi sistemlerini inceleyen farkli arastirmalar da bulunmaktadir. Bu makalenin amaci, motor test
merkezinde atilan egzoz gazi 1s1 enerjisini kazanmak i¢in tasarlanan sistemi detaylariyla agiklamaktir.

Anahtar kelimeler: Egzoz gazi enerji kazanimi, egzoz gazi 1s1 enerjisi, 1s1 kazanimi
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OTOMOBIL PARCASI PRES KALIPLARINDA SIMULASYON
PROGRAMI iLE DOKUM GOVDEDE AGIRLIK OPTIMiZASYONU

Cansel Celik, Cagatay Yilmaz, Murat Aydogan, Onur Ozden

Toyotetsu Otomotiv Parcalar1 Sanayi ve Ticaret A.S., KOCAELI
OZET

Bu c¢aligsmada, ara¢ maliyetlerinin azaltilmas1 yoniindeki miisteri beklentisinin karsilanabilmesi amaciyla sac
metal kalib1 yatirim maliyetlerinin diisiiriilmesi amaclanmustir.

Bu kapsamda, sonlu elemanlar yontemiyle yapilan analizler ile dokiim gdvdenin agirlik optimizasyonu
yapilmistir. Optimizasyon ¢aligmalarindan elde edilen sonuglarin dokiim govde malzeme verimliligine etkisi
belirlenmistir.

Anahtar kelimeler: Sonlu elemanlar yontemi, dokiim gévde, optimizasyon, pres

WEIGHT OPTIMIZATION IN MOULDING AT DIE OF AUTOMOBILE PARTS VIA SIMULATION
PROGRAMME

ABSTRACT

In this context, in order to meet customer expectations for cost reduction of vehicle intented to reduce the
investment cost of sheet metal mold.

The weight optimization was performed with casting body by the finite element analysis method. The results
obtained from optimization studies have identified the efficieny effect on casting body material.

Keywords: Finite elements method, casting body, optimization, press
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COMPREHENSIVE MULTIBODY SIMULATION METHODOLOGIES
IN COMMERCIAL VEHICLE DEVELOPMENT

Murat Siktas, ismail Oguz Er, Mehmet Bakir, Basaran Ozmen

Mercedes-Benz Tiirk A.S., CAE Hesaplama ve Simiilasyon, ISTANBUL

OZET

Mercedes-Benz Tiirk ¢elik yayli siispansiyon sistemlerinin yetkinlik merkezi olarak, Daimler AG
firmasinin tiim ticari araglarindaki gelik yaylarinin dizayni, simulasyonu ve test sorumluluklarina sahiptir. Bu
makalenin amaci, ¢ok govdeli sistemler metodu kullanarak yapilan analizlerin ve gelistirilen kapsamli
metodlarin incelenmesi ve farkli 6rnekler verilmesidir.

Ayrica bu makalede, yiik spektrasinin ¢ok gévdeli sistemler analizi ile hesaplama metodlar incelenmistir.
ABSTRACT

Mercedes-Benz Tiirk has the responsibility of design, simulation and test of the steel leaf spring
suspension systems of all commercial vehicles of Daimler AG. In this study, the main aim is to present detailed
analyses and developed methodologies which are used at Mercedes-Benz Tiirk with the help of Multi Body
Simulation for components of suspension system of commercial vehicles. Moreover to this, load spectra of steel
suspensions are analyzed with multi body simulation via Simpack tool.

In this study, the developed methodologies based on multi body simulation analysis for steel suspension systems
will be represented with different examples.
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OTOMOTIVDE KULLANILAN PLASTIK PARCALARIN
ENJEKSIYON KALIPLARININ SOGUTMA SISTEMLERI VE BU
SISTEMLERIN BILGISAYAR DESTEKLI TASARIM PROGRAMLARI
ILE OPTIMIZASYONU

Senol Cahskan’, Kayacan Akg:aay**, Elif E. lellgiden**

“B-Plas Bursa Plastik, Metal, Insaat, Enerji, Madencilik, Jeotermal, Turizm ve Tarim San. ve Tic. A.S.,
Ar-Ge Merkezi, Teknoloji Gelistirme Béliimii, BURSA
“B-Plas Bursa Plastik, Metal, Insaat, Enerji, Madencilik, Jeotermal, Turizm ve Tarim San.ve Tic. A.S.,
Ar-Ge Merkezi,Uriin Kalip Gelistirme Bolimii
16369, BURSA

OZET

Enjeksiyonla plastik parga iiretimi otomotivde en fazla kullanilan plastik sekillendirme proseslerindendir.
Enjeksiyon sonrasi kaliplanan par¢anin deformasyona ugramamasi ve ekonomik ¢evrim siiresi i¢in sogutmanin
homojen ve etkin olmasi gerekmektedir. Bu nedenle plastik kalip tasarimi sirasinda su sogutma hatlariin
tasarimi ¢ok onemlidir. Su sogutma hatlarinin tasarimini; parcanin sekli, boyutlari, kullanilacak olan plastik
tipi/ozellikleri, su girig sicaklig1 gibi parametreler etki etmektedir. Bu parametrelerin optimizasyonunu saglamak
amaci ile moldflow gibi simiilasyon programlari kullanilmaktadir. Bu calismada cesitli boyutlara sahip
kaliplardaki sogutma sistemleri incelenecek ve sogutma sisteminin tasarimina parametrelerin etkisi belirlenmeye
caligilacaktir.

Anahtar kelimeler: Enjeksiyon, plastik, sogutma sistemi, tasarim, akig analizi

COOLING SYSTEMS OF AUTOMOTIVE PLASTIC PARTS’ INJECTION MOLDS AND
OPTIMIZATION OF THESE SYSTEMS BY USING COMPUTER AIDED DESIGN PROGRAMMES

ABSTRACT

Production of plastic parts by injection molding is one of the most widely used plastic forming processes in
automotive industry. Cooling of the injection molded parts must be homogenous and effective to avoid
deformation and reduce cycle time for this reason design of the water cooling lines is really important. The shape
and size of the part, type of the raw material, water inlet temperature are critical factors on design of the water
cooling lines. Simulation programmes such as mold flow are used to provide optimization of these parameters.
In this study water cooling systems of molds that have various shapes and effects of parameters on cooling
system design will be investigated.

Keywords: Injection molding, plastic, cooling system, design, mold flow analysis
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OTOMOTIV SANAYINDE KULLANILAN ORNEK BiR ULTRASONIK
KAYNAK UYGULAMASINDA, KAYNAK KALITESINI ETKILEYEN
TEMEL PARAMETRELERIN KOPMA DAYANIMINA ETKISi

Mehtap Hidiroglu, Goneng Izgi

Orhan Otomotiv Kontrol Sistemleri Ar-Ge Merkezi, BURSA
OZET

Bu caligmada, Otomotiv sanayinde Ornek bir ultrasonik kaynak uygulamasi incelenmistir. Ultrasonik
kaynak yonteminin verimliligini etkileyen en temel parametreler teoride kalinmayarak gercek bir endiistri
uygulamas: baz alinarak degerlendirilmistir. Polipropilen (PP) malzemeli otomotiv kumanda kablosu ile
kablonun araca montajini saglayan parg¢anin ultrasonik kaynak yontemi ile kaynaklanabilmesi igin gereken ideal
parametre degerleri belirlenirken, parcalarin birlestirilmesi ile elde edilen prototip numunelerde degisen
parametre degerlerinin ¢gekme dayanimina etkileri incelenmistir.

Anahtar kelimeler: Ultrasonik kaynak, kaynak kalitesini etkileyen parametreler, polipropilen (pp)

THE FUNDAMENTAL PARAMETERS IS AFFECTED THE WELDING QUALITY WAS EXAMINED
ON AN EXAMPLE ULTRASONIC WELDING APPLICATION IN AUTOMOTIVE INDUSTRY

ABSTRACT

In this study, an example ultrasonic welding was examined in automotive industry. The basic parameters
affecting the efficiency of the ultrasonic welding method were evaluated by basing on a reel industry application,
by not basing on theory. While the values of ideal parameters which were necessary in order to be able to have
the part maintaining the mounting of cable to the car with the automotive remote control made of polypropylene
material (PP) welded via ultrasonic weld method were being determined, the effects of parameters’ values
changing in prototype samples obtained by combination of the parts on tensile strength were examined.

Keywords: Ultrasonic welding, the effecting parameters of welding quality, polypropylene (pp)
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RAYLI SISTEM ARACLARINDA KULLANILAN SPA-C CELIiK
SACLARIN ELEKTRIK DIRENC NOKTA KAYNAGINDA AKIM
SIDDETININ SERTLIGE ETKIiSI

Erman Ferik, Nuri Akkas, Erding ilhan, Salim Aslanlar

Sakarya Universitesi, Teknoloji Fakiiltesi, Esentepe Kampiisii, SAKARYA

OZET

Bu ¢alismanin amaci rayli sistem araglarimin dam ve yan duvarlarinda kullanilan SPA-C atmosferik
korozyona dayanikli gelik saglarin elektrik direng nokta kaynaginda akim siddetinin baglantinin sertlik
degerlerine etkisini incelemektir. Bu amacla 120 kVA akim ve zaman kontrollii pinomatik bir diren¢ nokta
kaynak makinesi kullanilarak numuneler hazirlanmistir. Kaynak zamani 5, 10, 15, 20, 25 ve 30 periyot (1 periyot
= 0,02 s) olarak sec¢ilmistir. Kaynak akim siddeti 6 kA ile 14 kA arasinda 0,5 kA artirilarak uygulanmistir.
Elektrot kuvveti 6 kN olarak sabit tutulmustur. Elde edilen nokta kaynakli baglantilarin mikro vickers sertlik
degerlerinin kaynak akim siddeti ile degisimini gosteren diyagramlar olusturulmustur. Sonug olarak kaynak akim
siddeti ve zamaninin optimum degerleri belirlenmistir.

Anahtar kelimeler: Direng nokta kaynagi, mikro vickers sertlik, rayli sistem araglari

THE EFFECT OF WELDING CURRENT ON MICRO HARDNESS IN RESISTANCE SPOT
WELDING OF SPA-C STEEL SHEETS USED IN RAILWAY VEHICLES

ABSTRACT

The aim of this study is to investigate the effect of welding current on micro hardness of joints in
resistance spot welding of SPA-C steel sheets used in side wall and roof in rail vehicles. A timer and current
controlled resistance spot welding machine having 120 kVA capacity and a pneumatic application mechanism
with a single lever was used to prepare the specimens. Welding periods were chosen as 5, 10, 15, 20, 25 and 30
cycles (1 cycle=0,02 s) and also welding currents were increased from 6 kA up to 14 kA by rise of 0,5 kA. The
electrode force was kept constant at 6 kN. The effect of welding current on micro vickers hardness of obtained
spot welded joints was researched by using related diagrams and the optimum welding currents and times were
advised.

Keywords: Resistance spot welding, micro vickers hardness, rail vehicles
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OTOMOTIVDE FARKLI MALZEMELERDEN OLUSAN ARAC
PARCALARININ BIRLESTIRILMESINDE KULLANILAN
YONTEMLER

Hakan Demir, Gokhan Tekin, Emre Yigitoglu

Coskunoz Kalip Makina A.S. Osb Sar1 Cadde, No:1 Pk:16140 BURSA

OZET

Calisma kapsaminda ara¢ tiizerinde bulunan ¢elik disi malzemelerin (aliminyum, magnezyum,
termoplastik ve termoset matrisli kompozitler ) giinimiizde ve gelecekteki kullanim oranlarindan bahsedilmis
kullanim oranindaki artig beklentilerinin nedenleri irdelenmistir. Farkli 6zelliklere sahip malzemelerin, 6zellikle
aliminyum ve gelik ikilisinin, birlestirmesinde siklikla kullanilan dénerek kendiliginden delik agma “flow drill”,
darbeli birlestirme “impact join” , kendi delen per¢in sistemi “self pierce rivet”, konvansiyonel ekipmanlarin
kullanim1 ile kaynak yapabilmeyi saglayan eleman direng ve soguk partikiil sprey teknigi “cold spray”
incelenmistir. Yapistirma teknolojisinin pazarda kulanim oraninin artigina vurgu yapilmigtir. Lazer kaynak, lazer
brazing gibi yontemler detaylari ile agiklanmistir. Termoplastik ve termoset matrisli kompozitlerin metal
ylizeyler ile birlestirilmesinde kullanilan yenilik¢i yontemler agiklanmistir. Calismada farkli malzemelerin
birlestirilmesinde ortaya ¢ikan yenilik¢i ¢oziimlerin bir arada sunulmustur.
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KARBON ELYAF TAKVIYELI POLIMER MALZEME KULLANIMI
ILE OTOMOBIL GOVDE YAPILARININ HAFIFLESTIRILMESI

M. Y. Balta, E. Akgul, E. Altinok, H. Dereliler

TOFAS, Ar-Ge Merkezi, Osmangazi BURSA
OZET

Glintimiizde otomotiv sektoriinde yapilan galigmalarin biiyiik bolimiiniin amacit agirlik indirimidir. Bu
caligmalar sektore yeni gelen regiilasyonlarla emisyon degerlerinin asagi ¢cekilmesi ile firmalar arasindaki yakit
tiiketimindeki rekabetten kaynaklanmaktadir. Bu trend, otomotiv devlerini gelige kiyasla yogunlugu daha diisiik
olan hafif malzeme arayislarina yonlendirmistir. Bu malzemeler arasinda yer alan kompozit malzemelerin
kullanimiyla araglar hafifletilmektedir. Ayrica zararli salinimlarini azaltmak igin kabul edilen regiilasyonlar ve
yiiriitiilen ¢aligmalar1 da otomotiv endiistrisinde karbon elyaf kullaniminin yayginlasmasini saglamaktadir. Bu
calismada, otomobil govde yapilarinda karbon elyaf kullanilmasi ile saglanan agirlik tasarrufu, emisyon
indirimi, mekanik etmenler, birlestirilmesinde kullanilan yontemler ve yerli uygulanabilirligi anlatilmistir.

Anahtar kelimeler: Arag hafifletme, kompozit, coklu malzemeler, araba govdesi, birlestirme

LIGHTWEIGHTING THE AUTOMOBILE BODY STRUCTURES USING CARBON FIBER
REINFORCED POLIMER MATERIALS

ABSTRACT

The automotive industry is recently observing a huge interest in the lightweight design of the body-in-white
structures. The works in this field are conducted thanks to the new regulations coming up to drag the emissions
down, as well as the increasing competition for the fuel consumption. Thanks to this trend, automotive giants
have an increasing demand for utilizing the composite materials to lightweight the vehicle structures. The
carbon fiber reinforced polymers (CFRP) are perhaps the most prominent representatives of new materials,
which have found attraction in the automotive industry due to the upcoming strict emission standards. The
main scope of this work is to analyze the feasibility of the utilization of CFRP materials in the automotive body
structures, and the evaluation of the main considerations such as the emission reduction, design flexibility and
the joining methods.

Keywords: Lightweighting, composite, multi material, car body, joining
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AGIR TICARI ARAC SASILERININ LAZER KESIiM ILE
DELINMESININ YORULMA OMRUNE ETKISi

Mesut Goriirgoz*, Emre Koz*, Mustafa Basaran*, Mustafa Bakkal**,
Umut Karagiizel**, Ugur Hasdedeoglu*, Ergiin Tutuk™

*Ford Otosan, ISTANBUL
**stanbul Teknik Universitesi, ISTANBUL

OZET

Agir ticari araclarda temel tasiyict sistem olarak kullanilan merdiven tipi §asinin ana elemanlar1 olan
sasi kolu malzemesi olarak yiiksek dayanimli diisiik alasimli ¢elikler tercih edilmektedir. Aragta bulunan birgok
sistem ve elemen sasi kolu iizerinde deliklerden civata veya pergin gibi baglanti elemanlar1 baglanmaktadir. Bu
baglantilar {izerinden bir yiik akisi gergeklestiginden ara¢ omrii boyunca deliklerin ¢atlak olusumuna sebep
vermeyecek sekilde tiretilmesi 6nemlidir. Bu ¢alismada mevcut iiretim metodu olarak yiiksek dayanimli diisiik
alasimli sasi kolu malzemesinde CNC delik delme ile lazer delik delme metotlarinin delik i¢in yiizey yapisina,
korozyon direncine ve yorulma omriine etkisi degerlendirilmistir. Lazer delme ve CNC delme metodlar ile
tiretilen numuneler ile karsilastirmali yorulma omrii test setuplart belirlenmis ve test diizenegi kurulmustur.
Ayrica ylizey piiriizliliigii ve mikroyap1 degisimleri incelenmistir.
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AGIR TICARI ARAC DIREKSIYON SISTEMINE AiT OZEL
SENARYOLARIN TESPITI VE ANALIZi

Abdullah Ozsafak*, Aykl{t Ceyhan*, Mahmut Durus*, Mustafa Topcu*, Kagan Kozan*,
Burcu Gizem Ozmen**, Gusan Hatik*, Ergun Tutuk*, Zafer Das*

*Ford Otosan, ISTANBUL
** Atatiirk Universitesi, ERZURUM

OZET

Bu calismada agir ticari araglarin direksiyon sistem tasarim siirecinde, miisteri korelasyon c¢alismalari
disinda kalan 6zel durumlarda, direksiyon sistemine gelen yiiklerin tespiti hedeflenmistir. Agir ticari araglarin
birgok kullanim alan1 olmasi nedeniyle bazi 6zel uygulamalar olabilmektedir. Hedef disinda kalan bu alanlar
ozellikle hayati risk tasiyan, yiiksek giivenlik seviyeli tasarimlar i¢in degerlendirmeye alinmalidir. Caligmanin
odagindaki direksiyon sistemi i¢in ise 6zellikle teker-yer siirtiinme iliskisi ve ara¢ on aks yiik degeri, parcalarin
maruz kaldig1 yiik miktarina etki eden 6nemli degerlerdir. Calismada bu degerlerin maksimize edildigi 6zel bir
kullanim alaninda yapilan yiik verisi toplama calismasi, bu yiiklerin islenmesi ve sonrasinda pargada olusan
yapisal hasar hesaplar1 agiklanmistir. Sonug olarak pargalarin dayamim hesabinda kullanilacak veriler ve
tasarimin 6zel durumlar i¢in validasyonu saglanmustir.
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OTOMOTIV SALINCAK KOLUNUN CFRP KOMPOZIT
MALZEMEDEN URETIiMi

Emre Yigitoglu, Mesut Kaya, Metin Calli, Nihal Efe

Coskunoz Kalip Makina Sanayi ve Ticaret A.S. Organize Sanayi Bolgesi, 16140, Niliifer, BURSA
OZET

Otomotiv endiistrisi, yeni yasal gerekliliklere uyum ve sera gazi etkisinin azaltilmasi amaci ile arag
pargalar lizerinde agirhik azaltma caligmalarina odaklanirken, ayni zamanda pargalarin emniyetinden 6diin
vermeyecek sekilde farkli geometriler, prosesler ve yeni nesil malzemeler {iizerine c¢alismaktadir. Agirlik
hafifletme ¢aligmalarinda ele alinan malzemelerden 6nemli bir tanesi de karbon fiber takviyeli termoset regine
matrisli kompozit malzemelerdir. Avrupa’daki karbon emisyonu hedefleri 2015 yilinda 130 g/km olurken 2020
yilinda bu degerin 95 g/km degerlerine hatta daha da diismesi sonucu arag¢ iireticilerinin agirlik hafifletme
¢aligmalarina katki saglamasi adina bu malzemelerin kullaniminin arttirmasi beklenmektedir.

Bu ¢alismada, 6zel olarak dizayn edilmis rezistans 1sitmali kalip igerisinde karbon fiber takviyeli termoset regine
matrisli kompozit malzeme levha olarak pres yardimiyla sekillendirilmistir. Prototip olarak iiretilen parcada
malzeme karakterizasyon gereklilikleri dogrultusunda testler uygulanmis ve sonuglarin kiyaslamalari yapilmustir.
Gerekli parametreleri saglayan parga iiretimi i¢in nihai par¢aya uygulanacak testler belirlenmis ve c¢alisma
kapsamina alinmustir.

Anahtar kelimeler: Hafifletme, karbon fiber, polimer matrisli kompozit, termoset recine, kompozit
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CAMASIR MAKINASI KECELERI iICIN OZON ve PAS DAYANIMI
SAGLAYAN KAUCUK HAMURU GELISTIRILMESI

Ebru Yilmaz*, Hiiseyin Karabulut*, Murat Yazicr**

*SKT Yedek Parga, OSB Ali Osman Sénmez Bulvar1 No: 17 PK: 16140, BURSA
**Uludag Universitesi Miithendislik Fak. Otomotiv Miih. PK: 16059, BURSA

OZET

Beyaz esya sektoriinde sizdirmazlik elemanlari 6zellikle gamasir makinelerinde biiyiik 6nem arz
etmektedir. Kecelerde sizdirmazligi saglayan asil ayrinti "kauguk dudaklar”" oldugundan kaucuk dudagin 6zel
geometrisi ve malzeme Ozellikleri, ¢amasir makinesi omrii boyunca fonksiyonunu yitirmeyecek sekilde
tasarlanmalidir.

Déner mil kegeleri, camasir makinesindeki fonksiyonlarini yerine getirirken yiiksek yikama ve sikma devirleri
ile deterjanl sudaki kimyasal etkiler gibi dinamik ve kimyasal bir¢ok zorlanmaya maruz kalmaktadirlar. Yeni
nesil ¢amasir makineleri ile daha az siirede ve daha az su ile ¢amasirlar1 temizlemek lizerine rekabetlerini
stirdiiren anasanayiler, bu hedeflerine ulagmak i¢in de pek ¢ok yenilikler ortaya koymaktadirlar. Bunlardan biri
de, deterjana ozon katkis1 yaparak ¢camasirlar1 daha ¢abuk siirede ve daha az enerjiyle yikamaktir. Gelistirilen bu
yontem makinelerde kullanilacak kauguk bazli kegelerin aleyhine bir durum olusturmaktadir. Hali hazirda
kullanilan FKM yapisindaki flor nedeniyle yiiksek polar 6zellik ve doymus 6zellik gosterse de pas dayanimi
olmadig i¢in yeni bir {iriin ihtiyaci dogurmustur. Bu nedenle, projenin amaci, yeni nesil ¢amasir makinelerinde
kullanilabilecek olan, yiiksek 6zellikli doner miller igin dinamik sizdirmazlik elemani gelistirilmesidir.

Projede gelistirilecek iiriiniin yerli imalati yapilmadigindan proje Tiirkiye i¢in ulusal 6lgekte iiriin yeniligi
icermektedir. Gelistirilecek iiriiniin benzerlerine gore farkli kosullarda caligmasi ve farkli beklentilere sahip
olmasi (su basinci, kimyasal etki, yiiksek motor devirleri) saglanacaktir. Projeyle birlikte kaugugun metallerle
temas ettiginde pas olusumunu engelleyici iiriin gelistirilecektir. Camasir makinelerinde kullanilan nitril kauguk
yerine flor-karbon kauguk gelistirilerek ozon direnci saglanacaktir.
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AMFIBi ASKERI ARACLARDA SIZDIZMAZLIK AMACIYLA
KAUCUK GELISTIRILMESI

Ebru Yilmaz*, Hiiseyin Karabulut*, Murat Yazic1**

*SKT Yedek Parca, OSB Ali Osman S6nmez Bulvar1 No: 17 PK: 16140, BURSA
**Uludag Universitesi Miihendislik Fak. Otomotiv Miih. PK: 16059, BURSA

OZET

Askeri araclarin uskur siteminde ¢aligacak bir kece gelistirilmistir. Bu kece normal kegelere gére daha
farkli ortamlarda calisacagi i¢in kaugugun hamurunda bir takim gelistirmelere ihtiya¢ duyulmustur ve bu konu
hakkinda bir ¢aligma hazirlanmistir. Kauguk malzeme agisindan ¢aligma kosullar1 bir takim teknik beklentiler ile
belirtilmigtir. Teknik beklentiler;

- Pervane ve pervane mili birlikte hareket edebilecek ve her iki yone dogruda da (saga-sola) calisacaktir.
- Askeri arag agir sartlarda galisacaktir (heavy duty).

- Pervane milinde kullanilacak 2 adet rulmanin yataklanmasinda gres yagi kullanilacaktir.

- Pervaneler hem tatli hem de tuzlu suda ¢alisacaktir.

- Arag suda olmadig1 zamanlarda +55 C’ye varan sicakliklarda ve tozlu ortamlarda bulunacaktir.

- Milin devri en fazla 1250 RPM olacaktir.
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CEVRESEL FAKTORLERIN KAUCUK PARCALARIN YORULMA
DAVRANISINA ETKISi

Batuhan Giiler* , Murat Yazic1**

*SKT Yedek Pargca, OSB Ali Osman S6nmez Bulvari No: 17 PK: 16140, BURSA
**Uludag Universitesi Miihendislik Fak. Otomotiv Miih. PK: 16059, BURSA

OZET

Bu ¢alismada, kauguk maddesinin yorulma davranisina etki eden faktorlerden yalnizca bir kismi olan
cevresel faktorler incelenmis ve literatlirdeki bilgiler ile harman edilerek ortaya konmustur. Kauguk maddesinin
yorulma davranigina etki eden ¢ok fazla durum ve kosul olmasina karsin bu is ile ilgilenen arastirmacilar bu
konuyu 4 ana baslik altinda toplamislardir. Bunlar;

- Mekanik Yiikleme

- Kaugugun Formiilasyonu
- Cevresel Faktorler

- Yapisal Davranig

Genel olarak kauguk maddesinin yorulmasi iizerine yapilan ¢alismalar incelendiginde; bir hata olustugu takdir de
¢Oziimiin arandig1 hususlar genellikle kaugugun formiilasyonu ve mekanik yiikleme kosullar1 olmaktadir. Ancak
dikkatli bir aragtirma yaptigimizda kaugugun yorulmasinda ¢evresel faktdrler de oldukga hassas ve 6nemlidir. Bu
calismada ¢evresel kosullarin kaugugun yorulmasina nasil etki ettigi arastirilmistir. Bu ¢alismada kaugugun
yorulmasi ile ayni olayr ifade eden catlak biiyliime orami ifadesi sik sik kullanilmigtir. Catlak biiyiime orani
arttiginda kaugugun yorulmasi da hizlanir.
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ARACLARIN KABIN KABLOLARINDA ALUMINYUM ILETKEN
KULLANIMI

Miicahit Sarmik*, Muhammed Rafet Bakcan**

*Oyak-Renault Otomobil Fabrikalari Organize Sanayi Bolgesi Niliifer, BURSA
**Uludag Universitesi Elektrik-Elektronik Miihendisligi Niliifer, BURSA

OZET

Gliniimiizde araglarda gii¢ ve sinyal iletiminde bakir iletkenli kablolar kullanilmaktadir. Bu proje ile
araglarda mevcut durumda kullanilan bakir iletkenli kablolar yerine aliiminyum iletkenli kablolari kullanilmasi
hedeflenmistir. Caligsmada teorik olarak yapilan akim-sicaklik parametrelerinin incelemesinin yani sira deneysel
Olciimler de yapilmig ve ortaya ¢ikan farklar degerlendirilmistir. Ortam sicakligimin farkli olmasinin kablonun
akim tagima kapasitesine etkisi 6l¢iilmiistiir. Bu 6l¢iimler farkli siireler igin yapilarak kisa devre akimlari elde
edilmistir. Ayrica kablonun 1sinma simiilasyonu bilgisayar ortaminda da simiile edilmis, kablonun u¢ noktalar1
ile ortasi arasinda olusan sicaklik farklari da farkli kesit ve akim degerleri igin Sl¢iilmiistiir. Tiirkiye’de kabin
kablolarinda ilk kez yapilan bu ¢alismanin ¢iktilarinin kablo agi tasariminda kullanilmasi 6ngoriilmektedir.

Anahtar Kelimeler: Aliiminyum, akim-sicaklik parametreleri, kisa devre akimlari, simiilasyon, kabin kablolar

USAGE OF ALUMINUM AS A CONDUCTING MATERIAL FOR VEHICLE CABINET HARNESS

ABSTRACT

The conducting material to transmit power and signal in the vehicles is copper. By this project, usage of
harness with aluminum conductor has been aimed instead of copper conductor. The conducting part of the
harness that is used currently on the vehicles is made of copper. Due to the ecological and economic reasons the
studies related to usage of aluminum on harness have been done. In this study, in addition to the theoretical
analysis on current-temperature parameters, the measurements have been taken and the differences have been
evaluated. Moreover, the effect of the ambient temperature on the current capacity of the cable has been
measured. There measurements have been realized during different periods and the short-circuit currents have
been obtained. Additionally, the temperature rise on harness has been simulated on the software and the
difference of the temperature between the ending and center point of harness has been measured. The output of
studies which are firstly generated on cabinet harness in Turkey are planned to be used on the design of harness
on vehicles in the following steps of the project.

Keywords: Aluminum, current-temperature parameters, short-circuit current, simulation, cabinet harness
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