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OZET
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Programidir. Bu yayinda Uludag Universitesi Miihendislik Mimarlik
Fakdltesi Otomotiv Mihendisligi Bolumu ile ilgili bilgiler verilmistir.
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Otomotiv Muhendisligi Boliminin amaci Turk Otomotiv Endustrisi-
ni daha ileriye gotiirecek, otomotiv sektdriiniin gereksinimi olan
nitelikli arastirmaci, yenilik¢i is giiciniin yetismesine katkida bu-
lunmak, otomotiv alaninda Ar-Ge calismalarinin yapilmasina ve
Universite-Sanayi igbirliginin geligtiriimesine destek olmaktir. Ders
Planlari, bu amaci gerceklestirmek ve Otomotiv Muhendisligi Boli-
minden mezun oldugunda sektdrde gorev almaya hazir bilgi ve
yetenege sahip mihendislerin yetistiriimesine olanak saglayacak
sekilde, bélimin vizyon ve misyonuna uygun olarak yapilandiril-
mistir.

Otomotiv Muhendisligi Bélumda, Yurt ici ve disinda iyi egitim gérmus
ogretim Gyeleri, Yurt disi ve ici Universiteler ile otomotiv alaninda
gicli iligkileri, italya Torino Politeknik Universitesi destekli Lisan-
sustl egitim programi, Egitim ve sosyal etkinliklere uygun tasar-
lanmig Otomotiv Muhendisligi Boliumune ait Dr. Faik Celik Otomotiv
Mihendisligi Bélimi modern binasi, Kalabalik olmayan sinif kon-
tenjanlan (30 kisi), Etkin 6grenci-6gretim Uyesi etkilesimi, Diinya ve
Turkiye' de otomotiv endustrisinin gelismelerine paralel ders igerik-
leri, Otomotiv ana ve yan sanayi kuruluglarinda staj olanaklari, Li-
sans ve Lisanslstl programlari ile Bursa ile yakin boélgesinin ve
Tarkiye’ nin otomotiv alaninda gelisimine destek vermeyi ve bir
farklilik yaratmayi amaclamistir [1-5].

Otomotiv Miihendisligi Bolimi otomotiv sektérinin énemli merkez-
lerinden birisi olan Bursa ilinin konumu geregi, sanayi ile i¢ icedir,
sanayi kuruluglari ile ortak projeler yirtitmekte ve danismanlik hiz-
metleri vermektedir. Otomotiv alaninda alt yapinin giclendirilmesi
icin kurulmasi distnuilen laboratuvar ve merkezler ile ilgili calisma-
lar yapiimaktadir. Uludag Universitesi Otomotiv Mihendisligi Boli-
mi Lisans ve Lisansistl programlari, kurulacak arastirma merkezi
ile Bursa ile yakin bolgesinin ve Turkiye’nin otomotiv alaninda geli-
simine destek vermeyi amaclamistir.

Bu yayinda Uludag Universitesi Mihendislik Mimarlik Fakiltesi
Otomotiv Muhendisligi Bolim{ ile ilgili bilgiler verilmistir.
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Faik Celik Holding, Otomotiv Muhendisligi Béliumu acgisindan ¢ok
o6nemli olan bina ve donanimlarinin saglanmasina destek vermistir.
Ogrencilerin ve 6gretim elemanlarinin gereksinimlerine gore proje-
lendirilen Dr. Faik Celik Otomotiv Mihendisligi Bolumu binasi 2011-
2012 egitim 6gretim déneminde kullaniimaya baglanmistir (Sekil 1).

Sekil 1. Dr. Faik Celik Otomotiv Mithendisligi Bolimi binasi

1. OTOMOTIV MUHENDISLIGI BOLUMU

Otomotiv Miihendisligi Béluminde Tasit Tasarim, Tasit Dinamigi ve
Kontrol, Tasit Tahrik ve Glg¢ Sistemleri Anabilim Dallarinda 1 Pro-
fesor, 2 Dogent, 2 Yardimci Dogent, 1 Ogretim Gorevlisi ve 1 Aras-
tirma gorevlisi gorev yapmaktadir.
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Prof. Dr. Ferruh Oztlrk

(Bolim Baskani)

Tasit Tasarim Anabilim Dali
Dog. Dr. ihsan Karamangil

(Bolim Baskan Yardimcisi)

Tasit Tahrik ve Gig Sistemleri Anabilim Dall
Dog. Dr. Murat Yazici

Tasit Dinamigi ve Kontrol Anabilim Dali
Yrd. Dog. Dr. Zeliha K. Kocabigcak

Tasit Dinamigi ve Kontrol Anabilim Dali
Yrd. Dog. Dr. Erol Solmaz

(Bolim Baskan Yardimcisi)

Tasit Tasarim Anabilim Dali
Ogr. Gér. Dr. idris Karen

Tasit Dinamigi ve Kontrol Anabilim Dali
Ars. Gor. Ferdi Pir

Tasit Tasarim Anabilim Dali

Otomotiv Miihendisli gi Bélimu Vizyonu,

e Otomotiv Miuhendisligi alaninda uluslararasi diizeyde bilgi
Ureten, egitim veren ve 6zgun arastirma ¢alismalari yapan,

e Otomotiv Muhendisligi egitimi, bilgi Uretimi ve arastirma ca-
lismalari ile Glkenin surddrdlebilir sosyal ve ekonomik kal-
kinmasinin gerceklesmesi hedeflerine 6nemli katkilar sagla-
yan,

» Uluslararasi 6lcitlere uygun ve sirekli gelisimi esas alan, su-
rekli gelisen ve 6rnek gosterilen bir Bolim olmaktir.
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Otomotiv Miihendisli gi Bolumu Misyonu

e Otomotiv Miihendisligi alaninda ginimiz ve gelecegin tek-
nolojilerinin gelisimine yardimci olabilecek, uluslararasi du-
zeyde bilgi Gretme ve yaymak,

» Otomotiv MUhendisligi alaninda arastirma ve teknoloji gelis-
tirme kdltdrinidn yayginlastiriimasina ve Ulkenin tasarim,
imalat ve teknoloji Uretilmesi calismalarina destek verilerek
toplumun refah seviyesinin yiikselmesine yardimci olmak,

» Otomotiv Muhendisligi alaninda lisans ve lisansusti egitimi
ile tlkenin en iyi otomotiv mihendislerini yetistirmektir.

Otomotiv Miihendisli  gi nedir?

Otomotiv Mihendisligi, son yillarda giderek artan oranda 6nem
kazanan tagsit tasarim ve imalati ile ilgili caligmalarin yurataldaga bir
muhendislik dalidir.

TaglIt tasarim ve imalati fazla sayida teknolojiyi barindirmasi, aras-
tirma-teknoloji gelistirme faaliyetlerini tetiklemesi gibi 6zelliklerinden
dolay! Turkiye icin son derece dnemli ve stratejik bir Muhendislik
dahdir.

Yeni gelismeler ve planlar énimuzdeki yillarda otomotiv alaninda
kaliteli egitim almis Otomotiv mihendislerine gereksinim olacagini
ortaya koymaktadir.

Otomotiv Muhendisli gi Bélumunin e gitim ve
arastirma etkinlikleri

Otomotiv Muhendisligi Bolumi Lisans ve Lisansisti programlari,
kurulacak arastirma merkezi ile Bursa ile yakin bolgesinin ve Turki-
ye'nin otomotiv alaninda gelisimine destek vermeyi ve bir farklilik
yaratmayi amagclamistir.

Dort anabilim dali altinda toplanmistir: Tasit Tasarim, Tasit Dinami-
gi ve Kontrol, Tasit Tahrik ve Gii¢ Sistemleri, Tasit Transport Sis-
temleri.
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Otomotiv Muhendisligi Bolumu otomotiv sektérinin énemli merkez-
lerinden birisi olan Bursa ilinin konumu geregi, sanayi ile i¢ icedir,
sanayi kuruluslari ile ortak projeler yiritmekte ve danismanlik hiz-
metleri vermektedir.

Arastirma Konulari

Hibrid ve Elektrikli Araclar

Yakit Hucreleri

Arac Tasarim ve Dinamigi

Modelleme ve Simulasyon

Alternatif yakitlar

Arac¢ Malzemeleri

Arag Guvenligi, Pasif ve Aktif Glvenlik Sistemleri
icten Yanmali Motorlar

Otomotiv endustrisinde yapay zeka uygulamalari
Otomotiv Uretim yontemleri

Otomoativ ile ilgili Bngéri ve strateji belirleme calismalari
Bilgisayar destekli tasarim ve imalat

Arac tasarim ve imalat optimizasyon calismalari
Mekatronik

Enerji ve Gug Sistemleri

Gug Aktarma Sistemleri

Kontrol Sistemleri

Transport, Altyapi, Lojistik

Otomotiv Muhendisli gi BOlumu e gitim-6 gretim
programlarinin amaci

Tuark Otomotiv Endustrisini daha ileriye goéturecek, otomotiv sekto-
rintn gereksinimi olan nitelikli arastirmaci, yenilik¢i is guicinin
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yetismesine katkida bulunmak, otomotiv alaninda Ar-Ge calismala-
rnin yapilimasina ve Universite-Sanayi isbirliginin gelistiriimesine
destek olmaktir. Ders Planlari, bu amaci gerceklestirmek ve Otomo-
tiv. Mdhendisligi Boéluminden mezun oldugunda sektdrde goérev
almaya hazir bilgi ve yetenege sahip mihendislerin yetistiriimesine
olanak saglayacak sekilde, boélimin vizyon ve misyonuna uygun
olarak yapilandiriimigtir.

Lisans E gitimi

Otomotiv Muhendisligi Bolumu lisans programi icerigi ve ders plani
otomotiv mihendisligi bélimleri ders planlari ve Tirkiye'de sekto-
riin gereksinimleri gdz énine alinarak olusturulmustur. Ogrenciler
calismalarini en son teknolojiciyi iceren bilgisayar laboratuvari ve
modern dersliklerde yapmakta, otomotiv sektdri isletmelerine yapi-
lan teknik geziler ile sektor ile ilgili bilgi edinmektedirler (Sekil 2 ve
3)

I o I

TORAS TORK OTOMOBIL FABRIKASI A5,

Sekil 2. Ogrencilerin TOFAS, BEYCEL/K DURMAZLAR,
FORD Fabrika Teknik Gezileri
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10/01/2012 16 30

Sekil 3. Otomotiv Mihendisligi Bolimu Bilgisayar laboratuari
ve derslikleri

Sinif/Yil Dersler
Hazirlik (istege Bagl) ingilizce dil dersleri
1 Temel bilimler dersleri
2 Temel muhendislik dersleri
3 Otomotiv muhendisligi mesleki dersleri
4 Otomotiv mihendisligi mesleki dersleri

(Sosyal secimli dersler 2ci ve 3ci siniflar)

Tavan — Taban Puanlari — Ba sari Sirasi
+ 2011 OSYS Taban Puani : 461.951
+ 2011 OSYS Tavan Puani : 487.769
» Basari Sirasi: 20573 - 32896

Puan Tara: MF-4

Kontenjan
» 30 6grenci
* II. 8gretim bulunmamaktadir.

Lisansustu E gitimi
Otomotiv MUhendisligi Bolimi'nde Tezli ve Tezsiz Yiksek Lisans

programlari yiritiimektedir. MSc in Automotive Engineering Tezsiz
Yiksek lisans programi TOFAS ile italya Torino Politeknik Universi-

10
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tesi destegi ile yurutilen Turkiye'de ilk ve tek olan yurt digi destekli
Otomotiv Muhendisliginde Yiiksek Lisans Programidir.

Torino Politeknik Universite’sinde otomotiv konusunda FIAT-AUTO
ile destekli bir program yapilmasindan 6turd ¢ok 6nemli bir bilgi
birikimi olusmustur ve alaninda Avrupa’nin en iyi Universitelerinden
birisidir. Egitim dili ingilizcedir. TOFAS programa video konferans
odasi hazirlanmasi, Torino Politeknik Universitesi masraflarinin
karsilanmasi diginda ayrica seminerler, egitim, laboratuvar ¢alisma-
lari ve proje konulari ile destek verecektir.

Programin yaklasik % 401 video konferans yolu ile yapiimakta,
kalan kisim ise Uludag Universitesi, ODTU Ogretim Uyeleri ile
TOFAS'tan uzmanlar tarafindan esas olarak Torino Politeknik ders
notlari takip edilerek verilmektedir (Sekil 4). Endustriyel seminerler,
fabrika gezileri, endustri ile ortak yapilacak projeler, TOFAS test
merkezlerinin gerektiginde kullanimi égrencilere gincel ve endust-
riyel deneyim kazandiracaktir.

Sekil 4. Yurt digi ve yurt ici birimler ile Video Konferans olanagi
saglayan, Uzaktan Egitim icin kullanilabilen TOFAS
sponsorlugunda kurulmus Video Konferans Salonu ve derslik

Program uluslararasi dizeyde Otomotiv tasarim ve teknolojileri
alaninda bilimsel ve teknolojik gelisim icin bilgi Gretilmesi, uygulan-
masl ve yayllmasi, tasit tasarim yeteneginin kazanilmasi ve tekno-
loji Uretilmesi, otomotiv sektériinde kiresel pazarlarda teknolojiye
dayali rekabet edebilecek ginimiz ve gelecegdin teknolojilerinin

11
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gelisimine yardimcl olabilecek, lisan bilen, ulusal degerlere saygil
yenilik¢i ve arastirmaci mihendisler yetistiriimesini hedeflemektedir
(Sekil 5).

MRASTER
OF SCIENCE
I AUTOMOTIVE
ENGINEERND

Sekil 5. MSc in Automotive Engineering Programi posteri

Otomotiv Miihendisleri Hangi Sektorlerde Cali  sabilir?

» Otomotiv ana sanayii

» Otomotiv yan sanayii

» Ar-Ge (Arastirma-Gelistirme) kurumlari
» Danismanlik sirketleri

* Makine imalat sanayii

» Ulastirma sistemleri

* Savunma araclari sanayii

Otomotiv Teknolojileri Kongresi

Uludag Universitesi Otomotiv Teknolojileri Kongresinin ilki 2002'de,
ikincisi 2004'de, Gclincisu 2006’ da, dérdincusi 2008'de ve besin-
cisi 2010'da basarili bir sekilde diizenlenmistir. Otomotiv Teknoloji-
leri Kongresi'nin altincisi OTEKON 2012, Otomotiv Muhendisligi
Bolumi ve Makine Muhendisligi Bélumu tarafindan 04 — 05 Haziran
2012’de Bursa'da uluslararasi katihmh olarak gerceklestirilecektir
(sekil 6, 7). Yapilmis olan Otomotiv Teknolojileri Kongreleri:

12
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OTEKON'02 1.  Otomotiv Teknolojileri Kongresi
OTEKON'04 2.  Otomotiv Teknolojileri Kongresi
OTEKON'06 3.  Otomotiv Teknolojileri Kongresi
OTEKON'08 4.  Otomotiv Teknolojileri Kongresi
OTEKONZ2010 5. Otomotiv Teknolojileri Kongresi
OTEKONZ2012 6. Otomotiv Teknolojileri Kongresi

Onceki kongreler ve 2012 yili Haziran ayinda yapilacak Otomotiv
Teknolojileri Kongresi OTEKON’2012 konusunda daha fazla bilgi-
ye www.otekon.org linkten ulasiimaktadir.

DTEKD N
——

TEKNOLOJILERI
KONGRESH
e ALTOMOTIVE

TICHNOLOGIES
CONGRESS

408 asiren O, BUSA
4 04 Juna FOIE BUNSA

Sekil 7. Otomotiv Muhendisligi Boliumi Kongre Salonu

13
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Ogrenciler ile ilgili Etkinlikler

Arac tasarim proje yarismalari (SAE - Society of Automotive
Engineering ara¢ tasarim proje yarismasi)

Kariyer Gunleri

UU Spor Tesisleri

Ogrenci Etkinlik Topluluklari (Fotografcilik, Dagcilik, Dans,
Sualti, Satrang, Robotik, Atcilik ...)

UU Sanat Kultir Etkinlikleri
Teknik Geziler, Kultlir Gezileri, Seminerler

Niye UU Otomotiv Mithendisli  §i Bolimii?

Turkiye'de otomotiv alaninda yasanan gelismeler ve otomotiv
sektoriinde Otomotiv Mihendislerine duyulan gereksinimin
artmasi

Bursa’nin otomotiv sektdriintin 6nemli merkezlerinden birisi
olmasi

Yurt ici ve disinda iyi egitim gérmus 6gretim Uyeleri

Yurt.d|§| ve i¢i Universiteler ile otomotiv alaninda giiclii iligki-
ler, ltalya Torino Politeknik Universitesi destekli Lisansustu
egitim programi

Egitim ve sosyal etkinliklere uygun tasarlanmis Otomotiv Mi-
hendisligi Bélimune ait modern bina

Kalabalik olmayan sinif kontenjanlari (30 kisi)

Etkin 6grenci-ogretim Uyesi etkilesimi

Dunya ve Turkiye'de otomotiv endustrisinin gelismelerine pa-
ralel ders icerikleri

Otomotiv ana ve yan sanayi kuruluslarinda staj olanaklari
Avrupa Universiteleri ile 6grenci degisimi

Otomotiv sanayiimiz, bugine kadar, edindigi tretim merkezi olma
konumunu gelecekte de koruyarak; ancak, giderek ulusal bir birikim
olusturacak sekilde teknoloji gelistiren ve kullanan bir sektdr olma

14
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konumuna dogru yukselme egdilimindedir. Bu egilim dogrultusunda
Uludag Universitesi Miihendislik Mimarlik Fakiltesi Otomotiv M-
hendisligi Bélim{ otomotiv alaninda gereksinimlere cevap verebil-
mek ve destek olmak icin, Lisans ve lisansistl egitim-6gretim prog-
ramlari, Arastirma ve gelistirme calismalari, Proje calismalari,
Kongrelerin diizenlenmesi, Sektére yonelik konularda raporlarin
hazirlanmasi ile sektdre destek vermeye devam edecektir.

KAYNAKLAR

1.

Universite sanayi isbirliginde énemli adim, Uludag Universitesi Der-
gisi, 7 Ocak 2008.

. Gelecegin Otomobillerini Onlar Tasarlayacak, Milliyet Gazetesi, I.K.,

6 Ocak 2008.
Universite-TOFAS el ele, Bursa Hakimiyet Gazetesi, 3 Kasim 2007.

Otomotiv Sektoriine Ozel Mithendis Geliyor, Olay Gazetesi, 3 Ka-
sim 2007.

MSc in Automotive Engineering: Otomotiv Mihendisliginde Yuksek
Lisans Programi, http://otomuh.uludag.edu.tr/

15









OTEKON 2012
6. Otomotiv Teknolojileri Kongresi
04 - 05 Haziran 2012, BURSA

18



OTEKON 2012
6. Otomotiv Teknolojileri Kongresi
04 — 05 Haziran 2012, BURSA

OTOMOTIV ENDUSTRISINDE OPTIMIZASYON
TEKNIKLERI ve ENDUSTRIYEL PROJE UYGULAMALARI

Ferruh Oztiirk’, Necmettin Kaya™, idris Karen'

‘Uludag Universitesi, Miihendislik Mimarlik Fakdiltesi,
Otomotiv Mihendisligi Bélimd, Bursa
" Uludag Universitesi, Miihendislik Mimarlik Fakiiltesi,
Makine Miihendisligi Boliimdi, Bursa

OZET

Gunimuizde otomotiv endistrisinde tasarim optimizasyon calisma-
larinin 6nem kazanmasinin nedeni, kiresel pazarlarda rekabetin
zorlamasinin yaninda bilgisayar destekli CAD teknolojisi ile tasarim
optimizasyon problemlerinin kolaylikla ¢6zulebilmesi ve karmasik
modellerin tanimlanabilme kolayhgidir. Eniyileme calismasi icerme-
yen Urlnlerin kiiresel pazarlarda rekabet edebilme sansi bulunma-
maktadir. Firmalarin teknolojik Griin inovasyonu icin yapacaklari
tasarim ve optimizasyon calismalari 6nimuzdeki yillarda sektérdeki
konumlarini belirleyecektir. Bu nedenle, CAD tasarim optimizasyon
yontem ve uygulamalarinin mihendisler tarafindan ¢ok iyi bilinmesi
ve uygulanabilmesi ve optimizasyon tekniklerinin otomotiv endistri-
sinde tasarim, tasarim dogrulama ve imalat sirecine entegrasyonu
gerekmektedir. Bu yayinda optimizasyon teknikleri konularinda
bilgiler ve tekniklerin otomotiv endistrisinde uygulama alanlari anla-
tilmistir. Otomotiv Endistrisinde tasit tasarim, tasarim dogrulama
ve imalat sirecinde optimizasyon tekniklerinin kullanildigi calisma-
lara 6rnek olarak Uludag Universitesi Otomotiv Miithendisligi Bolii-
mui 6gretim elemanlarinin Otomotiv Endistrisi Ana ve Yan Sanayi
firmalari ile birlikte yarattigu endustriyel uygulamali optimizasyon
projeleri konularinda bilgiler verilmistir.

ANAHTAR KEL IMELER: Otomotiv endiistrisi, tagit tasarim ve ima-
lat, optimizasyon teknikleri
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ON THE PARAMETER EFFECTS OF THE 5TH WHEEL
MOUNTING BRACKET DESIGN USING DoE

Berna Balta

Ford Otosan Uriin Gelistirme, Gebze Kocaeli

ABSTRACT

The objective of this paper is to investigate the parametric effects
on the mounting bracket design of a heavy duty truck’'s 5th wheel
using designed experiments. A number of controlleble parameters
on the design of mechanical structures, results in a higher complex-
ity of solutions. For vehicle component design, however, this means
much great time and effort is required to find the optimal combina-
tion of the effective parameters. The development time from the first
idea up to the introduction of a new design leads to a new strategy
to be used which will help to eliminate the uneffective parameters
on the design solution and finalize the design using the optimum
parameters. Therefore, the method of “Design of Experiments
(DoE) is widely accepted as a suitable tool in the industry. 5th
wheel mounting design is parametrically investigated by Finite Ele-
ment techniques, using 2 level full factorial design of experiments
and the correlation of failure mode is achieved using experimental
methods. Finally, by eliminating the significant parameters, optimal
desing strategy is executed by developing successive usage of
designed experiments.

KEY WORDS: 5th wheel mounting design, Finite Element, DoE, 2
level full factorial, crack around a hole
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MOTOR KELEBEK GOVDESI POZiSYONU ICIN
GOZLEMCI TASARIMI VE KUTUP YERLESTIRME
TEKNiGINE GORE KONTROLU

Ozgiir Alpan

Tofag ARGE, Motor Transmisyon & Kontrol Sistemleri, Bursa

OZET

Bu calismada icten yanmali motorlarda yanma prosesinde énemli
bir faktor olan hava miktarinin kontrol edildigi kelebek gdvdesinin
konum kontrolii benzetim yoluyla yapiimistir. Kelebek govdesinden
gecen hava miktari, Gzerindeki dairesel plakanin acikligini kontrol
eden bir DC motor, plakanin eski konumuna gelmesini saglayan
geri getirici yay ve plakanin konumunu sisteme geri besleme sinyali
olarak veren bir pozisyon sensori kullanilarak tayin edilir. Calisma-
da kelebek govdesinin dinamik hareket denklemleri durum-uzay
gosteriminde verilmistir. Klasik kontrol yéntemlerinden farkli olarak
bu calismada, sistemde yer alan plakanin pozisyonu harici bir
sensor ile dlgulmek yerine, modern kontrol yontemlerinden gozlem-
ci tasarim metodu ile durum degiskenleri tahmin edilmis ve elde
edilen durum degiskenleri kapali cevrimde geri besleme sinyali
olarak kullaniimistir. Kelebek gdvdesinin konumu, arzu edilen per-
formans kriterlerini saglayacak sekilde kutup yerlestirme yontemi
kullanilarak kontrol edilmistir.

ANAHTAR KEL IMELER: Kelebek gévdesi pozisyon kontrolii, goz-
lemci tasarimi, kutup yerlestirme, hava debisi kontrold, icten yan-
mall motorlar
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OBSERVER DESIGN FOR ENGINE THROTTLE POSITION
AND CONTROL USING POLE PLACEMENT METHOD

ABSTRACT

This paper represents throttle box position control, based on
simulation in air management systems which is most important part
of internal combustion engines that has significantly important in
combustion process. Basically throttle box includes a DC motor that
moves plate in order to adjust air quantity and spring for appyling
return force and position sensor in order to get position for feedback
based on resistance change. In this paper, throttle box dynamics
equations are reprensented in state-space form. Instead of classical
control approach, throttle plate position sensor isn't measure with
resistance base external sensor, it observed by an observer in
order to use for feedback signal. System is controlled method
known called full state feedback under requested performance
criteria via pole placement technique.

KEYWORDS: Throttle position control, state observer design, pole
placement, air mass control, internal combustion engines
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SOGUTMA SURECINDE OTOMOBIL KABIiNi
ICERISINDEKI iC HAVA KALITESININ INCELENMES]

M. Ozgiin Korukgu, Mustafa Mutlu, Muhsin Kilig

Uludag Universitesi Miihendislik Mimarlik Fakiltesi
Makine Miihendisligi Bolimii

OZET

Bu calismanin amaci, bir otomobil kabini icerisinde, sojutma siire-
cinde ayni hava hiz diizeylerinde yapilan deneyler ile i¢ hava kalite-
si ve CO, miktarinin belirlenmesine yoneliktir. Otomobil icerisindeki
konfor parametreleri genelde; titresim, sicaklik, bagil nem, hiz ve
Isinim sicakliginin dlgtlmesini icermektedir. Kabin icerisindeki kon-
for kosullarindan biri de, i¢ hava kalitesi ve CO, miktaridir. Calig-
mada siris sirasindaki bir otomobil icerisinde sogutma sireci bo-
yunca ayni menfez hava hiz dizeyleri ancak farkli kisi sayilari, ha-
va sirkilasyonu ve trafik yogunlugu ile yapilan deneylerden elde
edilen partikil madde (PMy,) ve CO, miktari sonuclari incelenmistir.

ANAHTAR KEL IMELER: Klima, i¢ hava kalitesi, CO, miktari, yolcu
konforu, partikiil madde
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INVESTIGATION OF INDOOR AIR QUALITY INSIDE AN
AUTOMOBILE CABIN DURING COOLING PERIOD

ABSTRACT

The aim of this study is to assess air quality and CO, emission in-
side an automobile during cooling period with same air vent velocity
values. In the evaluation of comfort in automobiles, in general vibra-
tion, temperature, humidity, air velocity and radiant temperature
measurements are taken. It is also important to assess the CO,
emission and the air quality inside a car. In the study particulate
matter (PMo) and CO, emissions were measured and on the road
experiments were held with same vent choice and air velocity outlet
values but for different occupant numbers, air circulation modes
and traffic intensity during cooling period.

KEYWORDS: Air-condition, CO, emission, air quality, passenger
comfort, particulate matter
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YAKIT TUKETIMINE ETKi EDEN PARAMETRELERIN
DINAMOMETRE UZERINDE ATALET VE DIRENC
SIMULASYONLARI YAPILARAK iNCELENMESI

Tansu Bayraktar, izzet Cokal, Erdal Usta

Otokar Otomotiv ve Savunma Sanayi A.S, Sakarya

OZET

Sehirici yolcu tagimaciliginda kullaniimakta olan bir otobisun, siri-
cu masraflari disinda isletme maliyetinin en biyik gider kalemini
yakit sarfiyatlari olusturmaktadir. Yilda yaklasik 80000 km yol ya-
pan iki dingilli kent otobusleri i¢in isletme giderleri, sermaye, yakit
ve servis giderleri dahil olmak lzere km’de yaklasik 1.00 €'dur.
Toplam isletme giderlerinin %45'ini yakit giderleri, %40'In1 ise ser-
maye giderleri olusturmaktadir. Bu sebeple Ureticiler, misteri karar
verme slrecinde cok etkili olan yakit tiketim degerlerini azaltmak
icin daima yeni alt sistemler ve slriis parametreleri lzerine calis-
maktadirlar. Bu calismalarda, Uluslararasi Toplu Tasima Kurulusu-
nun (UITP) Avrupa’nin dnde gelen ticari ara¢ Ureticileri ile ortaklasa
olusturdugu SORT (Standardised on-Road Test Cycles) yakit sarfi-
yat 6lcim standardi dikkate alinmaktadir. Bu bildiride 6nce SORT
standardi ve yol sartlarinin simile edilecegi dinamometreli klimatik
oda tanitilmig, daha sonra farkli diferansiyel oranlari, gi¢c paketleri
ve lastik ebatlari ile farkl siris modlarinin yakit tiiketimine etkisi
incelenmistir. Sonuclar farkli stirls modlarinin, alt sistemlerin ve
guc paketlerinin yakit tiketimini azaltabilecegini gostermistir.

ANAHTAR KEL IMELER: SORT, dinamometreli klimatik oda, yakit
tuketimi
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STUDY THE EFFECT OF PARAMETERS TO FUEL
CONSUMPTION WITH INERTIA AND RESISTANCE
SIMULATION IN DYNAMOMETER

ABSTRACT

The largest item of expenditure in service costs of running a urban-
bus is, excluding the drivers’ salaries, generated by fuel
consumptions. For two-axle urban busses running some 80.000 km
per year, the service costs (including capital, fuel and service costs)
run to some 1.00 €/km. Fuel costs make up some 45% and capital
costs some 40% of the total service costs. Thus, manufacturers are
worked over the new sub-systems and driving parameters to
reduce fuel consumption values which are very effective for final
customer decisions of investing a vehicle. SORT (Standardised On-
Road Test Cycles) standard is considered at these studies based
on partnership between the international organization of public
transportation (UITP) and several European bus companies. This
report, SORT standard and dynamometer climatic chamber which
road conditions will be simulated, are introduced firstly. Then, effect
of different axle ratios, powerpack configurations, tire radius and
driving modes to fuel consumption are investigated. Results
showed that different driving modes, sub-systems and powerpacks
were able to reduce the fuel consumption.

KEYWORDS: SORT, dynamometer climatic chamber, fuel
consumption
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TRAKTOR KABINi GUVENLIK TESTi SONLU
ELEMANLAR BENZETIiMi

Bugra Balaban, Anil Yildiz, Aydin Giiltekin

Tirk Traktor Fabrikasi Ar-Ge Miid(irliga Dogrulama Bolimd, Ankara

OZET

Traktorlerde devrilme aninda darbe enerjisi kabin veya koruyucu
profil yapi ile karsilanmaktadir. Kaza esnasinda, koruyucu yapi
surdict icin gerekli bir yagsam alanini korumalidir. Devrilme duru-
munda olusabilecek yukler belirlenerek OECD tarafindan guvenlik
test kosullari olusturulmustur. Bu calismada, OECD kod 4
spesifikasyonuna uygun olarak traktor kabinine guvenlik test simi-
lasyonu dogrusal olamayan eksplisit analiz yontemleri ile yapilmis,
analiz sonuclari test degerleri ile karsilastiriimistir. Analiz sonucla-
rina goére, kabin profillerinin enerji emilim degerleri, yapida olusan
global i¢ enerji, parcalardaki gerilme-gerinim, yer degistirme deger-
leri ve test sonrasinda kabin icerisindeki suriicii yagsam alani kontrol
edilmigtir.

ANAHTAR KEL IMELER: Traktér giivenlik simulasyonu, sonlu ele-
manlar metodu, eksplisit yéntem, darbe enerjisi.
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FINITE ELEMENT SIMULATION OF TRACTOR CABIN
SAFETY TEST

ABSTRACT

For agricultural tractors, impact energy is absorbed by tractor cabin
or protective bar during the rolling over. Protective bar or cabin
must be keep the safety area for passenger during the accident.
Impact loads during the rolling over were determined and safety
tests for agricultural tractors has been created by OECD. In this
study, tractor cabin safety test simulation has been performed with
non-linear eksplisit methods regarding the OECD code 4
spesification. Analysis results were correlated with test values.
Depending the analysis results, energy absorptions of cabing
profiles, global internal energy of structure, stress, strain and
displacement results and the safety zone after the simulation have
been analysed.

KEYWORDS: Tractor safety simulation, finite element method,
explisit method, impact energy.
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YAGLAMA KATKI MADDESININ ARAC UZERINDE
SURTUNME KAYNAKLI KAYIPLARA ETKISI

Barigcan Yilmaz, Ceyhun Erman

Tirk Traktor ve Ziraat Makinalari A.S. Ankara

OZET

Son yillarda yaglayici katki maddesi olarak kullanilan hekzagonal
bor nitriir iceren maddeler, blylk ilgi cekmektedir. Bunun nedeni,
hekzagonal bor nitrriin asinma direnci, strtiinme azaltma kabiliyet-
leri, oksidasyonu 6nleme ve sirtiinme ylzeyleri ile uygunluk gibi
olumlu 6zelliklerine sahip olmasindandir. Araglarda sirtiinme kay-
nakli kayiplar 6nlemek ve surtinen yuzeylerin verimli calismasini
saglamak icin giinimuzde ileri teknolojilerle Gretilmis yaglar kulla-
nilmaktadir. Ayrica, bu yaglara ilave 6zellikler kazandirmak ve/veya
mevcut 6zellikleri gelistirmek icin de farkli kimyasal ve fiziksel 6zel-
likteki katki maddeleri yaglara ilave edilmektedir. Sunulan ¢alisma-
da, traktorlerde meydana gelen transmisyon sirtiinme kayiplarina
hacimce % 4 konsantrasyon oraninda hekzagonal bor nitrir (hBN)
ilaveli yag karsimin etkisinin arastirilmasi amaclanmigtir. Baz yag
ve baz yaga hekzagonal bor nitrir (hBN) ilave edilerek elde edilen
yag karigsimi ile ¢ farkh asamada ve 2300-1400 rpm motor devrin-
de, 540 rpm kuyruk mili hizinda, 3 tekrarli test olacak sekilde trans-
misyonda meydana gelen sirtinme kayiplarina etkisi deneysel
olarak incelenmisgtir.

ANAHTAR KEL IMELER: Transmisyon, surtinme, yaglama yagu,
katki maddesi, hekzagonal bor nitrir
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ABSTRACT

Nowadays, Lubricating oil that manufactured with advanced
technology in order to minimize friction and wear in vehicles. Also,
additives improve the lubricating ability of the base oils by either
enhancing the desirable properties, which is already present, or
obtaining new properties. In the present study, investigate of effect
of hexagonal bor nitrir addition to the base oil on the friction origin
is aimed in transmission. Experiments have been performed using
base oil alone and mixture of base oil and concentration ratio 4 %
hexagonal bor nitriir at 3 different stage and 2300-1400 rpm engine
speed with 3 times.

KEYWORDS: Transmission, friction, lubricating oil, additive,
hexagonal bor nitrar
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MOTOR HAVALANDIRMA UNITESi KAYNAKLI YAG
TUKETIM VE BIRIKME SORUNUNUN iNCELENMESI

Taskin Bagci

Tiirk Traktor ve Ziraat Makineleri A.S, Ankara

OZET

8000 serisi motorlarda gorilen yag tiketiminin kaynaklarinin belir-
lenmesi ve intercoolerda yad birikme sorununun éniine gecmek
amaclyla motor havalandirma unitesi olan Blow-by pargasinin farkh
durumlarda incelenmesi ve farkli tip prototiplerin testleri yapilmistir.
Test sonuclarina goére yeni tip blow-by calismasi ve farkli filtre ele-
mani kullanimlarinin, ilgili motor Gzerindeki yag tiketim miktarini
azalttigl ve intercooler unitesinde yag birikme sorununu ciddi oran-
da dnledigi gorilmektedir.

ANAHTAR KEL IMELER: Motor havalandirma (nitesi, Blow-by,
Motor Yag Tiiketimi, Intercooler Unitesi Yag Birikmesi
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EXAMINATION OF OIL CONSUMPTION AND OIL
ACCUMULATION IN INTERCOOLER BASED BY ENGINE
AIR VENTILATION

ABSTRACT

In order to determine the reasons for high oil consumption in engine
and to prevent oil accumulation in the intercooler unit caused by
engine ventilation system, tests were performed with different
types of blow-by prototypes. According to the tests performed with
a new type of blow-by and a different filter element, it is seen that a
oil accumulation at intercooler and amount of oil consumption is
decreased drastically.

KEYWORDS: Blow-by, Diesel Engine Ventilation System, Oil
Consumption, Oil Accumulation in Intercooler Unit
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YOL VERILERININ LABARATUAR ORTAMINDA
YENIDEN URETILMESI

Timugin Bayram, Ufuk Dursun
Bias Miihendislik

OZET

Bu calismada, Tirkiye'de ilk defa yerli olarak tasarlanan ve dretilen
yol simulatdriniin tasarimi ve yol verilerinin labaratuar ortaminda
yeniden Uretilmesi Uzerinde durulmustur. Herhangi bir trindn c¢a-
lisma sartlarinin labaratuar ortaminda nasil Uretilebilecegi tizerinde
durulacaktir. Bir Griiniin calisma sartlarinda maruz kaldigi yuklerin
yeniden uretilmesi daha gercekci bir test imkani saglar. Test sis-
temlerinin 6zel bir kismi olan yol simulatérlerinin tasarimi, yol verile-
rinin toplanmasi ve iglenmesi uzmanlik gerektirmektedir. Bu calis-
ma cercevesinde motosikletten toplanan yol verileri tasarlanan bir
test sistemi ve test kontrolcisu aracihdiyla yeniden dretilmistir.

ANAHTAR KEL IMELER: Yol Simulatérii, 4-poster, test sistemleri,
test kontrolcusu
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REPRODUCING OF ROAD DATA IN LABARATUARY

ABSTRACT

In this study, the first domestically designed and produced in
Turkey lead to simulator design and production of data re-focused
on the laboratory environment. In this study, the working conditions
of any product produced will focus on how the laboratory
environment. Operating conditions of a product is exposed to the
testprovides a more realistic reproduction of the loads. Simulators
to test systems that are part of a special design, data collection and
processing of lead requires expertise. Lead to the data collected
within the framework of this study designed a motorcycle through
the test system and test the controller re-produced.

KEYWORDS: Road Simulator, 4-poster, test systems, test
controller
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ARAC YORULMA ANALIZi SONUCUNA GORE HASAR
GORULEN PARCANIN DAYANIM VE NVH ACISINDAN
IYILESTIRILMESI

Fatih Kagnici, Burak Ulag
Hexagon Studio, Ara¢ Miihendisligi Bolimii

OZET

Bilgisayar destekli mihendislik yontemlerinin gelismesi ara¢ Urln
gelistirme sirecinin kisalmasinda 6nemli bir rol oynamaktadir. Ozel-
likle ara¢ prototipi ortaya cikmadan tasarimin dayanim acisindan
validasyonunun yapllip iyilestiriimesi miumkin olmaktadir. Son za-
manlarda aracin calisma siresince yorulma omdurlerini belirlemek
icin bilgisayar ortaminda cesitli yontemler gelistirilmistir. Bu yontem-
lerin farkli acilardan avantajlari ve dezavantajlarina karsin karsilasi-
lan en 6nemli sorun aracin ¢alisma suresince kuvvet diyagraminin
belirlenmesindeki zorluktur.

Bu calismada tasarlanmakta olan bir aracin dayanim kriteri agisin-
dan validasyonu ve gelistiriimesi icin bir metodoloji gelistirilmistir.
Bu yonteme gore 6nce aracin belirlenmis senaryoya goére hizlandi-
rilmis émur analizi yapilmis olup hasar ve disik émar goérilen bol-
geler belirlenmigtir. Hasar gorilen bir boélgede tasariminin iyilesti-
rilmesi icin kalinlik hassasiyet analizi yapilmigtir. Ayni zamanda
parcanin NVH acisindan da gelistiriimesi icin topografya optimizas-
yonu yapilip yapisal olarak tasarimin iyilestiriimesi saglanmistir.

ANAHTAR KEL IMELER: Yorulma Analizi, Dinamik Similasyon,
Hassasiyet Analizi, Topografya Optimizasyonu
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DESIGN IMPROVEMENT OF A FAILURE PART
ACCORDING TO FULL BODY FATIGUE ANALYSIS
RESULTS IN TERMS OF DURABILITY AND NVH

ABSTRACT

Improvement in CAE methods has an important role for shortening
of the vehicle product development time. It is provided that
validation of the design and improvements in terms of durability can
be done without hardware prototype production. In recent years,
several different methods have been developed in order to
investigate fatigue damage of the vehicle. There are advantages
and disadvantages amongst these methods however, the main
problem in fatigue analysis is defining the vehicle force history
during service time.

In this study, a methodology was developed in terms of durability
validation and improvement of a vehicle in the first design phase.
According to this methodology, fatigue analysis was done in defined
road scenario. Then, failed and low cycle failure seek parts are
determined based to fatigue analysis results. In terms of durability
improvement, thickness sensitivity analysis were done for one of
the failed part. Besides, topography optimization was done in order
to increase first mode frequency of the part for NVH improvement.
Consequently, design of the part was provided to improve in
structural case.

KEYWORDS: Fatigue Analysis, Dynamic Simulation, Sensitivity
Analysis, Topography Optimization
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KINAMATIC CALIBRATION OF AN INDUSTRIAL ROBOT
USING FULL POSE MEASUREMENTS

Berk Yurttagiil, E. ilhan Konukseven, Ozgiir Baser, Tuna Balkan

Middle East Technical University,
Department of Mechanical Engineering, Ankara

ABSTRACT

The purpose of this paper is to present the effects of the measure-
ment types in kinematic calibration experiments on industrial robots.
The kinematic calibration is performed on an ABB IRB 6600 indus-
trial robot by using position and later poses measurements. The
kinematic model of the robot is developed using the modified DH
convention and a nonlinear least-squares method is employed dur-
ing the parameter identification stage. A novel laser tracking system
is used to obtain the necessary measurements from the robot.
Based on the results, it is concluded that the position measure-
ments alone give adequate results for the overall accuracy while
the orientation measurements further improve the orientation accu-
racy. Although the measurements and the error correction are the
two stages that involve direct interaction with the robot, the effect of
the decisions made on these stages are often disregarded and not
researched extensively. An effective error compensation strategy is
presented that can be practically used depending on the factory
environment in this study.

KEYWORDS: Kinematic calibration, nonlinear least squares opti-
mization, error correction.
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STAMPING SIMULATION AND FATIGUE LIFE
PREDICTION OF A CLUTCH COVER

Tolga Cakmak

Valeo Automotive Systems Industry Inc., Bursa

ABSTRACT

This paper describes the purpose, the methodology and the criteri-
ons of the FEA of stamping process using the software OPTRIS
and a fatigue failure prediction under certain circumstances of the
output data obtained from stamping simulation. The main aim is to
simulate the forming stage of sheet metal component, called as
cover in automotive passenger cars clutch technology and have an
accurate fatigue investigation on the component, which includes
thickness variations. The methodology is followed to eliminate time
consuming and expensive trials performed in the manufacturing
process. This study will give an overview of the methodologies fol-
lowed during design validation phase of a clutch cover and the
comparison between the simulation outputs and real prototype trials
will be shown.

KEYWORDS: Clutch cover, sheet metal stamping, FEM simulation
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FARKLI KATALIZOR KULLANILARAK URETILEN
B5 VE B15 PAMUK YAGI METIL ESTERi-MOTORIN
KARISIMLARININ EGZOZ EMiSYONLARINA
ETKISININ BELIRLENMESI

Cihan Bayindirli, Mehmet Demiralp, Mehmet Celik

Nigde Universitesi Nigde Teknik Bilimler MYO,
Derbent Yerkeskesi, Nigde, Trkiye

OZET

Bu calismamizda biyomotorin Uretiminde farkll katalizér kullanimi-
nin egzoz emisyonlarina olan etkileri deneysel olarak incelenmistir.
Biyomotorin Uretiminde katalizor olarak KOH kullaniimis B5 ve B15
(B5= %5 Pamuk yagi metil esteri %95 dizel, B15=%15 Pamuk yagi
metil esteri %85) dizel yakiti karisimi ile Gretiminde NaOH kullanil-
mis B5 ve B15 pamuk yagl metil esterleri emisyon degerleri karsi-
lastiriimistir. Bu deney calismasi yakit olarak biyomotorin kullanimi
NO, emisyonlarini azaltmaktadir. Ayrica katalizér olarak KOH kulla-
nimi ise NaOH'a gére CO, emisyonlarini ortalama %15.45, NOx
emisyonlarini %28.45 azaltmasina ragmen HC emisyonlarini orta-
lama %58.54 CO emisyonlarini %18.10 arttirmigtir.

ANAHTAR KEL IMELER: Biyomotorin, Motorin, Yenilenebilir Enerji,
Egzoz Emisyonlari.
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THE DETERMINATION OF THE EFFECT OF USING
DIFFERENT CATALYST IN THE PRODUCTION OF B5
B15 COTTON SEED METHYL ESTER- DIESEL MIXTURES
TO THE ENGINE EMISSIONS

ABSTRACT

In this study the effects of utilizing different catalyst in production of
biodiesel on exhaust emissions are investigated experimentally.
Use of KOH as a catalyst in the production B5 and B15 —diesel fuel
mixture’'s emission values compared with B5 and B15 —diesel fuel
mixture that use of NaOH as a catalyst in the production. This
experimental study showed that using biodiesel as fuel decreases
NO, emissions. Besides, utilizing KOH as catalyst has increased
HC emissions 54.58% and CO emissions 18.10% in spite of
decreasing CO, emissions 15.45% , NOx emissions 28.45% on
average comparing to NaOH.

KEYWORDS: Biodiesel, Diesel, Renewable Energy, Exhaust Emis-
sions.
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TOPLU TASIMA OTOBUSU KARKAS YAPISININ
DAYANIMININ SONLU ELEMANLAR YONTEMI iLE
INCELENMESI

Ozgiir Uyar, Nur Hogver, Mehmet Bilir, Veysel Cataltepe, Baris Ozbek

Anadolu Isuzu Otomotiv Sanayi ve Ticaret A.S, Kocaeli

OZET

Bu ¢alismada, Anadolu Isuzu Otomotiv Sanayi ve Ticaret A.$. tara-
findan yeni tasarlanan bir toplu tasima otobusiniin monokok karkas
yapisinin gerilme analizleri yapilmistir. Monokok araclarda siispan-
siyon sistemi direkt olarak karkas yapisina baglandigi igin yapinin
Ozellikle bu bolgelerde gerekli mukavemete sahip olmasi gerekmek-
tedir. Calismada ¢ farkl yikleme modeli ile analizler statik olarak
yapilmigtir. Her bir yikleme modelindeki farkli yikleme senaryolari
ile toplam 14 farkh yik senaryosu kullanilarak analizler tamamlan-
mis, kritik bolgeler lzerinde gelistirmeler yapilmis ve arac émir
testi icin IDIADA firmasinin hizlandiriimis émir testi pistine goénde-
rilmistir.

ANAHTAR KEL IMELER: Toplu tagima otobiisi, statik analiz, sonlu
elemanlar yontemi
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EXAMINATION OF STRUCTURAL STRENGTH OF A CITY
BUS FRAME BY USING FINITE ELEMENT METHOD

ABSTRACT

In this study, stress analysis of a city bus’ monocoque frame
designed by Anadolu Isuzu Otomotiv Sanayi ve Ticaret A.S. were
done. The most important characteristic of monocoque vehicle is
suspension system is attached to frame directly. So, connection
points of suspension and frame must have enough strength. During
the study, static analyses of bus were done by using three different
load models. Each load model contains different load scenarios. As
a result, analyses were completed by using 14 different load
scenarios and critical areas were determined. Then, design of
critical areas were developed and vehicle was sent to accelerated
fatigue test track of IDIADA firm for durability test.

KEYWORDS: City bus, static analysis, finite element method
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OTOMOTIVDE SODYUM BOR HIiDRUR PILLERININ
KULLANIMI VE TURKIYE’NIN KONUMU

Umit Batmaz

Ortadogu Teknik Universitesi, Ankara

OZET

Dinya Uzerinde milyarlarca yil boyunca gines i1sinlarinin biriktirilip
stoklanmasi sonucu olusan fosil yakitlarin tikenebilir olmasindan
ziyade atmosfere ve ekolojik dengeye verdikleri zararlar nedeniyle
terk edilmesi gerekliligi, ylizyillimizin enerji ve ona derinden bagh
otomotiv sektériiniin en 6nemli arastirma konularindan birisini olus-
turmaktadir. Diger her tirli ekonomik faaliyeti keskin bicimde etki-
lemesi kacinilmaz olan bu enerji kaynak dénisimuinde Turkiye'deki
arastirma-gelistirme faaliyetleri de enerji bagimsizligina katki yapa-
cak sekilde yodnlendiriimelidir. Otomotiv sektérindn ilk adimlarini
bundan on yil dnce attigi bor pillerini ve bu pillerle ¢alisan hidrojen
motorlarini Uretmeye yonelen Uretici ve muhendislik firmalarina
arastirma destegi verilerek 6nimizdeki 15 yil icerisinde Turkiye
otomotiv pazarinda kokli bir degisiklik hedeflenmelidir. Turkiye
bolge Ulkelerine de bu teknoloji dUrtnlerini ihra¢ ederek arastirma
giderini rantabilize edecektir.

ANAHTAR KEL IMELER: Hidrojen, sodyum bor hidrir, hidrojen
teknolojisi
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USE OF SODIUM BOROHYRIDE FUEL CELLS IN
AUTOMOTIVE APPLICATIONS AND THE POSITION OF
TURKEY

ABSTRACT

The requirement of leaving use of fossil fuels, which are formed by
storage of the sunlight during billion of years, results from not only
the fact that they are scarce but also they have harmful impacts on
environment and ecological balance, is one of the most important
research topics for the energy and energy-based automotive
industry in our century. During this energy transformation, which will
inevitably affect all other economic activities, Turkey has to strike
into research and development (R&D) activities for contribution to
the strategy, namely independence on energy sector. In this
manner, a radical transformation in Turkish automobile market
should be aimed within next fifteen years by assuring the necessary
subventions to manufacturers and to the engineering companies
working on borohyride fuel cells and engines whose R&D activities
had been started in the last decade. In the long term, the all
payments will be returned by exporting these new technology
products to the countries in the region.

KEYWORDS: Hydrogen, sodium borohydride, hydrogen technology
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DEBRIYA] PEDALININ BASILI KALMA
PROBLEMIi COZUM METODLARI

Aysun Aydogdu

Valeo Otomotiv Sistemleri End. A.S, Bursa

OZET

Otomobillerde debriyaj pedalinda yiiksek devirlerde bazen geri
gelmeme problemi (stay out) meydana gelir. Bu yayinda stay out
probleminin aciklanmasi, problemi etkileyen parametreler, hesap
ydntemi ve simulasyonu ele alinmistir. Musteri ara¢c denemeleri ile
similasyonlar dogrulanmis ve pedal sistemi ve OCS dizayni icin
musteriye yapilan Valeo Onerileri paylasiimigtir.

ANAHTAR KEL IMELER: Debriyaj pedali, stay out, simulasyon,
pedal sistemi, OCS (Over Center Spring)
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METHODOLOGY OF PROBLEM SOLVING FOR STAY OUT
(PEDAL NOT COME BACK)

ABSTRACT

In vehicles, sometimes the problem of pedal not come back (stay
out) occurs at high rpm’s. This study includes explanation of prob-
lem, stay out calculation methodology, parameters effecting stay
out, simulation correlation with vehicle trials at customer, proposals
done by Valeo for pedal system and OCS design.

KEYWORDS: Clutch pedal, stay out, simulation, pedal system,
OCS (Over Center Spring)
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KUZEY AMERIKA PAZARI iCiN GELISTIRILEN
BIR ARACIN FMVSS 208 REGULASYONUNA
UYGUNLUGUNUN SANAL OLARAK DOGRULANMASI

Alper Arslan, Mertcan Kaptanoglu, Erman $enocak

Hexagon Studio A.S, Kocaeli

OZET

Bu calismada Kuzey Amerika pazari icin gelistirilen bir aracin
FMVSS-208 regilasyonunda belirtilen 35 mph (56 km/saat) hiz ile
rijit duvara onden carpmasi durumunda regulasyona uygunlugu
incelenmis ve sonuclar kullanilarak tasarim gelistirme calismalari
yuratulmistir.  Oncelikle RADIOSS c¢oziicusiinde aglk ¢ozim
(explicit) metoduyla carpisma suresince sirlclye gelen ivmeler ve
aracin yapisal durumu tespit edilmis ve sonrasinda bir yolcu gliven-
ligi yazilimi ile (MADYMO) bu ivmelerin, gercegiyle 6nceden dogru-
lanmis sanal carpisma mankeni Uzerindeki etkileri regilasyondaki
basari kriterlerine gére incelenmistir. Mevcut durumun tespiti sonra-
sinda hem yapisal gelistirme calismalari hem de yolcu guvenligi
parcalarinin (hava yastigi, emniyet kemeri vb.) parametreleri icin
iterasyonel gelistirme calismalari yuritalmuastor.

ANAHTAR KEL IMELER: FMVSS-208, carpisma giivenligi, siiriici
ve yolcu guvenligi
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VIRTUAL VERIFICATION OF A VEHICLE DEVELOPED
FOR THE NORTH AMERICAN MARKET WITH RESPECT
TO THE FMVSS 208 REGULATION

ABSTRACT

In this work, a vehicle that has been developed for the North
America market was investigated in order to meet the requirements
of FMVSS-208 with a frontal impact of 35 mph (56 km/h) velocity to
the rigid wall and by using the results, design developments were
conducted. Firstly, accelerations coming over to the driver during
the crash and vehicle’s structural integrity was determined by using
RADIOSS explicit solver. Secondly, accelerations that were taken
from the previous step were used to determine the effect of the
accelerations on a pre-validated virtual manikin in order to satisfy
the regulational success criterias by using an occupant safety soft-
ware (MADYMO). After evaluating the results, iterational
development processes were done for both structural development
parameters and occupational safety development (airbag, seatbelt
etc.) parameters.

KEYWORDS: FMVSS-208, crash safety, occupational safety
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A METHODOLOGY FOR FREQUENCY DOMAIN
VALIDATION OF A VEHICLE DYNAMICS MODEL USING
VEHICLE ESC SENSORS

Emir Kutluay, Aziz Caglar Alaloglu, Hermann Winner

Technische Universitét Darmstadt,
Institute of Automotive Engineering, FZD.

ABSTRACT

In the automotive engineering the importance and usage of vehicle
dynamic simulations (VDS) have widely grown, because of their
importance on process and cost optimization in design phase. The
effectiveness of VDS can be improved, if the simulation and the
modeling process are optimized and standardized.

The aim of this study is a step by step presentation of a methodol-
ogy for frequency domain validation of VDS. To this aim a tailored
V-Model framework and thereupon based data handling methodol-
ogy are presented. The steps of the data analysis process are ex-
plained. The process is demonstrated using data obtained by per-
forming the sine-sweep maneuver with a test vehicle. The results of
the analysis are presented and the properties of the validation
methodology are discussed.

KEYWORDS: Frequency Domain, Simulation, Validation, Vehicle
Dynamics, V-Model
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OTOMOTIV FREN BALATALARINDA ATIK LASTIK
TOZLARININ SURTUNME PEFORMANSINA ETKISININ
ARASTIRILMASI

ilker Sugézii, ibrahim Mutlu*, Goksan Akpinar**, ibrahim Can***

Mersin Universitesi, Tarsus Teknik Egitim Fakiiltesi, Makine Egitimi B6l, Mersin
*Afyon Kocatepe Universitesi Teknoloji Fakiiltesi, Otomotiv Miihendisligi, Afyon
**Celal Bayar Universitesi Akhisar MYO, Makine Béliimii, Manisa
**Cumhuriyet Universitesi Teknoloji Fakiiltesi, Otomotiv Miihendislii, Sivas

OZET

Bu calismada, farkli atik lastik tozunun fren sirtinme malzemeleri-
nin sdrtinme 6zellikleri Gzerindeki etkisi arastiriimistir. Bir deneysel
formilasyonla %4, %8, %12, %16 ve %20 atik lastik tozu icerikli 5
farkh sirtinme malzemesi Uretilmistir. Bir fren dinamometresi kulla-
nilarak sirtinme malzemelerinin tribolojik dzellikleri elde edilmistir.
%12, %16 ve %20 lastik tozu icerikli stirtinme malzemeleri surtin-
me ve fade direncinde iyilesmeler gostermistir. %20 lastik tozu ice-
rikli sirtinme malzemesi asinma direnci olusumunda dezavantajlar
sergilemistir.

ANAHTAR KEL IMELER: Fren balatasi, Surtinme malzemeleri,
Asinma
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INVESTIGATION OF EFFECT TO THE FRICTION
PERFORMANCE OF WASTE TIRE DUST IN
AUTOMOTIVE BRAKE LININGS

ABSTRACT

In this study, the effect of different waste tire dust in the brake fric-
tion material on various aspects of friction characteristics was in-
vestigated. Five friction material specimens were produced based
on an experimental formulation, and they contained 4%, 8%, 12%,
16% and 20% waste tire dust, respectively, fixing the composition
of other ingredients. Tribological properties of the friction materials
were obtained using a brake dynamometer. Results showed that
the friction materials containing 12%, 16% and 20% rubber dust
improved friction stability and fade resistance. The friction material
with 20% rubber dust, on the other hand, exhibited disadvantages
in terms of wear resistance.

KEY WORDS: Brake lining, Friction materials, Wear
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OTOMOTIV FREN BALATALARININ SURTUNME
PERFORMANSINDA SiC ETKISI

ilker Sugozii’, Cengiz Oner”, Sehmus Altun™

*Mersin Universitesi, Tarsus Teknik Egitim Fakiiltesi, Makine Egitimi B6l, Mersin
“Firat Universitesi, Teknik Egitim Fakdltesi, Makine Egitimi B6l, Elazig
*** Batman Universitesi, Teknik Egitim Fakiiltesi, Makine Egitimi Bél, Batman

OZET

Bu calismada, yuksek mukavemet, disik asinma, daha fazla yuk
ve sicaklik dayanimi dzelliklerine sahip SiC iceren balata numune-
lerinin srtinme katsayisi ve asinma dayanimina etkisi incelenmis-
tir. Balata bileseni icerisine %5, %10 ve %15 SiC ilave edilmigtir.
Sonug olarak, SiC orani arttikca aginma direnci artmis ve sirtiinme
katsayisi azalmistir.

ANAHTAR KEL IMELER: Fren balatasi, Sirtinme, Asinma
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THE EFFECT OF SiC ON THE FRICTION PERFORMANCE
OF AUTOMOTIVE BRAKE LININGS

ABSTRACT

In this study, the effect of friction coefficient and wear resistance of
SiC containing brake lining specimens that has high-strength, low
wear, the more the load and temperature resistance properties
were investigated. 5%, 10% and 15% SiC was added inside lining
components. As a result, with SiC-rate increases, increased wear
resistance and reduced coefficient of friction.

KEY WORDS: Brake lining, Friction, Wear
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DEVELOPMENT AND CONTROL OF AN ACTIVE
AIR-SUSPENSION SYSTEM

Alireza Kazemini, Hasan Hacigevki

Eastern Mediterranean University,
Department of Mechanical, Gazimagusa

ABSTRACT

One of important challenges in every vehicle is protecting the cabin
against bumps and road disturbance. Whereas air-suspension sys-
tem has become prevalent in different vehicles, this study attempts
to develop air-suspension properties by increasing suspension ra-
pidity, signals recognition and control methodology without change
on base design. This study presents a review of suspension types,
physical structure of active air suspension (AAS) and mathematical
modeling. It presents a review of the relevant studies cope with the
aforementioned methods toward increasing stability; and handling
in active air-suspensions consist of passive damper and air-spring,
air-suspension aspect with more flexibility and its maximum per-
formance against road disturbance. It also requires decreasing
response time in active component and applying control on air-
spring consumption by using semi-activation method. The merit of
utilizing the semi-activation is to prevent high consumption as well
as serving the purpose of wider range of road handling. In this
study a simple air-suspension is modeled in Matlab software and
the mathematical model is similar to active suspension control by
difference of using the air-spring as an active component to control
low frequency motion in vehicle cabin.

KEYWORDS: Shock absorber, active air-suspension, pneumatic
control, system response time, road disturbance signal.
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DESIGN AND DEVELOPMENT OF OFF-ROAD VEHICLE
AUTO-STEERING SYSTEM

Ehsan Kiani, Hasan Hacigevki

Eastern Mediterranean University,
Department of Mechanical Engineering, Gazimagusa

ABSTRACT

High maneuverability and flexibility are major concerns in ground
vehicle steering system research, particularly for off-road applica-
tions. Maneuverability and flexibility can be improved employing an
electro-hydraulic (eh) actuator, although it introduces high non-
linearity to the system. In this study, integration and modeling of an
eh-servo-actuator into an autonomous vehicle steering system is
discussed, and a control scheme is proposed to overcome the in-
herent non-linearity of hydraulic actuator and to improve trajectory
tracking performance of the system. The proposed control scheme
provides a trade-off between the navigation smoothness and pre-
ciseness. The performance of the proposed system is verified by
simulation results.

KEYWORDS: Auto-steering, look-ahead point, electro-hydraulic
servo-actuator, path tracking.
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OTOMOBIL KABINI HAVA KALITESININ
ALGILANMASINA YONELIK GAZ SENSORLERI
GELISTIRILMESI

Erdem Sennik*, Sadullah Oztiirk*, Necmettin Kiling’,
Zafer Ziya Oztiirk™

*Gebze Yiiksek Teknoloji Enstitiisti, Fen Fakiiltesi,
Fizik Boliimii, Gebze, Kocaeli
“*TUBITAK Marmara Arastirma Merkezi, Gebze, Kocaeli

OZET

Bu calismada, otomobil icindeki hava kalitesini olumsuz etkileyebi-
lecek riskli gazlarin algilanmasi icin metal ve metal-oksit nanoyaplili
malzemeler Uretilmistir. Hidrotermal yontem kullanilarak yaklasik 1
pm boyunda ve 30 nm capinda ¢inko oksit (ZnO) nanocgubuklar
sentezlenmistir. Sulu HF ¢ozeltisi kullanilarak anodizasyon yontemi
ile 500 nm boyunda ve ortalama 90 nm capli, yiksek diizenli titanya
(TiO,) nanotlpler sentezlenmistir. Elektrodepozisyon yontemi ile
yuksek yonelimli pirolitik grafit (HOPG) Uzerinde ortalama 125 nm
capinda vyatay paladyum (Pd) nanoteller olusturulmustur.
Nanogo6zenekli Pd-Ag alasim ince filmleri isil buharlastirma yéntemi
ile 65 nm capa sahip anodic aluminyum oksit (AAO) kalip tzerine
kaplanmistir. Uretilen bu yapilar, taramali electron mikroskobu
(SEM), X-isini kirmimi (XRD) ve enerji dagihm X-igini (EDX) ile
karakterize edilmislerdir. ZnO nanocubuklarin, TiO, nanotiplerin,
Pd nanotellerin ve nanogtzenekli Pd-Ag alasim ince filmlerin sicak-
lik ve konsantrasyona bagli gaz algilama 6zellikleri incelenmistir.

ANAHTAR KEL IMELER: ZnO, TiO,, Nanoyapilar, Fitalosiyanin,
Gaz Sensor
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DEVELOPMENT OF GAS SENSORS FOR DETECTING AIR
QUALITY OF CAR CABIN

ABSTRACT

In this study, metal and metal-oxide nanostructured materials are
synthesized for sensing of risky gases effected the quality of air in
automobile. ZnO nanorods were fabricated 30 nm in diameter and 1
um in lengths by hydrothermal process. Highly ordered TiO,
nanotubes were synthesized 500 nm in lengths and 90 nm in
diameters by anodization method. Horizontal palladium Pd
nanowires averages of 125 nm in diameter were fabricated on
highly oriented pyrolytic graphite (HOPG) by electrodeposition
method. Moreover nanoporous Pd-Ag alloy thin films were coated
on anodic aluminum oxide template with 65 nm in diameters by
thermal evaporation system. These fabricated structures were
characterized with scanning electron microscope (SEM), X-ray
diffraction (XRD) ve energydispersive x-ray (EDX). Gas sensing
properties of ZnO nanorods, TiO, nanotubes and Pd-Ag alloy thin
films were investigated depend on concentration and temperature.

KEYWORDS: ZnO, TiO,, Nanostructures, Phthalocyanine, Gas
Sensor
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DESIGN OF A SCALED INTELLIGENT VEHICLE
HIGHWAY SYSTEM

Ozgiir Unver, S. Gaglar Baglamigh, Ali Emre Utas, Hasan Gigek,
liter Hayirsever, Muhammed Yiiksel, Tolga Ozkaya

Hacettepe University, Faculty of Engineering,
Department of Mechanical Engineering, Ankara

ABSTRACT

This article presents a preliminary design of an intelligent vehicle
highway system. A 1/5™ scale 4WD Remote Control car (Subaru
Impreza WRX) is used as an intelligent vehicle base platform.
Arduino Mega (ATMEL1280) microcontroller is utilized as the brain
of the RC car. RF remote controller is disabled to control the car via
the wireless network and Xbee Wireless Modules are used instead
to ensure the communication between the Arduino Mega board
installed on the car. In addition, Arduino Uno module is installed on
the joystick (Microsoft SideWinder Steering Wheel & Pedal) for the
implementation of teleoperation. The Atmel Atmega 1280 module
installed on the car receives input as distance information from the
Infrared Sharp Sensors (2Y 0A21) utilized at the front of the car.
Based on a simple algorithm programmed using Arduino IDE in C
language, the car is able to avoid collisions with obstacles arbitrarily
located. Accordingly, the controller either follows teleoperator’s
commands or decides to steer and/or to brake depending on the
current risk situation. Finally, the performance of the car controller
was fine-tuned based on a number of collision avoidance scenarios.

KEYWORDS: Intelligent vehicle/highway systems (IVHS), collision
avoidance, autonomous braking/steering, teleoperation.
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OTOMOTIV SEKTORUNDE KULLANMA AMACLI
POLIMER KOPUK MALZEME URETIiMi VE OZELLIKLERI

Salih Hakan Yetgin', Hiiseyin Unal”, Abdullah Mimaroglu™

"Sakarya Universitesi, Teknik Egitim Fakiiltesi,
Metal Egitimi Bélimd, Sakarya
“Sakarya Universitesi, Teknoloji Fakiiltesi,
Metalurji ve Malzeme Miihendisligi Boliimd, Sakarya
"Sakarya Universitesi, Miihendislik Fakiiltesi,
Makine Miihendisligi Boliimdi, Sakarya

OZET

Bu deneysel calismada amag, otomobillerin degisik parcalarini
gozenekli yapili daha hafif ve ekonomik olarak tretebilmektir. Hafif-
lik sayesinde yakit tasarrufu ve yakitin sebep oldugu dogaya atilan
emisyon gazlarinin azalmasi saglanacaktir. Bu amagla, talk ve eti-
len-propilen-dien (EPDM) katkili polipropilen (PP/T/EPDM) matris
malzeme olarak secilmistir. Kopik ajani olarak ise endotermik tip
kimyasal kdpuk ajani kullaniimistir. Calismada, geleneksel tip bir
enjeksiyon makinesi kullaniimistir. Ana matris malzemeye kimyasal
kopuk ajani agirhk olarak degisik oranlarda (%1 ve %?2) ilave edile-
rek hicresel yapili kdpiuk malzemeler dretilmistir. Yapilan calisma-
lar sonucunda, kullanilan kdpik ajani oraninin artmasi ile hicre
sayisi ve hiicre yogunlugu artarken, hiicre boyutunun azaldigi tespit
edilmistir. Buna ilaveten, kullanilan kdpuk ajani oranina bagl olarak
%8 ile %13 oraninda malzemede hafiflik saglanmistir. Bununla
birlikte mekanik degerlerde de azalma gdzlenmistir.

ANAHTAR KEL IMELER: Polipropilen, Polimer, képiik, Talk, EPDM
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THE PRODUCTION AND PROPERTIES OF POLYMER
FOAM MATERIALS FOR USE IN AUTOMOTIVE SECTOR

ABSTRACT

The aim of this study is to produce automobile parts with porous,
lightweight and less cost. Owing to lightweight, the consumption of
fuel and fuel emissions will be reduced. To produce these light-
weight parts, conventional type injection molding machine was
used. In material preparation, talc and EPDM filled polypropylene
(PP/T/EPDM) is used as matrix material. Furthermore, as foaming
agent, endothermic type chemical foaming agent was used. This
foaming agent was added in different ratios from 1-2%wt. As a re-
sult of this study, the cell number and cell density is increased but
cell dimensions decreased with the increment of foaming agent
ratios in the polymer matrix. On the other hand, a decrease in me-
chanical properties is observed. It is concluded that an 8% and 13%
reduction in weight of the products is reached.

KEYWORDS: Polypropylene, Polymer, foam, Talc, EPDM
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COMBINED ESTIMATION OF VEHICLE STATES AND
TIRE PARAMETERS USING AN ADAPTIVE TIRE MODEL

S. Caglar Baglamisglr’, Selim Solmaz”

*Hacettepe Universitesi,
Makine Miihendisligi Bolimd, Ankara
**Gediz Universitesi, Makine Miihendisligi Bélimii, [zmir

ABSTRACT

In this paper we present a combined vehicle state and road
adhesion coefficient estimation system based on an adaptive
rational tire model. The system is composed of different calculation
blocks: (i) the nonlinear estimator block that estimates vehicle body
sideslip angle (ii) the pand p estimator block which estimates the
road adhesion coefficient and the parameter p that is an inherent
parameter of the rational tire model (iii) the a estimator block that
estimates tire slip angles (iv) the rational tire model which supplies
preliminary tire force estimates to the nonlinear estimator block(v)
the tire force estimator block that provides improved estimates of
axle cornering forces. Simulation results reveal the performance of
the proposed estimation system while driving on varying road
conditions.

KEYWORDS: Combined State & Parameter Estimation, Rational
Tire model, Road Adhesion Coefficient
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STABLE DECENTRALIZED TRACKING OF LATERAL AND
ROLL DYNAMICS OF AUTOMOTIVE VEHICLES

Selim Solmaz’, S. Caglar Baglamigh™
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**Hacettepe Universitesi,
Makine Mdhendisligi Boliimi, Ankara

ABSTRACT

In this paper we present a method for decentralized control design
for systems with multiple dynamical modes, which guarantees
robustness with respect to structural uncertainty. We consider the
implementation of this method to the decentralized control designs
for the automotive lateral and roll reference dynamics tracking. The
respective control rules that we utilize are based on simplified, 2-
state roll and lateral dynamics models of the vehicle. We utilize a
method for checking the overall stability of the integrated controllers
based on a frequency domain criterion. We also give a numerical
example for the integrated automotive tracking control designs
based on PI feedback, which utilize active suspension and active
steering actuators. Finally, we show how this result can preserve
robustness with respect to sensor failure in such applications.

KEYWORDS: Decentralized Feedback Control Design; Vehicle
Dynamics Control; Stability Theory
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TRAKTORLERDE YENI BiR HIDROLIK AKTiVASYONLU
ILERI-GERI SISTEMI: 1. KISIM- KONSTRUKSIYON VE
PROTOTIP TESTLERI

Hiiseyin Gokhan Giines*, Tagkin Bagci*, Murat Balaban*,
S. Caglar Baglamigh**

*Tiirk Trakt6r ve Ziraat Makinalari A.S, Ankara
*“Hacettepe Universitesi, Mithendislik Fakiiltesi,
Makine Miih. Bél, Ankara

OZET

Hidrolik aktivasyonlu ileri-geri kavrama sistemi ginimizde diinya
traktor sektorindn ileri gelen firmalari tarafindan uygulanan ve ope-
ratbre zaman ve enerji kaybettirmeden, seri bir sekilde ileri-geri
manevra yapilmasini saglayan bir debriyaj sistemidir. ileri-geri sis-
temi, ayni eksen uzerine siralanmis iki hidrolik debriyaj ¢canaginin
calismasini icerir. Debriyaj canaklari icerisine siralanmis olan bala-
talar ve diskler, bir selenoid valfin yiksek basin¢ saglamasiyla ha-
rekete gecen pistonlar yardimiyla sikisir ve hareket iletimi saglanir.
Pazar istegi dogrultusunda yapilan bu calisma ile hidrolik debriyajli
ileri-geri sisteminin tasarim kriterleri anlatilmistir. Sistem hesaplari-
nin test verileriyle karsilastiriimasi, sistemi olusturan parcalarin test
sonuglarina gore optimizasyonu ve ilgili tasarimin yeni nesil traktor-
lere uygulanmasi aciklanmistir.

ANAHTAR KEL IMELER: Hidrolik debriyaj, traktor gic aktarma
organlari, zirai traktor
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ABSTRACT

The power shuttle system enables the operator to maneuver in the
forward and reverse directions easily without losing time and
energy and is widely used by the world’s leading companies of the
agricultural sector. This system consists of two hydraulic clutches
that are axially juxtaposed. Clutch pads and discs, which are
located inside the clutch hubs, are pressed by pistons that are
actuated under high pressure by a solenoid valve and the required
torque is transfered to the wheels. This study which was conducted
under the requirements of the market presents the design crteria of
the power shuttle system. Comparison of test data with system
calculations, optimization of the components according to test
results and implementation of the new design to the new generation
tractors are explained.

KEYWORDS: Power shuttle, tractor driveline, agricultural tractor
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TRAKTORLERDE HIiDROLIK AKTiVASYONLU iLERI-
GERi KAVRAMA SiSTEMIi: 2. KISIM- SISTEM DiNAMIGi
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OZET

Hidrolik aktivasyonlu ileri-geri kavrama sistemi ginimizde diinya
traktor sektorindn ileri gelen firmalari tarafindan uygulanan ve ope-
ratbre zaman ve enerji kaybettirmeden, seri bir sekilde ileri-geri
manevra yapilmasini saglayan bir debriyaj sistemidir. ileri-geri sis-
temi, ayni eksen uzerine siralanmis iki hidrolik debriyaj ¢canaginin
calismasini icerir. Debriyaj canaklari icerisine siralanmis olan bala-
talar ve diskler, bir selenoid valfin yiksek basin¢ saglamasiyla ha-
rekete gecen pistonlar yardimiyla sikisir ve hareket iletimi saglanir.
Bu calismada sistemin mekanik tasarimi ve sistem dinamigi analizi
sunulmustur. Mekanik tasarim asamasinda balata sayisi/ boyutlari/
surtinme katsayisi belirlenmis; sistem dinamigi analizi asamasinda
ise sistem Matlab/Simmechanics ortaminda kurulmus ve similas-
yon calismalar yiritalmastir. Simulasyon calismalari, secilen ta-
sarim parametreleri ile Uretilecek traktdrlerin verimli bir sekilde cali-
sacagini gostermektedir.

ANAHTAR KEL IMELER: Hidrolik debriyaj, traktdr giic aktarma
organlari, traktor ileri-geri sistemleri
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ABSTRACT

The Power shuttle system enables the operator to maneuver in the
forward and reverse directions easily without loss of time and
energy and is widely used by world’s leading companies of the
agricultural sector. This system consists of two hydraulic clutches
that are axially juxtaposed. Clutch pads and discs, which are
located inside the clutch hubs, are pressed by pistons that are
actuated under high pressure by a solenoid valve and the required
torque is transfered to the wheels. Mechanical design and system
dynamics analysis of the system are presented in this study. Pad
guantity/dimensions/coefficient of friction are defined at the
mechanical design stage. Then, the dynamic system is constructed
in the Matlab/Simmechanics environment. Simulation results show
that the tractors produced with the design chosen parameters will
work efficiently.

KEYWORDS: Power shuttle, tractor driveline, agricultural tractors
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CNG DONUSUMU YAPILAN BiR HAFIiF TiICARI ARACIN
SUSPANSIYON BOLGESININ CAE METODLARI iLE
GELISTIRILIP TESTLER iLE DOGRULANMASI

Fatih Kagnici, Sertag Dileroglu
Hexagon Studio, Ara¢ Miihendisligi Bolimii

OZET

Arac gelistirme projelerinde bilgisayar destekli muhendislik
metodlari, sanal prototipler ve komponentler Gizerinde analizler ya-
pilmasina olanak vererek tasarim sirelerinin kisalmasi ydniinde
onemli katkilar saglamaktadir. Bilgisayar ortaminda olusturulan
sanal prototiplerle benzetimler yapilabilmekte beraber sanal prototip
asamasinda yapilan mihendislik kabulleri nedeniyle olusturulan
sanal model ile gercek model birebir ayni sartlari tagsimadidi icin
guvenlik acisindan risk olusturabilecek durumlar ortaya cikabilmek-
tedir. Bu nedenle kritik bolgeler icin yapilan analizlerin gercek mo-
del Gzerinde yapilacak testlerle dogrulanmasi gerekmektedir.

Bu calismada, hafif ticari bir aracin bi-fuel (CNG ve Benzinli) versi-
yonunun tasariminin yapilarak seri Uretime hazir hale getiriimesini
iceren bir proje kapsaminda, sanal ortamda modellenmesi sirasin-
da ¢ok kabul iceren ve kritik bélgelerden biri olan yaprak yay bolge-
sinde yapilan degisikliklerin bilgisayar destekli mihendislik yontem-
leri kullanilarak analizleri gerceklestiriimis ve bu analizler testlerle
dogrulanmistir.

ANAHTAR KEL IMELER: Yaprak Yay, Dinamik Simiilasyon, Daya-
nim Analizi, Test ve Dogrulama
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SUSPENSION DEVELOPMENT VIA CAE METHODS OF A
CNG INTEGRATED LIGHT COMMERCIAL VEHICLE AND
VALIDATION WITH DURABILITY TESTS

ABSTRACT

Methods of the computer aided engineering provide a significant
contribution for the R&D projects because of the fact that these
methods enable the analysis on virtual prototypes and components
also shortening the duration of the project. Analysis on virtual proto-
types and components are very similar with real ones on the other
hand this virtual models cannot meet exactly same conditions as
real models. In this case, validation tests are necessary for real
models to validate results of the computer aided analysis which are
performed on critical areas.

In this study, analysis of the changes on the spring leaf area of a
light commercial vehicle were performed by using computer aided
engineering methods in the scope of a bi-fuel (CNG & gasoline)
vehicle design project. Because of difficulties on modeling of spring
leaf area, this area is very critical to investigate via CAE methods.
So, the results of CAE analysis were validated the results by per-
forming tests on real prototype.

KEYWORDS: Leaf Springs, Dynamic Simulation, Durability Analy-
sis, Test and Validation
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BENCHMARKING OF MARKET COMPETITOR VEHICLES
FOR VEHICLE DYNAMICS TARGET SETTING

Mustafa Ali Acar, Burak Ulas
Hexagon Studio, Ara¢ Mihendisligi Bélimi, Gebze

ABSTRACT

In this study, the importance of benchmarking competitor cars in the
process of developing a new vehicle is explained in Vehicle
Dynamics point of view. In order to evaluate the performance
characteristics of the competitor vehicles, subjective evaluation and
objective testing methods are used. Based on these evaluations,
targets are set for certain sub-attributes for the design. Some of the
most important objective testing procedures, namely Constant
Radius Cornering, Ramp Steer Cornering, Frequency Response
and Ride Comfort tests, used for obtaining various vehicle
dynamics metrics are explained in detail.

KEYWORDS: Vehicle dynamics, benchmarking, constant radius
cornering, ramp steer cornering, frequency response, ride comfort

69



OTEKON 2012
6. Otomotiv Teknolojileri Kongresi
04 - 05 Haziran 2012, BURSA

DINAMIK YUKE MARUZ iNCE CIDARLI POLIMER
KUTULARIN BILGiSAYAR DESTEKLi BURKULMA
ANALIZi

Meral G. Reis, Murat Reis, Ali Durmus

Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Makine Miih. Bél, Bursa

OZET

Karayolu tagimaciliginda bozuk yol sartlar veya aracin yatay ivme-
lenmesi sonucu aracin kargo yiki dikey ve yatay dinamik yiuklere
maruz kalir. Bu durum 6zellikle hassas kargolarin tagimasinda bazi
Ozel tedbirlerin alinmasi veya istif sayisinin sinirlandiriimasini ge-
rektirir ki bu da tagima maliyetlerinin ylikselmesi anlamina gelmek-
tedir. Tehlikeli kimyasal ve gida gibi akigkan kargolarin muhafaza-
sinda kullanilan ince cidarli polimer kutularin naklinde bu sorunla
oldukca sik karsilasiimaktadir. Statik olarak istif halinde muhafaza
edilebilen bu kutular, tasima esnasinda ve 6zellikle yaz aylarinda
sicaklik ve yol sartlarindaki bozukluklardan kaynaklanan dinamik
yiklerin de etkisiyle deformasyona ugrayarak ezilmekte ve ciddi
maddi hasarlar ortaya cikmaktadir. Bu calismada polimer boya
kutularinin diizgiin olmayan yol sartlarindaki dinamik mukavemet
analizi MSC. Dytran programi yardimi ile yapiimakta ve belirtilen
ivme ve yukleme kosullari icin emniyetli cidar kalinh@ tespit edil-
mektedir.

ANAHTAR KEL IMELER: Burkulma, Arag, Yol, Similasyon, Poli-
mer Kutu
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COMPUTER AIDED BUCKLING ANALYSIS OF THE THIN
WALLED POLYMER BOXES UNDER DYNAMIC LOAD

ABSTRACT

Bad driving conditions and the horizontal acceleration of the vehicle
cause vertical and horizontal dynamic loads on the cargo. In this
case, it is necessary to take additional measures to decrease these
dynamic loads. The dynamic loads can be decreased by decreas-
ing the number of stacking on the vehicle but this also increases the
cost of transport. This problem especially occurs in the thin walled
shell structures which are used for liquid cargo transportation. Al-
though, these polymer boxes statically can store more number of
stacking, they are destroyed easily because of the temperature and
the dynamic loads during the travel and this cause serious financial
loses. In this study, computer aided buckling analysis of these thin
walled polymer boxes under dynamic loads has been studied.

KEYWORDS: Buckling, Vehicle, Road, Simulation, Polimer Box
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EXPERIMENTAL INVESTIGATION ON CYLINDER HEAD
METAL TEMPERATURE UNDER DIFFERENT ENGINE
OPERATING CONDITIONS

Fatih Unal, Rifat Yanarocak, Fatih Yilmaz

Ford Otosan Product Development, Kocaeli

ABSTRACT

A 4.4L V8 diesel engine was built with numerous additional thermo-
couples to record cylinder head temperature under different engine
operating conditions. The engine was tested with eight different
combinations of boost temperature and water outlet temperature
set values in order to analyze the influence of these controlled vari-
ables on cylinder head metal temperature. This study gave an in-
sight to the design engineer to determine the critical areas with high
temperature exceeding material limits on cylinder head and opti-
mize engine coolant system design accordingly. Another achieve-
ment is to empirically formulize the temperature behavior of the
component which will be used to correlate CAE based cylinder
head metal temperature predictions.

KEYWORDS: Diesel engine, cylinder head, temperature survey
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GERCEK ZAMANLI PiSTON METAL SICAKLIGI OLCUMU

Serdar Akga, Yavuz Can Ozkaptan, Ersoy Merig

Ford Otosan Uriin Geligtirme
Test ve Tasarim Dogrulama Boliimdi

OZET

Yeni motor gelistirme projelerinin 6n konsept asamasinda gercek-
lestirilmesi gereken anahtar tasarim dogrulama metodlarindan biri
de bilgisayar desteklil analiz ile pistonun yiksek ve disuk ¢evrimli
yorulma dayaniminin tespit edilmesidir. S6z konusu analiz modelle-
rinin olusturulmasi icin gerekli olan yegane fiziksel test verisi ise
piston sekil degistirmeleri ile birlikte gercek zamanl piston metal
sicakligi 6lcimleridir. Calisan motor Uzerinde gercek zamanli piston
metal sicakligini élgmek Gzere kullanilan en yaygin dlciim teknikleri
ise: frekansi modiile edilmis yiiksek frekansli radyo dalgasi veri
tranferi teknigini kullanan ¢ok kanalli sensér telemetry sistemi ve
yakin alan elektromanyetik induksiyon veri transferi teknigi ile birlik-
te negatif sicakhk katsayili termistor kullanan konvansiyonel
telemetry sistemidir. Bu calismada yakin alan elektromanyetik in-
duksiyon veri transferi teknigi ile birlikte negatif sicaklik katsayil
termistér kullanan telemetry sistemi basaril bir sekilde 245kW V8
dizel motoru Uizerinde uygulanmistir. G6zlemlenen en yiksek piston
metal sicakliklarl, 6mur testleri sirasinda aciga cikabilecek olan
potansiyel piston hasar riskini tespit etmek Uizere piston imalatcisi-
nin vermis oldugu malzeme limitleri ile karsilastiriimistir. Son ola-
rak, motor yag, sogutma suyu ve yanma havasi sicakliklarinin pis-
ton metal sicakhgi Gzerine etkisi analiz edilmistir.

ANAHTAR KEL IMELER: Dizel Motor, Al Piston, Gergek Zamanli
Piston Metal Sicakligi Olciimii, Telemetry Olciim Sistemleri, Yakin
Alan Elektromanyetik indiiksiyon ile Veri Transferi
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REAL-TIME PISTON TEMPERATURE MEASUREMENT

ABSTRACT

CAE analysis are one of the key design verification methods to
assess “Piston high cycle and low cycle fatigue durability” during
initial concept phase of new engine development programs. Real-
time piston metal temperature measurement results are the critical
physical test data together with the piston strain measurements in
order to build related CAE models. The multi-channel sensor
telemetry with FM data transfer and the negative temperature
coefficient thermistor (NTC) with inductive data transfer telemetry
systems are the two widely used contactless measurement
technique to monitor piston metal temperature on fired internal
combustion engines. In this study, the negative temperature
coefficient thermistor (NTC) with inductive data transfer telemetry
system is successfully implemented to measure piston metal
temperature of a 245 kW V8 diesel engine. Maximum observed
temperature values have been compared with material limits set by
the piston supplier in order to assess a potential piston failure risk
during durability tests. Finally, the influence of oil & coolant
temperatures and combustion calibration parameters on the piston
temperature has been analyzed.

KEYWORDS: Diesel Engine, Al Piston, Real-Time Piston Metal
Temperature Measurement, Telemetry Measurement Systems,
Data transfer with Near Field Electro-Magnetic Induction.
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RADYATOR BAGLANTILARININ RADYATOR
DAYANIKLILIGINA ETKIiSININ INCELENMESI

Alper Altiner, Egemen Bilge

Heksagon Miihendislik ve Tasarim A.S, Kocaeli

OZET

Bu calismada hafif ticari ara¢ sogutma sistemi gelistirme calismala-
rinin bir bélima olan radyatdr baglantilarinin gelistirmesinden bah-
sedilmistir. ilk olarak radyator yiizey sicaklik élgimleri sunulmustur.
Yuzey sicakliklarinda karsilagilan farkhliklar sonucunda radyator
yan sac termal genlesmeleri incelenmistir. Sonrasinda ¢ farkl
baglanti alternatifinin yan sac uzamasina etkileri test edilmistir. Arag
Uzeri testler sonrasinda radator ve baglantilarini iceren karkas yapi
sicaklik dénglist ve U¢ boyutlu titresim testlerine tabi tutulmustur.
Sonug olarak radyatdr baglantilarinin radyatoériin dayanikhhidina
olan etkileri sunulmustur.

ANAHTAR KEL IMELER: Radyator, dayaniklilik, sicaklik dagilimi,
termal stres
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THE ANALSYS OF EFFECT OF RADIATOR MOUNTINGS
ON THE RADIATOR DURABILITY

ABSTRACT

In this study, development of the radiator brackets, which are parts
of the light commercial vehicle cooling system development, was
mentioned. First of all, radiator surface temperature measurements
were presented. As a result of non-homogeneous surface
temperature, thermal expansion of the radiator side support was
investigated. Afterwards, thermal expansion of the side support was
tested with three alternative radiator brackets. After the vehicle level
tests, thermal cycling and three dimensional vibration tests were
performed to the radiator testing frame including radiator brackets.
As a result, effects of the radiator brackets on the durability of the
radiator were presented.

KEYWORDS: Radiator, durability, temperature distribution, thermal
stres
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CLASSIFICATION OF ANTI-WHIPLASH SYSTEMS: A
PATENT SURVEY

Mustafa Ozdemir, S. Kemal ider’, Mustafa ilhan Gokler’,
Hiiseyin Dicle”, Evren Anik™, Murat S. ince”

*Middle East Technical University Department of Mechanical Engineering
and Metu-Biltir Center, Ankara
**Tofas R & D Directorate-Seat Design Management, Bursa

ABSTRACT

Whiplash syndrome refers to the neck injuries commonly seen in
low-speed rear impacts. The statistics regarding the number of the
sufferers from whiplash injury directs the researchers, both from
academia and industry to focus on this problem and develop sev-
eral anti-whiplash systems. In this study the literature has been
reviewed for patented anti-whiplash systems, a classification of
them based on their working principles has been made and the
following eight groups have been identified: (i) systems where the
head restraint is moved forward by a mechanical trigger mecha-
nism, (ii) systems where the head restraint is moved forward by an
electrical control system, (iii) systems where the backrest moves,
(iv) systems where the entire seat moves, (v) special-shaped back-
rest and head restraint designs made of special materials, (vi) air-
bagged head restraints, (vii) other headrest forms, (viii) helmet and
collar designs. The authors believe that such a study will help the
researchers in this area to become familiar with different ap-
proaches in their attempts to develop novel systems.

KEYWORDS: Whiplash injury, anti-whiplash system, vehicle safety
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“ANTI-WHIPLASH” SiISTEMLERININ
SINIFLANDIRILMASI: BiR PATENT TARAMASI

OZET

“Whiplash” sendromu dustik hizlarda gerceklesen arkadan carpma-
larda siklikla gorilen boyun yaralanmalarini ifade eder. “Whiplash”
yaralanmalarindan muzdarip kisilerin sayisina dair istatistikler, ge-
rek akademik ve gerekse sanayi cevrelerinden arastirmacilari bu
problem (zerine yogunlasarak cesitli “anti-whiplash” sistemleri ge-
listrmeye yonlendirmistir. Bu calismada literatir patentli “anti-
whiplash” sistemleri acisindan taranmig, bunlarin ¢calisma prensip-
lerine dayali bir siniflandirmasi yapiimis ve su sekiz grup tanim-
lanmigtir: (i) koltuk basliginin mekanik bir tetikleme mekanizmasi
tarafindan 6ne dogru hareket ettirildigi sistemler, (ii) koltuk basligi-
nin elektronik bir kontrol Unitesi tarafindan éne dogru hareket ettiril-
digi sistemler, (iii) sirt dayanaginin hareket ettigi sistemler, (iv) kol-
tugun bir batin olarak hareket ettigi sistemler, (v) 6zel malzemeler-
den yapilmis 6zel sekilli sirt dayanagi ve koltuk bashgi tasarimlari,
(vi) hava yastikli koltuk basliklari, (vii) diger bashk formlari, (viii)
kask ve boyunluk tasarimlari. Yazarlar bdyle bir calismanin bu
alandaki arastirmacilarin genel resmi gérmesine ve yeni sistemler
gelistirmelerine yardimci olacagina inanmaktadirlar.

ANAHTAR KEL IMELER: “Whiplash” yaralanmasi, “anti-whiplash”
sistemi, tasit guvenligi
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FINITE ELEMENT ANALYSIS OF EFFECT OF BACKSET
DISTANCE ON WHIPLASH SYNDROME USING BIORID II
AND SIMPLIFIED SEAT MODELS

Mustafa Ozdemir, S. Kemal ider’, Mustafa ilhan Gokler’,
Hiiseyin Dicle”, Evren Anik", Murat S. ince”

‘Middle East Technical University Department of Mechanical Engineering
and Metu-Biltir Center, Ankara
“Tofas R & D Directorate-Seat Design Management, Bursa

ABSTRACT

Neck injury, or whiplash syndrome, is one of the most common
types of injuries encountered in low-speed rear end crashes. Al-
though not life-threatening, due to the long-lasting pain and discom-
fort it causes, whiplash problem attracts more and more attention
from both academia and industry. In this study, the effect of the
horizontal distance between the head and headrest (backset) on
whiplash syndrome was investigated though finite element simula-
tions performed in LS-DYNA® environment by using our previously
developed simplified seat model and the commercially available
BioRID Il crash dummy model. For this purpose, four different
backsets were tested for three different acceleration pulses at dif-
ferent severities and all considered scenarios were evaluated by
calculating the neck injury criterion (NIC). As expected through
literature, it has been found out that the NIC value, and hence the
risk of whiplash injury, decreases with decreasing backset distance,
and the importance of reducing the backset immediately after a rear
crash for minimizing the whiplash injury risk has been underlined. A
backset of 10 mm has been seen to be very promising for whiplash
avoidance.

KEYWORDS: Whiplash syndrome, backset distance, vehicle
safety, finite element method
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“BACKSET” MESAFESININ “WHIPLASH” SENDROMU
UZERINDEKI ETKISININ “BIORID II” VE
BASITLESTIRILMIS KOLTUK MODELLERI
KULLANARAK SONLU ELEMANLAR ANALIZI

OZET

Boyun incinmesi ya da “whiplash” sendromu diisik hizlarda gercek-
lesen arkadan carpmalarda en sik rastlanan incinme tirlerinden
biridir. “Whiplash” problemi, hayati bir risk yaratmasa da, neden
oldugu uzun sureli agri ve rahatsizlik nedeniyle gerek akademik ve
gerekse sanayi cevrelerinin giderek artan bir sekilde dikkatini ¢ek-
mektedir. Bu calismada kafa ile koltuk bashgdi arasindaki yatay me-
safenin (“backset”) "whiplash” sendromu Uzerindeki etkisi daha
once geligtirilen basitlestirilmis koltuk modelimiz ve ticari olarak
satilan BioRID Il ¢arpisma mankeni modeli kullanilarak LS-DYNA®
ortaminda gerceklestirilen sonlu eleman simulasyonlari yoluyla
incelenmistir. Bu amacla, dort farkh “backset” degisik siddette (¢
farkli ivme sinyali ile test edilmis ve g6z dniine alinan bitiin senar-
yolar boyun yaralanma kriteri (“NIC") hesaplanarak degerlendiril-
mistir. Beklendigi tzere, literatlirle uyumlu olarak “NIC” degerinin ve
“whiplash” yaralanma riskinin azalan “backset” mesafesi ile birlikte
azaldigl gorulmus ve “backset“in arkadan ¢carpmadan hemen sonra
azaltlmasinin “whiplash” yaralanma riskini minimize etmedeki
onemi vurgulanmistir. 10 mm “backset’in “whiplash“in énlenmesi
acisindan oldukca Gimit verici oldugu goralmustir.

ANAHTAR KEL IMELER: “Whiplash” sendromu, “backset” mesafe-
si, tasit giivenligi, sonlu elemanlar metodu
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ARKADAN MOTORLU ARACLAR iCiN SOGUTMA
SISTEMI TASARIMI

Egemen Bilge, Alper Altiner
Hexagon Studio, Ara¢ Mihendisligi Bélimd

OZET

Bu calismada arkadan motorlu ve arkadan itisli olarak tasarlanmak-
ta olan bir aracin sogutma sistemi gelistirme calismalarindan bah-
sedilecektir. ilk olarak ara¢ ozellikleri ve sogutma gereksinimleri
belirlenecektir. Isil ydnetim testleri 6ncesinde hesaplamali akiskan-
lar dinamigi ydontemi ile sogutma sistemi performansi incelenecektir.
Analizler sonrasinda, énden motorlu dnden cekisli bir aracin arka-
dan motorlu arkadan itigli bir ara¢ haline dénusturildikten sonraki
motor sogutma sistemi karsilastirmali testlerinden bahsedilecektir.
Yapilan test ve analiz sonuglari 1siginda yapilan giincellemelere
deginilecek ve Uretilen yeni seviye prototip test sonuclari sunula-
caktir. Son olarak, arkadan motor uygulamasinda sogutma sistemi
performansini arttirmak icin uygulanabilecek gelistirme dnerilerine
deginilecektir.

ANAHTAR KEL IMELER: Motor sogutma sistemi, arkadan motor,
hesaplamali akiskanlar dinamigi
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THE DESIGN OF COOLING SYSTEM FOR THE REAR
ENGINED VEHICLES

ABSTRACT

In this paper, powertrain cooling studies on a new design rear engi-
ne rear wheel drive vehicle are explained. First of all, vehicle
properties and cooling requirements of the powertrain are
determined. Before performing thermal management tests of the
vehicle, detailed CFD analysis have been done in order to predict
cooling performance. After completing the analysis, engine cooling
tests have been performed on a modified vehicle that was a front
engine front wheel drive previously. In this study, both front engi-
ne/front wheel drive (before modification) and rear engine/rear
wheel drive vehicles have been subjected to heat management
tests for comparison. After the modified vehicle tests, first
representative vehicle powertrain cooling tests will be presented.
Finally, possible modifications in order to improve cooling
performance of rear engine implementation are mentioned.

KEYWORDS: Engine cooling system, rear engine, computational
fluid dynamics
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TORPIiDO TRAVERSI BORUSUNUN AZ31 SAC
MALZEMEDEN URETIMININ iNCELENMESI

Mesut Kaya', Fahrettin Oztiirk”, Selda Ugiinciioglu™",
Gizem Oktay Se¢gin™, Ozgiir Duygulu™, Mustafa Miicahit Yenice

Kk

‘Cogkundz Metal Form As, Bursa
“Nigde Universitesi, Miihendislik Fakiiltesi, Makine Miih. Bél, Nigde
“"Department of Mechanical Engineering,
The Petroleum Institute, Abu Dhabi, U.A.E.
" Tiibitak Mam, Malzeme Enstitiisti, Gebze, Kocaeli

OZET

Bu calisma kapsaminda AZ31 magnezyum alagimi sac malzeme-
den ik sekillendirme yontemiyle iki parca olarak Uretilmis olan tor-
pido traversi borusunun kaynakla birlestirilmesi incelenmistir. Mag-
nezyum saclar hem TIG hem de surtinme karistirma kaynagiyla
basarili bir sekilde birlestirilmistir. Ayrica, magnezyum alasimi sac-
lar Gzerinde kaplama ve boya denemeleri, korozyon deneyleri ve
carpisma testleri uygulanmistir. Carpigsma testleri sonucunda mag-
nezyum alasiminin mevcut c¢elik malzemeye gére daha iyi enerji
absorbe etme 6zelligine sahip oldugu gérilmustr.

ANAHTAR KEL IMELER: AZ31 magnezyum alagimi, torpido tra-
versi, TIG kaynagl, strtiinme karistirma kaynagi, carpisma testi
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INVESTIGATION OF MANUFACTURING TORPEDO
TRAVERSE PIPE FROM AZ31 SHEET MATERIAL

ABSTRACT

In this study, weldability of an automotive torpedo traverse pipe
which was manufactured by warm forming process as two separate
pieces with AZ31 magnesium alloy was investigated. Magnesium
sheets were successfully joined by both TIG and fiction stir welding.
Moreover, coating and painting, corrosion, and crash performances
of the magnesium alloy sheets were also studied. The crash test
results reveal that the magnesium alloy has better energy absorp-
tion capability than the current steel material.

KEYWORDS: Magnesium AZ31 alloy, torpedo traverse, TIG weld-
ing, friction stir welding, crash test
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DEVELOPMENT OF A DRIVING CYCLE FOR THE
ESTIMATION OF VEHICLE EMISSIONS

dkk
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"Ford Otosan, Tubitak-Mam, Gebze, Kocaeli
" [tii Makina Fakiiltesi, Otomotiv Laboratuvari, [stanbul
" Otam, Itii Ayazaga, lstanbul

ABSTRACT

The driving pattern in a given specific region can be represented as
a driving cycle, which is basically a vehicle speed-time profile.
Driving conditions can be simulated on a chassis dynamometer
using driving cycles in order to estimate fuel consumption and
exhaust emissions under laboratory conditions. The accuracy of
this prediction depends on how closely the driving pattern is
represented in terms of the derived cycle. In this study, a quasi-
random approach is utilized in order to construct a driving cycle
from the real world test data collected in the city of Istanbul. The
representativeness of the cycle constructed is evaluated according
to predefined assessment criteria such as: average speed, average
acceleration and deceleration, idling percentage, average specific
power. Moreover, the effect of road slope in driving cycle develop-
ment is considered. The contribution of grade load power to the
total road power is evaluated using real world driving conditions and
GPS data. It is concluded that grade power can constitute a major
part in road load and is especially important for exhaust gas
emission predictions from road vehicles.

KEYWORDS: Driving Cycle, Exhaust Gas Emissions, IDC (istanbul
Driving Cycle), Fuel Consumption, Road Vehicles.
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TASITLARDAN KAYNAKLANAN EMISYONLARIN
HESAPLANMASINA YONELIK OLARAK SEYIR CEVRIMi
GELISTIRILMESI

OZET

Seyir ¢cevrimleri, bir hiz-zaman diyagrami Gizerinde tasitlarin belirle-
nen bir bolge icin seyir kosullarini tanimlamaktadir. Bu ¢evrimler
sasi dinamometresi Uzerinde kosularak, laboratuvar sartlarinda
tasittan kaynaklanan emisyonlarin ve tasitin yakit tiketim degerle-
rinin belirlenmesinde kullaniimaktadir. Bu calismada, istanbul sehir
ici trafik kosullari esas alinarak toplanan tasit verilerinden hareket
edilerek, bir sehir cevrimi olusturulmasina yonelik olarak metodoloji
gelistirilmistir. Bu calismada tasit ortalama hizi, ortalama ivmelen-
me degerleri, bosta calisma oranlari, ortalama 6zgul gic degerleri
esas alinan parametreler olmustur. Ayrica yokus direnci etkisi de
dikkate alinmistir.

ANAHTAR KEL IMELER: Seyir cevrimi, egzoz emisyonlari, IDC
(istanbul Sehir Cevrimi), Yakit tiiketimi
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KENAR KIVIRMA KALIPLARINDA BiRIKEN SIiLER
ARTIKLARINI BASINCLI HAVA iLE TEMIZLEME
SISTEMI

Kadir Bilge Unverdi, Mehmet Emlik
Ford Otomotiv Sanayi A.S, Kocaeli

OZET

Bu calismada, ginimuz musterilerinin arac kalitesi algisindan yola
cikilarak; aracin musteriye kargl ara yiziuni ve marka kimligini tem-
sil eden goévdenin, yiizey kalitesinin artirilmasi icin insan gicu ve
ilave zaman gerektirmeyen, seri Uretimle es zamanli ¢calisan otoma-
tik bir sistem tasarlanmasi amaclanmistir. Bu kapsamda, dncelikle
gecmis donemlerle ginimizdeki musteri kalite algisi karsilastiril-
mis ve degisimler ortaya konulmustur. ilerleyen kisimlarda gévde
ylzey kalitesinin musterilerin ve markalarin kalite standartlar aci-
sindan 6nemi Uzerinde durulmus, bu standartlari olusturan &lcutler
incelenmistir. Bu o6lcitlere gore degerlendirilen bir gévdenin Ureti-
minde olugabilecek potansiyel hata tipleri proje 6zeline indirgenerek
kenar kivirma (hemming) islemi sirasinda ortaya ¢ikan siler kaynak-
Il eziklerin olusumu ve bunun ¢6zimu icin gelistirilen otomatik siler
temizleme sistemi anlatilmistir. Sonu¢ ve tartisma kisminda ise
tasarlanan sistemin kazanclari, gelistirmeye acik yanlari ve diger
olasi uygulama alanlari Gizerinde durulmustur.

ANAHTAR KEL IMELER: Kenar kivirma, siler, kalip, yiizey kalitesi,
kap! panelleri.
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AIR PRESSURE CLEANING SYSTEM FOR SEALER
RESIDUES ACCUMULATING ON HEMMING DIES

ABSTRACT

In this paper, the aim is the creation of an automatic system which
works synchronously with serial production without any extra labour
power and time consumption via assessing the perception of cus-
tomers, as to the quality of vehicles, in order to increase the stan-
dard of the surface of the body of a car which represents the inter-
face and the corporate identity of the car to the customers. In this
context, first, the quality perception of recent and previous custom-
ers is compared, and the results gained from this comparison is
analysed. Second, the importance of the quality of body surface,
the customers, and the marks of products in terms of the standard
of the quality is emphasized, and the factors which compose these
standards are analysed. In addition, the potential defects which
may derive from the production of a body assessed through these
standards, and specific damages which might occur from hemming
sealer are mentioned. In order to remove these damages, the
automatic air pressure cleaning system is also explained. In the
conclusion, the parts of the created system which can be improved,
profits and which could be potentially applied in different areas in
the future are pointed out.

KEYWORDS: Hemming, sealer, die, surface quality, door panels
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A PREVIEW DRIVER MODEL USING FUZZY LOGIC

Erdem Uzunsoy, Veysel Erkilig

Yildiz Technical University, Department of Mechanical Engineering,
Automotive Division, Istanbul

ABSTRACT

In this paper, a vehicle driver model, which aims to mimic some
particular characteristics of human driver by using fuzzy logic, is
presented. Determination of the handling properties of a vehicle
may be restrictive in some situations. Therefore, a driver model
may be necessary and even unavoidable to analyse the real road
behaviour in a most basic form. The proposed model generates the
vehicle’s path through a number of specified points through which
the vehicle must pass. The simulation is carried out in the Matlab®
programming environment using a Simulink® vehicle model under
Fuzzy logic control intended to imitate how a real driver would steer
the vehicle to create a path through the specified points. Both longi-
tudinal and lateral controls were applied in the study.

KEYWORDS: vehicle handling dynamics, fuzzy logic control, driver
model
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A REVIEW OF EMISSION STANDARDS AND THEIR
REDUCTION TECHNIQUES FOR NON-ROAD DIESEL
ENGINES

Remzi Sahin

Research and Development Department
Tiirk Traktor ve Ziraat Makineleri A. S, Ankara

ABSTRACT

Exhaust emission legislation besides the classical criteria as engine
weight and volume, fuel consumption, noise, and cost is nhowadays
a major driver of engine technology. Legislative actions are setting
significantly more stringent standards for emissions of oxides of
nitrogen, hydrocarbons, and particulate matter from diesel-engines
used in both on-road and off-road vehicles. Extensive theoretical
and experimental works had been done to improve the performance
and emission characteristics of the diesel engines. This paper re-
views the current trends in the main drivers for technical change —
emissions legislation and discusses technologies and countermea-
sures for meeting these trends in a cost-effective and profitable
strategy.

KEY-WORDS: Non-road diesel engines, Diesel Emission control,
Exhaust Emissions, Aftertreatment Systems
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OZET

Gunimuizde motor teknolojileri konusunda, motor agirligi ve hacmi,
yakit tiketimi, gurdlti ve maliyet gibi genel kriterler disinda egzoz
emisyon duzenlemeleri 6nemli bir suriicidir. Yasal dizenlemeler
hem yol ve yol-disi aracglarda kullanilan dizel motorlarindan azot
oksitleri, hidrokarbonlar ve partikil emisyonlarini icin gin gictiktce
daha siki standartlar koymaktadirlar. Dizel motorlarin, performans
ve emisyon 6zellikleri belirlemek icin cok sayida teorik ve deneysel
calismalar yapiimistir. Bu makalede teknolojik degisimlerin temel
sirlictsi olan emisyon diizenlemeleri ve bu diizenlemelere uyum
sirecinin, malyiet ve kar stratejilerine etkesi incelenmistir.

ANAHTAR KEL IMELERI: Yol-disi dizel motorlari, Dizel emisyon
kontrolu, Egzoz emisyonlari, Egzoz gazi arindirma sistemleri
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AGIR TiCARi ARACLARDA KULLANILAN ARKA AKS
DOKUM KOVANININ SAC DIFERANSIYEL KOVANINA
DONUSTURULMESI

Ahmet Giiler’, N. Sefa Kuralay’, M. Murat Topag™

* Ege Endiistri ve Tic. A.S, [zmir
* Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi,
Makine Miih. B6l, izmir

OZET

Bu calismada o6zellikle, agir ticari araclarda yiiksek yiik tasima ka-
pasiteleri icin tercih edilen dokim diferansiyel kovani incelenip;
fabrikasyon sac diferansiyel kovanina donistirtlmustar.

Doénlsum islemi sirasinda, dékim kovanda kullanilan diferansiyel,
aks milleri poyra grubu, fren sistemi ve braketlerin sa¢ kovanda da
kullanimina izin verilecek sekilde tasarim yapilmigtir.

ANAHTAR KEL IMELER: Dokum diferansiyel kovani, fabrikasyon
sac diferansiyel kovani, sonlu elemanlar yontemi, yorulma testi.
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TRANSFORMATION OF A CASTING REAR AXLE
HOUSING TO FABRICATED AXLE HOUSING

ABSTRACT

In this study a casting axle housing, which prefered especially at
heavy duty trucks for high loading capacity was researced and
transformed to a fabricated axle housing.

During the transformation maked a dizayn, that the carrier, axle
shafts, wheel end group, brake system and brackets of casting axle
housing could be used at fabricated axle housing.

KEYWORDS: Casting axle housing, fabricated axle housing, finite
element method, fatigue test
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CIVATA BAGLANTILI YAPILARIN SONLU ELEMANLAR
MODELLEME VE ANALIZ YONTEMLERININ
INCELENMESI

Cagn lyidiker, Kadir Elitok, Sener Sahin

Otokar Otomotiv ve Savunma Sanayi A.S,Sakarya

OZET

Gerek sistem gerekse alt-sistem seviyesinde kullanilan birlestirme
yontemlerinden biri olan civata baglantisinin sonlu elemanlar orta-
minda analizi ilgili fiziksel sartlar g6z éninde bulundurularak farkh
metotlarla ele alinabilmektedir. Model karmasikhdinin artmasi ve
dogrusal-olmayan analizlerin ¢6zim sirelerinin uzamasi 3-boyutlu
modellerin kullaniimasini giclestirmektedir. Bu sebeple uygulama-
ya bagl olarak basitlestiriimis modeller de tercih edilebilmektedir.
Bu calismada bir ara¢ icin gdvde-suspansiyon flangi arasindaki
civatali baglanti Gzerinde farklh yapisal analiz yéntemleri uygulan-
mis, yontemlerin birbirine goére kiyaslamasi yapilmigtir. Analizler
dogrusal-olmayan sonlu elemanlar yazilimi olan MSC Marc kullani-
larak gerceklestiriimis, civata eksenel 6n gerilmesi “Overclosure”
elemanlar kullanilarak uygulanmistir. 3-boyutlu modeller i¢in civata
ve flans arasinda dogrusal-olmayan sirtinmeli temas tanimlanmis-
tir. Calisma kapsaminda ayni zamanda sistem seviyesi analiz so-
nuclari kullanilarak alt-modelleme (Submodeling) uygulanmis, bu
sonuglarin sinir kosulu girdisi olarak kullaniimasi icin kati-kabuk
birlesiminde kullanilan teknik incelenmistir.

ANAHTAR KEL IMELER: Civata baglantisi, 6n gerilme, dogrusal-
olmayan temas, MSC Marc, sonlu elemanlar, alt-modelleme
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AN INVESTIGATION ON THE FINITE ELEMENT
MODELING AND ANALYSIS TECHNIQUES FOR BOLTED
JOINTS

ABSTRACT

Structural analysis of bolted joints used in either system or sub-
sytem level on land vehicles can be performed in different ways
depending of the physics of the problem. Dramatic increase in mo-
del complexity and nonlinear analysis computation time makes the
use of 3D models much more difficult. For this reason simplified
models are preffered in some cases. In this study structural
analysis is performed for the bolted joint on the hull-suspension
interface of a land vehicle and comparisons are made between
each method. Analyses are performed using the nonlinear fea code
MSC Marc and the bolt axial clamp force is applied using the so
called “Overclosure” elements. For 3D models a nonlinear contact
with friction is introduced between bolt and the flange. Within the
scope of this study “Submodeling” is also performed. Displacement
results from the system level analysis are used as boundary
condition input in the submodel and the used shell-to-solid
connection technique is investigated in addition to the main focus of
the study.

KEYWORDS: Bolted joint, axial clamp force, finite element method,
MSC Marc, nonlinear contact, submodeling, shell-to-solid
connection
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AKIS KANALI GENiSLIGININ PEM TiPi YAKIT HUCRESI
PERFORMANSINA ETKISININ INCELENMESI

imdat Taymagz, Elif Eker

Sakarya Universitesi, Miihendislik Fakiiltesi,
Makine Miih. Bél, Sakarya

OZET

Bu calismada farkli kanal genisliklerinin, PEM tipi yakit hiicresi per-
formansina etkisi incelenmistir. Akim yogunlugu, 25 cm? aktif alana
sahip paralel akish plakanin tek bir hicresi icin t¢ farkh kanal ge-
nigliginde ol¢ildid. Hucre genisligi ve kanal yuksekligi sabit tutuldu.
Sonuglar, hicre genisligi sabit tutularak kanal genisligi arttikca akim
yogunlugunun azaldigini gésterdi.

ANAHTAR KEL IMELER: PEM vyakit hiicresi, kanal genisligi, akim
yogunlugu
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ANALYSIS OF THE EFFECT OF FLOW CHANNEL WIDTH
ON THE PERFORMANCE OF PEMFC

ABSTRACT

In this work, it was analysed the effect of different channel width on
performance of PEM fuel cell. Current density were measured on
the single cells of parallel flow fields that has 25 cm? active layer,
using three different kinds of channel width. The cell width and the
channel height remain constant. The results show that increasing
the channel width while the cell width remains constant decreases
the current density.

KEYWORDS: PEM fuel cell, channel width, current density
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AGIR TiCARI ARACLARDA EGZOZ FRENi KONTROL
UYGULAMASI

Ugur M. Yavas, Ertugrul D. Akbay, Ziya Caba, Kazi N. Adil,
Ozan Nalcioglu

Ford Otomotiv Sanayi, Uriin Geligtirme,
Kalibrasyon ve Kontrol Miihendisligi, Gebze, [zmit

OZET

Gunimizde agir hizmet sektériinde kullanilan dizel motorlarinin
biyik cogunlugu turbosarjli hale gelmistir. Motorun girig
manifolduna daha fazla hava emebilmek icin kullanilan turbosarj
Unitesi, egzoz gazlarinin ¢evirdigi tirbinin enerjisi ile tirbine paralel
kompresdrun giris havasini sikistirmasini saglar. Boylelikle silindir-
lere daha ¢ok hava alinarak silindir hacmi degistiriimeden motorun
gucu arttirihr[1]. Agir hizmet sektérinde kullanilan araglarin yiksek
tork ve giic degerlerinden dolayi, binek araclarda kullanilan frenlere
ek olarak diger frenleme metodlari kullanilir. Bu metodlardan bir
tanesi turbosarjli araclarda yayginlikla kullanilan egzoz freni siste-
midir. Bu calismada, Ford Cargo agir hizmet araclarinda mekanik
olarak calisan bu fren mekanizmasinin EKU (Elektronik Kontrol
Unitesi) ile kontrol edilerek nasil daha verimli kullanilacag@i incelen-
mistir. Egzoz freni, turbosarj turbin ¢ikisina konulan bir kelebek
vananin kapatilarak, egzoz hattinda olusturulan ters-basing ile énce
turbin devrinin dusdrilmesi ve buna bagl olarak turbo basincinin
dismesi ile motor devrinin disurilmesi prensibi ile ¢alisir. Bu nok-
tada turbosarjin dayanabilecedi maksimum ters basin¢ egzoz freni-
nin kullanilacagi st limiti belirler. Calismada, ©ncelikle Ford
Cargo’nun mevcut egzoz fren sisteminin hem ara¢ hem de dina-
mometre testleri yapilarak; frenleme giicliniin, motor devrine gore
degisimi ve maksimum ters basin¢g dayanimi elde edilmis, bu de-
gerler dogrultusunda kontrol algoritmasi gelistiriimis ve Dspace
Micro Autobox ile araca uygulanmistir.

ANAHTAR KEL IMELER: Egzoz freni, ters basing, microautobox
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EXHAUST BRAKE CONTROL METHOD IN HEAVY DUTY
VEHICLES

ABSTRACT

In today's world, most of the heavy duty trucks are being
turbocharged. Turbochargers help engine to suck more air to the
same volume by compressing the intake air with the aid of exhaust
flow which actuates turbocharger turbine at the exhaust path.
Hence, having the same cylinder size, it becomes possible to gain
more power. Due to high power and torque values of heavy duty
trucks, in addition to service brakes used in passenger cars, there
are other braking algorithms. Exhaust brakes are widely used with
the turbocharged engines. In Ford Cargo, control of exhaust brake
is mechanically conducted by the driver but this study suggests new
method that controls exhaust brake by ECU (Electronic Control
Unit) while increasing the braking efficiency. Exhaust brakes consist
of a butterfly valve located inside turbocharger turbine outlet and a
compressor which is supplied with air. When exhaust brake is
activated, there is a decrease at turbine speed, turbocharger
compression ratio, boost pressure and finally engine speed.
Exhaust backpressure is the main design and usage limit of the
exhaust brakes. Hence, in this study, both vehcile and
dyanmometer testing is done to find out best operating points then
control model is developed and its implemented via Dspace Micro
Autobox.

KEYWORDS: Exhaust brake, backpressure, microautobox
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AGIR VASITA ARACLAR iCiN VITES DEGISTIRME
GOSTERGE FONKSIYONU

Ertugrul Deniz Akbay, Ugur Yavas, Ziya Caba, Kazi Adil,
Ozan Nalcioglu

Ford Otomotiv Sanayi, Uriin Geligtirme,
Motor Kalibrasyon ve Kontrol Miihendisligi, Gebze, izmit

OZET

Gunimuizde, otomotiv projelerinde yakit tasarrufu ve emisyon di-
zeylerinin dusirulmesi en 6nemli hedeflerden biridir. Vites degistir-
me gostergesi aracin gunlik kullaniminda bunu saglamayr amagc-
lamaktadir. Saricuyld uygun vitese yonlendirerek konforlu siris
kalitesinin yaninda, yakit tiketimi acisindan suridcinidn optimum
siris noktasinda seyretmesine yardimci olur. Vites degistirme gos-
tergesi binek araclardaki uygulamasinin yani sira agir ticari araclar-
da da talep edilen bir fonsiyon haline gelmistir. Bu bildiride Ford
Otosan bilinyesinde uretilmekte olan Ford Cargo agir ticari araclari
icin geligtirilen Vites Degistirme Gosterge Fonksiyonunun calisma
metodolojisinin amaclari, kullandigr yéntemler ve degerlendirmeleri
incelenmisgtir.

ANAHTAR KEL IMELER: Vites degistirme gdstergesi, Anlik vites
tespiti,
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GEAR SHIFT INDICATION FOR HEAVY DUTY VEHICLES

ABSTRACT

With the latest technology, in the automotive industry, projects have
been mainly based on the continuous improvement of the quality
along with the reduction in the fuel consumption and the emission
levels. Gear shift indication model is based on this phenomena. The
driver is led to the appropriate gear level to let him/her to operate
on the optimum point in terms of fuel consumption behavior while
enabling more comfortable driving conditions. Along with ascending
usage in the most of the passanger cars, gear shift indication has
become one of the demanded functionalities in heavy duty vehicles.
In this manifesto, the working methodology, aims and the steps of
the gear shift indication model which has been developed for Ford
Cargo heavy duty vehicles are investigated.

KEYWORDS: Gear Shift Indication, Current Gear Detection
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6X6 ASKERI ARACTA HIDROPNOMATIK VE MEKANIK
SUSPANSIYON KARSILASTIRMASI

Hasan Giinal, Eren $enveli

Otokar Otomotiv ve Savunma Sanayi A.S, Sakarya

OZET

Bu calismada 6x6 konfiglirasyonlu bir askeri ara¢ icin tasarlanan
hidropnomatik ve mekanik stispansiyon alternatifleri karsgilastiriimis-
tir. Karsilastirmalar ara¢ seyir dinamigi performansi, off-road per-
formansi ve personel konforu olarak 3 ana baslik altinda yapilmis-
tir. Yapilan calismada mekanik stispansiyonda araca uygun modifi-
kasyonlar yapilmasi durumunda ara¢ seyir dinamiginde gévde ha-
reketlerinin azaltiimasi yonunde katkisinin oldugu ortaya konmus-
tur. Aracin off-road performansinda 6zellikle yiksek profilli engel-
lerden gecis hizlarinin hidropnomatik stispansiyon sisteminde daha
yuksek olabilecedi gorulmustir. Personel konforu acisindan secilen
parkurda mekanik stspansiyon olumlu performans géstermistir.
Sonug olarak araca 6zel tasarlanmis bir mekanik siispansiyon ¢o-
zUmundn hidropnomatik siispansiyon ile benzer performans goste-
rebilecedi ortaya konmustur.

ANAHTAR KEL IMELER: Siispansiyon, Hidropnomatik, Sogurulan
glc
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HYDROPNOMATIC AND MECHANIC SUSPENSION
COMPARISON FOR A 6x6 MILITARY VEHICLE

ABSTRACT

In this study a comparison between hydropnomatic and mechanic
suspension was done for a 6x6 military vehicle. Comparision was
done under 3 main title which are vehicle dynamics, off-road
performance and personel comfort. For vehicle dynamics angle a
positive effect of the mechanic suspension, which was tuned for the
vehicle, was seen on the degradition of body motion. For off-road
performance hydropnomatic suspension supplied higher velocity for
high bump cources. For the referance test course, mechanic
suspension supplied higher personel comfort. As a result, it was
seen that a mechanic suspension alternative which was designed
specially for the vehicle can show the similar performance with
hydropnomatic suspension.

KEYWORDS: Suspension, Hydropnomatic, Absorbed power

103



OTEKON 2012
6. Otomotiv Teknolojileri Kongresi
04 - 05 Haziran 2012, BURSA

OXYGEN SENSOR CALIBRATION ON DIESEL
APPLICATIONS

Ozgiir Tunger, Emre Tekin, Canan Yilmazel, Ozan Nalcioglu

Ford Otomotiv Sanayi, Product Development,
Powertrain Calibration & Controls Department, Gebze, Kocaeli

ABSTRACT

As emission regulations continue to become more stringent for PM,
HC and NOx emissions on diesel engine applications, wide band
oxygen sensors become more popular for aftertreatment and engi-
ne control systems of diesel engines. Oxygen sensor is cost and
packaging efficient for engine control systems when compared to
NOXx sensors. Hence oxygen sensors are available and applicable
since two decades for gasoline engine applications; diesel engines
applications are quite recent. Complexity of the oxygen sensors and
application system overview is defined. Disturbance effects on the
sensor signal output is viewed and necessary calibration steps are
defined during this work. Oxygen sensor calibration and lambda
characterisation is validated on an engine test bench setup.
Document aims to give an idea on oxygen sensor application and
calibration for diesel applications while introducing basic principles
of sensor calibration on engine control units and validating the
calibration on a real engine setup.

KEYWORDS: Oxygen sensor, lambda, calibration, ASIC
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KATLAMA SEKILLERININ SURUCU HAVA YASTIGININ
ACILMA KARAKTERISTIKLERI UZERINE ETKISININ
INCELENMESI

Kamil Ozden’, Mustafa ilhan Gokler', Mustafa Erdener”

"Orta Dogu Teknik Universitesi Makina Miihendisligi Bolimii
ve ODTU-Biltir Merkezi, Ankara
** Ford Otosan Ar-Ge, Arag Garpisma Givenligi, Kocaeli

OZET

Hava yastiklari trafik kazalarindaki 6lum ve yaralanma oranlarinin
azaltmak amaciyla tagitlarda kullanilan en dnemli guvenlik aracla-
rindan birisidir. On hava yastiklar ise 6zellikle en fazla goriilen
kaza modu olan “6nden carpma”larda suriicliyl ve 6n koltukta bu-
lunan yolcuyu korumayi saglamak amaciyla kullaniimaktadir. On
hava yastiklarinin etkili bir koruma saglayabilmesi icin ¢ok kisa bir
sire icinde acilip, korumay! saglayacak bicime ve pozisyona gel-
mesi gerekmektedir. Bu calismada sonlu elemanlar analizi (SEA)
yontemi ile 3 farkll suriici hava yastidi modeli kullanilarak farkli
katlama cesitlerinin hava yastiklarinin acilma karakteristiklerine
(acilma siresi, acilma sekli vb.) olan etkisi incelenmistir.

ANAHTAR KEL IMELER: Tasit guvenligi, 6nden carpisma, 6n hava
yastigdi, siriicii hava yastigi
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INVESTIGATION OF THE EFFECT OF FOLDING TYPES
ON DEPLOYMENT CHARACTERISTICS OF DRIVER
AIRBAG

ABSTRACT

Airbags are one of the most important safety tools to reduce the
fatality and injury rate in traffic accidents. Frontal airbags are used
to protect the driver and passenger during the frontal crash which is
the most commonly seen crash mode. To satisfy an effective
protection, frontal airbag should deploy and come to the required
position and shape in very short time. In this study 3 different driver
airbag models have been developed and by using finite element
analysis (FEA) method the effect of different folding types on airbag
deployment characteristics (deployment time, deployment shape
etc.) are investigated.

KEYWORDS: Vehicle safety, frontal crash, frontal airbag, driver
airbag
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SALINCAK MOTOR BAGLANTI SISTEM TASARIMI

Ozgiir Erkek’, Engin Senol’, Ahmet Turan’, Mithat Kog’, imdat Taymaz"

*Ford Otomotiv Sanayi A.S, Kocaeli
**Miihendislik Fakiiltesi/ Sakarya Universitesi, Sakarya

OZET

Motor baglanti sistemi, ara¢ Gizerinde motorun istenilen pozisyonda
tutulmasini ve motor hareketlerinin belirlenen hareket sinirlari icin-
de kalmasini saglayan sistemdir. Buna ek olarak yoldan gelen yol
yuklerinin  sénimlenmesi, motor kaynakl titresim ve gurdltinin
minimum dizeyde tutulmasi bu sistemden beklenen temel perfor-
mans kriterleridir.

Bildiriye konu olan bu ¢alismada, salincak motor baglanti sisteminin
tasarlanmasi asamasinda sistemin titresim karakteristiginde temel
rol oynayan tasarim kriterlerinden bazilari incelenmistir. Motor ve
sanziman ikilisi tek bir sistem olarak ele alindiginda bu sistemin
serbest uzayda yapacag! hareketler motor takozlarinin tasarlanma-
sinda 6nem teskil eder. Ayrica motor baglanti sisteminin motor-
sanziman ikilisi ve ara¢ govdesiyle olan dinamik uyumlulugu motor
baglanti sisteminin bagh oldudu parcalar ile komple bir sistem ola-
rak calismasina temel hazirlar. Motorun zahiri donme ekseni ile
motor baglanti sisteminin elastik donme eksenleri arasinda ideal
uyum yakalanarak motor baglanti parcalari tGizerine daha az etki
gelmesi saglanabilmektedir. ideal durumda, tiim bu kriterler karsila-
narak basarili bir titresim karakteristigi elde etmek mimkindur. Bu
sayade kullanici tarafindan algilanan arac titresim ve gurilti per-
formansini hissedilir sekilde arttirmak miamkuandur. Calismada bu
kriterler tek tek incelenerek genel bir cerceve olusturulmustur.

ANAHTAR KEL IMELER: Motor baglanti sistemi, modal analiz,
titresim ve gurdltt, ddnme ekseni, elastik eksen
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THE DESIGN OF PENDULUM ENGINE MOUNTING
SYSTEM

ABSTRACT

The main purposes of an engine mounting system is locating the
power plant assembly and controlling movement of power plant. In
addition to this, engine mounting system damps the loads which
basically comes from road inputs and isolates the power plant
inputs for NVH requirements.

In this study, the criteria which has important roles on vibration
characteristic of power plant assembly are discussed. Modal
frequencies & shapes, dynamic compliances and TRA&ERA
compliance are the major parameters which should be taken into
account when engine mount system is designed. Each of them has
special requirements which should be met by engine mount design.
Meeting all these requirements is almost impossible at the same
time in reality. On the other hand, by improving these parameters, a
vehicle which has excellent NVH quality perception can be
produced. These parameters are handled in this study by main
steps while moving from zero point of design to final engine
mounting system design.

KEYWORDS: Engine mounting system, modal analysis, NVH,
torque roll axis, elastic roll axis

108



OTEKON 2012
6. Otomotiv Teknolojileri Kongresi
04 — 05 Haziran 2012, BURSA

CONCEPTUAL DESIGN, ANALYSIS AND PRODUCTION
OF A HYDROGEN FUEL-CELL ELECTRIC VEHICLE FOR
SHELL ECO-MARATHON 2012

Barig Zafer, Ugur Kemiklioglu, Selim Solmaz

Gediz Universitesi, Makine Miihendisligi Bélimii, izmir

ABSTRACT

In this paper we present the design, analysis and production stages
of the Gediz University’s hydrogen powered fuel-cell electric car,
which is named GUVe. The vehicle design was prepared for the
Shell Eco-Marathon 2012 efficiency races, which aims to obtain the
best fuel efficiency under various vehicle design categories. Our
vehicle design was prepared to comply with the prototype electric-
vehicles category with hydrogen fuel cell as the motive power. We
give the details of the development stages of the vehicle and pre-
sent the analysis results utilizing computer aided engineering (CAE)
tools such as SolidWorks, ANSys and AVL.

KEYWORDS: Vehicle Design; CAE; Electric Vehicles; Hydrogen
Fuel Cell; Efficiency.
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LIDAR DATA ANALYSIS FOR ADVANCED DRIVER
ASSISTANCE

ilker Altay", Bilin Aksun Giiveng", Levent Giiveng”

“[stanbul Teknik Universitesi, Makina Fakiiltesi,
Makine Miih. Bél, Istanbul
* Okan Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Makina Miih. Bél, Istanbul

ABSTRACT

Advanced Driver Asistance Systems (ADAS), Adaptive Cruise
Control (ACC), Cooperative Adaptive Cruise Control, Collision
Warning and Avoidance and highly automated driving require
information on the preceding vehicle. While radar is used commonly
for this purpose, future implementations of ADAS are expected to
use Lidar as more data about the surroundings is available in the
Lidar scanned data. This paper therefore concentrates on the
analysis of Lidar data. Data from one driver in the Drive Safe
project experiments is used in the analyses. Driver headway time
characteristics are first investigated. The Lidar data is then used to
detect and track other vehicles. The tracking is done using the Kal-
man filter.

KEYWORDS: Driver Assistance Systems, Driver Characteristics,
Lidar, Kalman Filter
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ILERI SURUCU DESTEK SISTEMLERI ICIN LIDAR
SENSORU VERISi ANALIZI

OZET

Adaptif Seyir Kontrolii (ACC), Kooperatif Adaptif Seyir Kontrolu
(CACC), Carpisma Uyari ve Onleyici Sistemleri ve Otonom Siiriig
gibi ileri Suriicti Destek Sistemleri (ADAS) éndeki aracin bagil ko-
numu ve hizi hakkinda bilgiye ihtiya¢ duyarlar. Bu bilgiyi elde etmek
icin genelde radar kullanilirken, tarama verisi ¢cevre kosullari ile ilgili
daha cok bilgi saglayabildiginden ADAS'nin gelecekteki uygulama-
larinda Lidar kullaniimasi beklenmektedir. Bu sebeple, bu bildiri
Lidar verisi analizi Gzerine yogdunlagsmaktadir. Analizlerde Guvenli
Sirus Projesi deneylerinden alinan bir surtcuntn verileri kullanil-
mustir. ilk olarak bu suriicii icin takip zamani karakteristigi incelen-
mistir. Daha sonra diger araclarin tespiti ve takibi icin Lidar verisi
kullanilmigtir. Arac¢ takibi Kalman Filtresi kullanilarak gerceklestiril-
mistir.

ANAHTAR KEL IMELER: Suriicti Destek Sistemleri, Suriicii Karak-
teristigi, Lidar, Kalman Filtresi
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BINEK VE HAFIF TiCARI ARAC DIREKSIYON VE
DIREKSIYON TEST SISTEMLERINE GENEL BAKIS

Seref Server Ersolmaz’, Mustafa Karamuk', Feyyaz Furkan Sentiirk’,
Muhammet Geggil*, Orhan Atabay**

"Otam A.S. Itii Ayazaga Yerleskesi,
Motorlar Tagitlar Laboratuvari, istanbul
" [stanbul Teknik Universitesi, Makina Fakiiltesi, istanbul

OZET

Direksiyon sistemi otomotivde en dnemli alt sistemlerden biri olarak
karsimiza ¢ikmaktadir. Bunun ana nedenleri olarak direkt olarak
musterinin etkilesimde oldugu bir sistem olmasi, ara¢ Uzerindeki
islevi nedeni ile aktif ve pasif guvenlik unsurlarinin 6nemli bir bile-
seni olmasi ve yapi itibari ile degisik tasarim ve gelistirme alternatif-
lerine acik bir sistem olmasi sayilabilir. Ginimuizde otomotiv sekto-
riniin regulasyonlar, musteri beklentileri ve artan rekabet ortaminda
hizla kat etmekte oldugu gelisim ve degisimlerden direksiyon sis-
temleri de etkilenmektedir. Bu calismada temel olarak direksiyon
sistemlerinin yapisi temel unsurlari ile 6zetlenmis ve sirticilye sag-
ladiklar destek momentinin tipine gore siniflandiriimis ve aciklan-
mislardir. Binek araclardan baslayarak yayginlasan ve diger alter-
natiflerine gére birgcok yonden 6ne cikan elektrik destekli direksiyon
sistemleri alt detaylari ve 6rnek modellerle aciklanmis ve bu sistem-
lerin gelistirilmesi sirasinda uygulanan testlere ve test sistemlerine
deginilmigtir.

ANAHTAR KEL IMELER: Direksiyon Sistemi, Elektrikli Direksiyon
Sistemi, Direksiyon Testleri, Direksiyon Test Sistemleri
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AN OVERVIEW OF STEERING AND STEERING TEST
SYSTEMS OF PASSENGER AND LIGHT COMMERCIAL
VEHICLES

ABSTRACT

Steering systems are one of the most important sub-systems of
today’s vehicles. Importance of a steering system can be given in
several ways: First of all, it directly interacts with the customers. It is
an important component of active and passive safety features due
to its function in a vehicle, and the system is open to new design
and developments. Steering systems are being affected by
changes in regulations, customer expectations and rapidly increas-
ing competitive environment in automotive industry. In this study,
the basic structures of the steering systems are summarized and
they are categorized and represented with the type of steering mo-
ment support. Electric power assisted steering systems, which have
been spreading from passengers cars to the other vehicles seg-
ments, are investigated with its sub-component and model details
with respect to an example model. Steering system development
tests and steering test systems are also investigated and men-
tioned in this study.

KEYWORDS: Steering System, Electric Power Assisted Steering
Systems, Steering Tests, Steering Test Systems
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ISTANBUL’UN TASIT KAYNAKLI EMiSYON
DEGERLERININ HESAPLANMASI VE EMiSYONLARIN
AZALTILMASINA YONELIK COZUM SENARYOLARI

Yasin Karagoz', Emre Orak’, Tarkan Sandalcr’, ézgiJr Cebeci”,
Ali Yilmaz”

*Yildiz Teknik Universitesi, Makine Fakiiltesi,
Makine Miihendisligi B6liimii, Otomotiv AD
“Yildiz Teknik Universitesi, Makine Fakiiltesi,
Makine Miihendisligi Béliimii Ogrencisi
OZET

Bu calismada, cevre ve insan saghgi Gzerinde olumsuz etkileri olan
kirletici emisyonlar icinde buytk bir paya sahip olan karayolu ulasi-
mi kaynakli emisyon degerleri hesaplanarak, elde edilen sonuclar
degerlendirilmistir. Calismada, Avrupa Birligi tarafindan kabul gor-
mis ve laboratuar verilerine dayanarak gelistiriimis COPERT 4
programi kullanilmigtir [1]. Yapilan hesaplamalarda, tasit trafiginin
yogun oldugu Besiktas/Barbaros Bulvari’ndan elde edilen g6zlem-
sel ve olcimsel veriler kullaniimistir. Barbaros Bulvari’'ndan gecen
motorlu tasitlar, degisken trafik kosullari ve farkli saat dilimlerine
gore 3 farkli senaryoda ele alinmistir. Ozellikle trafik yogunlugunun
fazla oldugu saat dilimleri secilerek, kirletici emisyon miktarinin
gosterecegi farklihgin belirlenmesi hedeflenmistir. Hesaplamalar
sonucu elde edilen veriler kendi aralarinda karsilastiriimis ve ayni
zamanda kirletici regilasyonlarinin farkli olmasi durumlari da irde-
lenmistir. Bu sebeple kirletici degerlerinin azaltilmasi i¢in, arac filo-
sunun gincel kirletici regilasyonlarina uygun olarak iyilestiriimesi-
nin en etkili ¢6zim olabilecedi gérilmus, ayrica alternatif ¢cozim
olarak da sehir ici trafiinde seyreden araclarda hibrit ara¢ kullanim
oraninin arttirilmasi 6n gérulmustar.

ANAHTAR KEL IMELER: Copert 4, Tasit kaynakl kirleticiler, Emis-
yon regilasyonlari
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CALCULATION OF VEHICLE EMISSIONS FOR ISTANBUL
AND ALTERNATIVE SOLUTIONS FOR EMISSION
REDUCTION

ABSTRACT

In this study, the negative effects of the road transport emissions,
which has the largest share of the pollutant emissions, on the envi-
ronment and human health, was calculated and the results were
interpreted. For this purpose, a reputable software program and
model, which created by laboratory data and find acceptance in all
Europe, COPERT 4 was used [1]. The Barboros Boulevard, which
has one of the largest vehicle park in Istanbul, was chosen to use
observational and measurable datas. The motor vehicles passing
through Barbaros Boulevard are handled in 3 different scenarios
according to variable traffic conditions and different time zones. It is
pointed to detect differences on pollutant emissions according to
optimum conditions by choosing the time zones which traffic density
is high. Data obtained from the calculations made, showed that the
most important factor changes the pollutant emissions is the differ-
ences in Euro norm standards. For this reason, to reduce the pol-
lutant emissions, improving the Euro norm standards on vehicle
fleet were detected as the most effective solution, also using hybrid
vehicles instead of conventional vehicles was presented as an al-
ternative solution.

KEYWORDS: Copert 4, Vehicle emissions, Emission regulations
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YAKIT KULLANMAKSIZIN iCTEN YANMALI
MOTORLARIN PERFORMANS VE FONKSIYON
TESTLERININ YAPILMASI

Turhan Yamag
Oyak Renault Otomobil Fabrikasi A.S, Bursa

OZET

Hava ve cevre kirliliginin azaltilmasi icin bircok llke caba sarf et-
mekte ve Kyoto Protokoll gibi bu amaca yotnelik ortak kararlara
imza atmaktadir. Otomotiv sektéri fosil yakitlarin tiikentimin etkile-
rinin bilincinde Urtin ve Uretim sireclerinde ¢evreci yeni teknolojiler
kullanmatadir. Bu bildiri icten yanmali bir motorun Uretim sirecin-
deki fonksiyon ve peroformas testlerinin yakit kullanmaksizin yapi-
lamasini saglayan sitemleri ve bunlar ile yapilan ¢calisamalari icer-
mektedir.

ANAHTAR KEL IMELER: Motor, Siireg, Test, Seri Uretim, Perfor-
mans, Soguk Deneme
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PERFORMING PERFOMANS AND FUNCTIONAL TEST OF
INTERNAL COMBASTION ENGINE WITHOUT USING
FUEL

ABSTRACT

Many countries are spending efforts to reduce environmental and
air pollution and signing agreements for this purpose, such as the
Kyoto Protocol. Aware of the effects of fossil fuels in the automotive
industry is using environment-friendly new technologies at products
and production processes. This paper contains information and
experimental studies about performance and functional tests of
internal combustion engine without using fuel at industrial mass
production process.

KEYWORDS: Engine, Process, Test, Mass production, Perform-
ance, Cold test

117



OTEKON 2012
6. Otomotiv Teknolojileri Kongresi
04 - 05 Haziran 2012, BURSA

PROTOTIP PARCA IMALATINDA ARTIMLI SAC
SEKILLENDIRME YONTEMININ KULLANIMINA
YONELIK SONLU ELEMANLAR YONTEMI TABANLI
SiISTEMiIN DOGRULANMASI

Besim Baranoglu*, Omer Music’, Muhammed Emin Tamer*,
Ali Sakin™, Ismail Durgun™

‘Atilim Universitesi, Metal Sekillendirme
Miikemmeliyet Merkezi, Ankara
" Tofas, Bursa

OZET

Prototip imalati, az sayida parcanin mumkin oldugunca dusik ma-
liyetle Gretilmesi gerekliligini ortaya ¢ikarmaktadir. Bu sebeple, bili-
nen seri imalat yontemleri cogunlukla prototip imalati icin ekonomik
olmamaktadir. Artimh sac sekillendirme (ASS) islemleri, kalp kul-
lanmadan veya tek tarafli mastar kullanarak, 6zel bir baski ucuyla
sac plakaya bir veya birka¢ noktadan baski uygulayarak ve zaman
icinde baski noktasinin yeri degistirilerek sekil verilmesi islemidir.
Sekil verme islemi baski ucunun veya uglarinin sac plakaya temas
ettigi bélgede ve bu bdlgenin ¢ok yakininda olugsmakta ve sac pla-
kanin geri kalan tim bélimi elastik olarak sekil degistirmektedir.
islem cok yiiksek kuvvetler ve giic gerektirmemekte ve basit bir
CNC dik isleme tezgahinda gerceklestirilebilmektedir.

Bu calismada ASS yontemi ile imalata yonelik olusturulan sonlu
elemanlar yontemi tabanl bir sayisal simulasyon sistemi gercek bir
parca imalatinda denenerek dogrulanmistir. Simulasyon parametre-
lerinin uygun secilmesi, sonuglarin imal edilen parca ile ¢cok yakin
olarak elde edilmesini saglamistir.

ANAHTAR KEL IMELER: Artimli sac sekillendirme, prototip imalat,
sonlu elemanlar yéntemi
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VALIDATION OF A FINITE ELEMENT BASED SYSTEM
FOR USE IN PROTOTYPE MANUFACTURING OF
PROTOTYPE PARTS

ABSTRACT

Prototype manufacturing necessitates small-batch production of
components at a minimum cost. The relatively high cost of dies
used in mass-production processes renders them inappropriate for
prototype manufacturing. In contrast, incremental sheet forming
(ISF) processes do not require specialised tooling and as such are
more appropriate for prototype manufacturing. Incremental sheet
forming can be defined as progressive indentation of sheet metal
under the action of a forming tool; the tool can be applied at a sin-
gle point or several points on the sheet. The forming zone is local-
ised under the tool, with some elastic deformation outside the form-
ing zone. Since the power and force requirements of the process
are low, a standard CNC milling machine can be used.

In this study, a numerical simulation system for manufacturing using
ISF is validated through experiments. The results show that the
selection of appropriate simulation parameters leads to solutions
which are in close agreement with the experiments.

KEYWORDS: Incremental Sheet Forming, prototype manufactur-
ing, finite element method
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B4+C PARTIKUL TAKVIYELIi ALUMINYUM VE
MAGNEZYUM METAL MATRIiS KOMPOZITIN
OTOMOTIV UYGULAMALARI iCIN GELISTiRILMESI VE
KARAKTERIZASYONU

L. Feray Giileryiiz*, Sertan Ozan*, Deniz Uzunsoy**, Rasim ipek’

*Ege Universitesi, Miihendislik Fak., Makine Miih. Bélimd, Bornova, izmir
“*Yldiz Teknik Universitesi, Mekatronik Mih. Bél., [stanbul

OZET

Son zamanlarda partikil takviyeli metal matris kompozitler
(PTMMK) yuksek mukavemet, diisik yodunluk ve yiksek asinma
direncinden dolayr énemli arastirma konu basliklarindan biri haline
gelmistir. Bu calismada, aluminyum (Al) ve magnezyum (Mg) mat-
ris icerisine agirlikca (ag.) %3, %6, %9 bor-karbir (B,C) ilave edile-
rek partikil takviyeli metal matrisli kompozit (PTMMK) malzemelerin
uretilmesi ve mekanik 6zelliklerinin arastiriimasi amaclanmaktadir.
Kompozit malzemeler toz metaltrjisi (soguk pres + sinter) yontemi
ile Gretilmigtir. Takviye oraninin elde edilen Al ve Mg matrisli
PTMMK’lerin mikroyapisi, yogunluk degisimi ve mekanik 6zellikleri
(sertlik ve basma dayanimlari) tzerine olan etkisi sistemli olarak
incelenmistir. PTMMK’lerin yodunluklari Arsimed prensibine gore
Olcilerek belirlenmistir. Yapisal karakterizasyon taramali elektron
mikroskobu (SEM) ve X isini difraksiyonu (XRD) teknikleri kullanila-
rak gerceklestirilmistir. Uretilen PTMMK’lerin sinterlenmis durumda-
ki yogunlugu her iki matris malzemesi icinde B,C partikil takviyesi
ile azalmistir. Ayrica takviye orani arttikga uUretilen kompozit mal-
zemelerin sertlik degerlerinin de arttigi gézlenmistir. Calisma B4Cp
parcaciklari ile takviye edilmis aliminyum ve magnezyum
MMK’lerin Uretiminde toz metalirjisi yonteminin kullanimi ve bu
malzemelerin otomotiv komponentlerine uygulanabilirligi tGzerine
odaklanmistir.

ANAHTAR KEL IMELER: Metal matrisli kompozitler, mikroyapi,
mekanik 6zellikler
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DEVELOPMENT AND CHARACTERISATON OF B4C
REINFORCED ALUMINUM AND MAGNESIUM METAL
MATRIX COMPOSITES FOR AUTOMOTIVE
APPLICATION

ABSTRACT

Currently, particulate reinforced metal matrix composites
(PRMMC,) and related manufacturing methods are among impor-
tant research topics because of their low density, high specific stiff-
ness and specific strength, and, high wear resistance. The purpose
of the present study was to fabricate magnesium and aluminium
matrix composites reinforced with various fractions of B,C, (3, 6,
and 9 wt. %) and to investigate the mechanical properties of the
produced composites. The composite materials were produced by
powder metallurgy (cold press+ sinter) method. The influence of
particulate ratio on the microstructure, density variation and me-
chanical properties (hardness and compressive strength) of both Al
and Mg MMCs was investigated systematically. The density of
PRMMCs was determined by suing Archimedes principal. The
structural characterisation the composites were performed using
both (scanning electron microscopy) SEM-EDX and X-ray diffrac-
tion (XRD) techniques. The density of PRMMCs decreased with
increasing ratio of B,C particulates for both matrix materials. Fur-
thermore, the hardness values of the composite increased with
increasing percentage of reinforcement. The present work was
concentrated on the feasibility of the fabrication of B,Cp particulate
reinforced aluminium and magnesium MMCs by P/M technique and
the implication of this material in automotive components.

KEYWORDS: Metal matrix composites, microstructure, mechanical
properties
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OTOMOBILLERIN ON VE YAN CAMLARINDA OLUSAN
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YONELIK BiR YAZILIMIN GELISTIiRILMESI
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OZET

Otomobil icinde seyahat eden yolcularin termal konforu, klima mu-
hendisleri icin ana hedeftir. Bununla beraber, 6n ve yan camlardan
gorusun yeterliliginin saglanmasi ise sirus givenliginin en 6nemli
parametrelerinden biridir. Bu makale, 6n ve yan camlarda olusabi-
lecek bugu ve buzlanma mekanizmalarinin farkh kosullarda incele-
me ve bunlarin degerlendiriimesini saglayacak bir ¢6zimi sunacak
yazilim calismasini kapsamaktadir. Calisma hem deneysel hem de
hesaplamalidir. Yapilan yazilim calismasi ile farkli deneysel kosul-
larda yapilacak olcimlerin verilerinin degerlendirmesi ve gelecege
yonelik calismalar icin kestirim yapilabilmesi amaclanmaktadir.
Deneysel calismalar, karanlk bir oda icerisindeki tam olcekli bir
otomobilin 6n ve yan cam yuzeylerindeki sicaklik degisimlerinin
termal kameralar ile izlenmesi ve verilerin kaydedilmesini icermek-
tedir. Farkl konfiglirasyonlarda yapilan dlciim verileri ise gelistirilen
bir yazilim ile hesaplamali olarak degerlendiriimektedir. Devam
etmekte olan projenin su anki asamasinda, verilerin toplanip deger-
lendirilebilecegi ve karsilastirmali analizlerin yapabilecegi ilk safha
neticelendirilmistir.

ANAHTAR KEL IMELER: Buz-bugu ¢ézme, termal kamera, visual
studio, yazilim gelistirme
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SOFTWARE DEVELOPMENT FOR THE NUMERICAL
ANALYSIS OF THE FROST AND MIST PROBLEM OVER
THE WINDSHIELD AND SIDE CAR WINDOWS

ABSTRACT

Thermal comfort of the passengers traveling in a car is the main
objective for air-conditioning engineers. However, to ensure the
visibility through the windshield and side windows is one of the
most important parameters of driving safety. This article covers the
mechanisms of mist and frost that may form over the windshield
and side windows under different conditions and development of a
software to investigate these mechanisms. The investigation is both
experimental and computational. Through the development of the
software, evaluation of the data gathered from the measurements
made under different experimental conditions and an ability to make
predictions for the future studies are aimed. Experimental studies
comprise monitoring the surface temperature changes of the
windshield and side windows of a full-scale car in a dark room with
thermal imaging cameras and recording of the data. The data
gathered from measurements made in different configurations are
investigated through the software developed. At the stage of the
ongoing project, the first phase that assures the acquisition,
evaluation and comparative analysis of the data collected is
completed.

KEYWORDS: Defrosting/demisting, thermal camera, visual studio,
software development
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iKi TEKERLEKLI ELEKTRIKLI ARACIN DENETIiMi

Ayca Gogmen', Kutluk Bilge Arikan™, Biilent irfanoglu™

"Atiim Universitesi, Miihendislik Fakiiltesi,
Otomotiv Miih. Bél, Ankara
* Atilim Universitesi, Miihendislik Fakiltesi,
Mekatronik Miih. Bél, Ankara

OZET

Bu calismada, iki tekerlekli elektrikli robotik ara¢c 2TEA’nin insan
tasiyici halinde kullanilan denetim yapilari sunulmustur. Durum
veya cikti geri besleme yontemi ile sistemin kararli hale getirilmesi
ve pilot isteklerine uygun tepki vermesi saglanmistir. Matematiksel
model Uzerinde tasarlanan denetim sistemi, tek kart bilgisayar tze-
rinde kosturulmus ve fiziksel sistem gercek zamanli olarak basarili
bir bicimde denetlenmistir. 2TEA, Uzerinde pilot oldugu halde c¢izgi
izleme davranigini da gergeklestirmis robotik bir tasittir.

ANAHTAR KEL IMELER: iki tekerlekli robotik elektrikli tagit
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CONTROL OF TWO WHEEL ELECTRIC VEHICLE

ABSTRACT

In this study, control system architecture used in the human
transporter mode of 2 wheel electrical robotic vehicle 2TEA is
presented. System is stabilized and it gives response to the pilot's
commands using either output or state feedback control. Model
based controller runs on a single board computer in real time and
vehicle is controlled successfully. 2TEA can also perfom line
tracking while transporting the driver.

KEYWORDS: 2 wheel electrical robotic vehicle
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SAC METAL SEKILLENDIiRME PROSESLERINDE
KARARLILIK ANALIZLERI

S. Emrah Bayrak, Gékhan Dogan, Tung Yerli

Ford Otomotiv Sanayi,
Takim&Kalip Alan Mid(rliigd, Kocaeli

OZET

Sac metal sekillendirme icin hazirlanan prosesler bir ¢ok proses
degiskeninin optimize edilmesi sonucu basariya ulagsmaktadir. An-
cak bu degiskenler disinda malzeme ve Uretimden kaynaklanan ve
tam olarak kontrol altina alinamayan parametre degisiklikleri karsi-
sinda, hazirlanan prosesin kararli olmasi olduk¢ga 6nem tasimakta-
dir. Bu calisma Autoform SIGMA yazilimi ile prosesin kararlihdini
kontrol ederek gerekli tedbirlerin alinmasini amaclamaktadir. Ozel-
likle geri yaylanma telafisi verilecek bolgelerin tespiti agisindan
¢calisma 6nem tasimaktadir.

ANAHTAR KEL IMELER: Autoform, proses, robustness, sac metal
sekillendirme.

126



OTEKON 2012
6. Otomotiv Teknolojileri Kongresi
04 — 05 Haziran 2012, BURSA

ROBUSTNESS ANALYSIS OF SHEET METAL FORMING
PROCESSES

ABSTRACT

For successful sheet metal forming process, all variables should be
optimized with an intensive work. Consistency of process has the
great importance in case of unmanageable outer conditions such as
material quality and incidents being happened in the workshop.
This study aims to provide necessary precautions against these
unmanageable outer conditions by stabilizing consistency of
process with Autoform SIGMA. Study has a special place in
identifying the areas to apply springback compensation.

KEYWORDS: Autoform, process, robustness, sheet metal forming.
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DUAL FUEL PLC CONTROLLED SINGLE CYLINDER
RESEARCH ENGINE

Ali Fuat Ergeng* Alp Tekin Ergeng**

" Istanbul Tecnical University Control Engineering
" Yildiz Tecnical University Mechanical Enginering

ABSTRACT

The main purpose of this work is to convert the mechanical injection
system of a single cylinder Diesel engine to an electronically con-
trolled dual-fuel system. The new system consist two different injec-
tors. First injector supplies the gasoline; the other one supplies the
Diesel. Gasoline is supplied via a port fuel injection system located
in the intake port of the engine and the diesel injected directly into
the combustion chamber before TDC. All injectors were controlled
by PLC. After R&D period, a single cylinder Lombardini LDA 450
type diesel engine was modified to a high pressured plc controlled
dual-fuel research engine.

KEYWORDS: Diesel engine, dual fuel, injection, advance, plc
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OFFLINE AND HARDWARE IN THE LOOP SIMULATION
MODEL/SYSTEM DEVELOPMENT FOR ELECTRONIC
STABILITY CONTROL OF A FULLY ELECTRIC VEHICLE

Kerim Kahraman’, Mutlu Sentiirk’, Miimin Tolga Emirler”,
Eray Bozkurt', Bilin Aksun Giiveng’, Levent Giiveng’,
Baris Efendioglu™

* Okan Universitesi, Miihendislik ve Mimarlik Fakiiltesi, istanbul
* [stanbul Teknik Universitesi, Makina Fakiiltesi, Istanbul
™" Tofas Ar-Ge, Bursa

ABSTRACT

This paper reports the results of ongoing work on offline and hard-
ware-in-the-loop simulation model/system development for elec-
tronic stability control (ESC) of a fully electric vehicle. Two different
implementation possibilities on a research prototype of a fully elec-
tric light commercial vehicle are considered. The first implementa-
tion uses the production electronic stability control system of the
internal combustion engine powered conventional vehicle. The
drive torque change commands from the production ESC electronic
control unit are read, modified and sent to the electric motor driver
in trying to mimic the conventional vehicle. The differential braking
commands are the same as in the conventional vehicle. In the sec-
ond implementation, a generic electronic stability control system
that calculates and issues its own drive torque change commands
and differential braking commands is considered. These two im-
plementations are presented in the paper along with a presentation
of offline simulations on a validated model and a hardware-in-the-
loop simulation system for use in electronic stability control system
design.

KEYWORDS: Electronic stability control, fully electric vehicle, simu-
lation model
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TAM ELEKTRIKLI BiR ARACIN ELEKTRONIK
KARARLILIK KONTROLU iCIN CEVRIMDISI VE
DONANIM ICEREN SIMULASYON MODELI/SISTEMi
GELISTIRILMESI

OZET

Bu bildiri tam elektrikli bir aracin elektronik kararlilik kontrolti (ESC)
icin cevrimdisi ve donanim iceren similasyon modeli/sistem gel-
istirmesi Uzerine devam etmekte olan bir ¢alismanin sonuclarini
iletmektedir. Tam elektrikli hafif ticari bir arastirma prototip aracinda
iki farkh uygulama yaklasimi g6z 6niine alinmistir..Birinci yaklasim
icten yanmali motorlu konvansiyonel aracta mevcut olan elektronik
kararlilik kontrol sistemini kullanir. ESC kontrolciisiinden gelen
motor torku degisiklik komutlari degerlendirilerek konvansiyonel
aractaki davranigi sergileyecek sekilde uygun elektrik motoru
sirtict komutlari haline cevrilir ve elektrik motoru suriicistne
gonderilir. Bu yaklagsimda ESC'nin tekil frenleme komutlari eskisi
gibi caligir. ikinci yaklagimda kendi tekil frenleme ve siiriicii motoru
glc kesme komutlarini yaratan jenerik bir ESC kontrol algoritmasi
olusturulur. Bildiride bu iki yaklasim tanitiimis ve valide edilmis
¢cevrim disi model similasyon sonuclarina ve bir donanim igeren
simulasyon sisteminin anlatimina yer verilmistir.

ANAHTAR KELIMELER: Elektronik kararlihk kontrolii, tam elektrikli
arac, simulasyon modeli
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FLOKLU YUZEYLERIN OTOMOTIiV ENDUSTRISINDE
KULLANIMI VE SAGLADIGI AVANTAJLAR

Mehmet Kanik, Sibel Sardag, Ozcan Ozdemir

Uludag Universitesi Miihendislik Mimarlik Fakiltesi
Tekstil Mihendisligi Béldmd

OZET

Floklama iglemi yaklasik 3000 yillik gecmise sahip olan bir ylzey
kaplama teknolojisi olup, floklama islemi ile tekstil materyalleri ya-
ninda plastik, kagit, ahsap, cam, metal, vb. yizeylere flok denilen
kisa tekstil lifleri yapistirilarak kadifemsi veya tlysi efektler elde
edilmektedir. Floklama ile elde edilen yuzeyler iyi bir kayma efekti-
ne, iyi Isi ve ses yalitim ozelliklerine ve yilizeyde su tutulmasini
azaltan etkiye sahiptirler. Bu ydnleriyle floklama teknigi normal teks-
til drunlerinin yani sira, teknik tekstil Grinlerinin Gretiminde de 6zel
bir yere sahiptir.

Floklu ylizeyler sahip olduklari estetik gériiniim yaninda sagladiklari
fonksiyonel avantajlar nedeniyle otomotiv endustrisinde genis bir
uygulama alani bulmaktadir. Bu bildiride, genel olarak floklu yuzey-
lerin eldesine deginildikten sonra, otomotiv endistrisindeki baslica
uygulama alanlarina yer verilecek ve 6zellikle koltuk kumasi olarak
kullanimi Uzerinde durularak bu alanda sagladidi avantajlardan
bahsedilecektir.

ANAHTAR KEL IMELER: Otomotiv tekstilleri, Floklama, Otomotiv,
Koltuk kumasl, Floklu kumas
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THE USE OF FLOCKED SURFACES IN AUTOMOTIVE
INDUSTRY AND THEIR ADVENTAGES

ABSTRACT

Flocking is a technological process that has approximately 3000
years of history. This process is applied to surfaces made of textile,
plastic, paper, wood, glass and metal materials by coating the short
flock fibres onto an adhesive layer. Veleour and hairy effects are
obtained by flocking. Flocked surfaces have good sliding and heat
and sound isolation properties and these surfaces hold less water.
Because of these properties, flocking technique has a special place
in the production of technical textile products as well as
conventional textile products.

Flocked surfaces have got a wide range of applications in
automotive industry because of their many benefits in addition to
their aesthetic appearance. In this paper, the methods of obtaining
flocked surfaces have first been explained and then their main
application fields in automotive industry have been mentioned.
Lastly, the use of flocked seat covers and their advantages have
been emphasized.

KEYWORDS: Automotive Textiles, Flocking, Automotive, Seat
fabric, Flocked Fabric
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AUTOMATION OF SLIDING DOOR SYSTEM DESIGN AND
KINEMATIC ANALYSIS WITH PARAMETRIC DESIGN

ibrahim Utanir', Ozgiin Giinay”, Ozgiir Oztiirk*, ismail Lazoglu"

*Tofag R&D Body Design Department, Bursa
**Kog University, Manufacturing and Automation Research Center, Istanbul

ABSTRACT

The design of sliding door system is a trial-error intensive and re-
petitive sub-process in a styling-feasibility study in vehicle design.
Today's global competition, design automation (DA), parametric
design (PD) and knowledge based engineering (KBE) methods
were developed to improve the design quality while reducing the
development time and cost. This paper outlines the development of
the software which manages the sliding door system design using
with Unigraphics PD, KBE and DA tools. The sliding door paramet-
ric design, analysis and archiving application (SDPDA) guides the
design engineer therefore user based errors were eliminated, de-
velopment time was reduced about 95%, process was standardized
consequently the design quality was improved and the development
cost was reduced.

KEYWORDS: Computer aided design, Design automation, Sliding
door, Parametric design, Knowledge based engineering
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COMPARISON OF CONSTITUTIVE HYPER-ELASTIC
MATERIAL MODELS IN FINITE ELEMENT THEORY

Savas Kayaci, Ali Kamil Serbest

Las-Par Rubber Components and Development Ltd. Co. Bursa

ABSTRACT

This study aims to investigate the most widely used hyper-elastic
material models applied in finite element solutions of large deforma-
tion problems. Physical tests were carried out on specimens which
are loaded under compression, simple shear and tension to obtain
the stress-strain data for all loading modes, respectively. For the
same physical tests, finite element models were constructed.
Mooney-Rivlin material model with 2 and 3 constants and Ogden
model with 2 and 3 coefficients, derived from the stress-strain data
under compression, shear and tension. Resulted material models
are implemented in finite element solutions of the physical tests.
The results of finite element solutions were discussed and com-
pared with the real test results. They are also compared to each
other to see which models are more accurate. At the end, a finite
element analysis is performed for a real life example; an Anti-
vibration mount. The results of quasi-static experiment of an anti-
vibration mount and corresponding finite element analysis were
also discussed and compared.

KEYWORDS: Finite element theory, hyper-elastic material models,
mechanical properties of rubber.
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POLIAMID KOMPAUND MALZEMESININ CIFT VIDALI
EKSTRUDERLERDE EKSTRUZYONU PROSESINDE CIKIS
KAFASINDAKI MALZEME AKISININ MODELLENMESI

Kadir Ozdemir*, Cem Kogak*, M. Cemal Gakir*

*U.U. Mihendislik Mimarlik Fakiltesi
Makina Miihendisligi Boliimd, Bursa
** Polimer Teknik Makina Mih. San ve Tic. Ltd. Sti, Bursa

OZET

Bu calismada bir cift vidal eksturder makinesinde Poliamid malze-
mesinin kompaund edilmesinde ekstriizyon islemi sonlu elemanlar
ve sonlu hacimler yontemi kullanilarak modellenmis ve sonuclar
gercek kosullarla karsilastiriimistir. Ayrica birden fazla ¢ikis agzina
sahip olan c¢ikis kafasinda polimer akisinin homojen olup olmadigi
arastirimistir.  Newtonian olmayan polimer akisinin modellen-
mesinde Cross-Law modeli kullaniimistir ve ektriizyon prosesinin
modellenmesinde hem sonlu hacimler yontemini kullanan Fluent
yazilimi hem de sonlu elemanlar yontemi ile ¢c6zim yapan Polyflow
yazilimi kullanilarak ¢ikan sonugclar karsilastiriimistir.

ANAHTAR KEL IMELER: Poliamid kompaund, Sonlu elemanlar,
ekstriizyon, polimer akisi
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MODELING OF POLYMER FLOW IN STRAND DIE
OF TWIN SCREW EXTRUDER IN EXTRUSION PROCESS
OF POLYAMIDE COMPOUND

ABSTRACT

In this work, extrusion process of polyamide compound in twin
screw extruder is modeled by using finite elements and finite vol-
umes and results are compared by the actual conditions. Besides,
the homogeneity of polymer flow in strand die is investigated.
Cross-Law model is used for non-Newtonian polymer flow. Both
Fluent software that uses finite volumes and Polyflow software that
uses finite elements are used for the modeling purposes.

KEYWORDS: Polyamide compound, finite elements, extrusion,
polymer flow
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A NUMERICAL STUDY FOR THE IMPROVEMENT OF
AUTOMOBILE CABIN CONFORT CONDITIONS USING
EXTERNAL COOLING UNITS
OPERATED BY PHOVOLTAIC SOLAR PANELS

Alp Emre Ongiit', M. Halik Aksel', Rasit Turan”, Ali Karakus',

Burcu Erkursun”, Ela Cigek™, Alperen Aksoy™, Olgu Demircioglu™,
Birol Kilkis™

* Middle East Technical University,
Department of Mechanical Engineering, Ankara
** Middle East Technical University, The Center For Solar Energy
Research and Applications (Giinam), Ankara
*“** Tofas Tirk Otomobil Fabrikalari As, Bursa
**** Bagkent University Department of Mechanical Engineering, Ankara

ABSTRACT

In this paper, performance of several external cooling units, which
can be used to maintain acceptable cooling levels in parked
vehicles during hot summer days with solar incidence, are
compared using Computational Fluid Dynamics (CFD). These
external cooling systems involve direct application of (i) the roof
embedded Thermoelectric Cooling (TEC) units, (i) TEC cooling
units and (iii) cooling systems operated by compressors and they
can be operated by using the energy produced by photovoltaic
panels. In this research, first, the challenges for maintaining
acceptable comfort levels in parked vehicles were recognized and
analyzed. These challenges are namely; the need for effective
exhausting heat from the car without opening the windows for
safety reasons, limited cooling surface area and limited photo-
voltaic (PV) area in the car roof, low efficiency of PV and TEC
modules, limited battery capacity, space, thickness and weight
limitation of add-on systems. Solar energy obtained from the roof-
mounted PV are controlled by charge control units and stored in a
separate battery to control the energy flow to the cooling module.
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Five different test cases, (i) when the cabin is in soaking condition,
(i) when TEC modules are operated, (iii) when air blower is
operating in outside mode, (iv) when air blower operating in the
recirculation mode with operational thermoelectric coolers and (v)
when air from TEC cooling module is blown into the cabin from the
ceiling, are analyzed computationally. Preliminary results show that
reasonable comfort conditions can be obtained by simultaneous
use of external cooling units operated by photovoltaic panels and
air blower.

KEYWORDS: Solar cooling, thermoelectric cooling, photovoltaic,
thermal comfort in parked vehicles
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BIR GUNES ARABASININ YORUYEN AKSAM SISTEMININ
GELISTIiRILMESI VE OPTIMIZASYONU

Yusuf Ziya Koksal*, Alptug Or¢un Demir6z*, Onur Serin*,
Orhan Atabay**, Murat Ereke**, Metin Ergeneman**

*TU Ayazaga Kamplsil, Gines Arabasi Laboratuvari [stanbul
*TU Makina Fakiiltesi, Otomotiv Laboratuari istanbul

OZET

Bu calisma istanbul Teknik Universitesi Giines Arabasi Ekibi'nin
ulusal ve uluslararasi giines arabasi yarislari i¢cin hazirlamis oldugu
glnes enerijili tasitin yiriyen aksam sisteminin tasarim, optimizas-
yon ve Uretim sirecini aciklamaktadir. Gunes enerijili araclarin en
onemli 6zellikleri az miktarda ve yenilenebilir enerji tiketerek uzun
mesafeler kat edebilmeleridir. Enerji verimliliginin en yiksek énem
seviyesinde dikkate alindigi bu tasitlarda, binek tasitlarin tasarim
problemlerine gére daha farkli yaklagimlar ve etitler gerekebilmek-
tedir. Govdeyi aerodinamik acidan optimum olarak sekillendirebil-
mek icin glnes arabasinin aski kollari bazi durumlarda tekerlek
merkezine gore oldukc¢a yiksek konumlandiriimaktadir. Bu tip tasit-
lar genellikle Ug¢ tekerlekli ve nispeten yiksek agirlik merkezli olduk-
larindan, bir taraftan temel stabilite hesaplari kritik hale gelmekte,
diger taraftan ise aks geometrisi ile ilgili kinematik sorunlar ve da-
yanim problemleri, tasit tekniginde sikca rastlanan sekilde, cesitli
hedef celiskileri icermektedir.

Catia, Solidworks, MSC/Adams ve MS/Excel gibi ticari yazilimlar bir
arada kullanilarak calismaya temel tasit dinamigi kontrollerinden
baslanmig, aks geometrisi, konstriksiyon, mukavemet, Uretim ve
testlerine uzanan bir ydntem zinciri gelistiriimis, tasit tasarimi, 6zel-
likle de ¢evreci gunes tasiti yuriyen aksami tasarimi ile ilgili bir bilgi
birikimi olusturulmustur.

Kati modelleme ve diger CAD tekniklerinin MSC/Adams ile birlikte
kullaniimasi sonucu secilmis olan aski sistemi tipi icin degisik uygu-
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lamalar modellenip analiz edilmis, gerek stabil suris, gerekse ener;ji
bitcesi bakimindan yuriyen aksama dair optimum geometri elde
edilmeye calisiimistir. Bununla birlikte tasarlanan yapinin ara¢ ize-
rinde tasarlandigi sekilde montaji da gerceklestiriimis ve ara¢ tze-
rinde gercek yol testleri yapiimaya baslanmistir.

ANAHTAR KEL IMELER: Giines arabasi, yirilyen aksam tasarimi
ve optimizasyonu, aski sistemi Uretimi
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DEVELOPMENT AND OPTIMIZATION OF A SOLAR

CAR’S SUSPENSION SYSTEM
ABSTRACT

This study explains the design, optimization and production phases
of the suspension systems which are used on Istanbul Technical
University Solar Car Team’s solar vehicle prepared for native and
world-wide solar car races.

The most significant property of solar vehicles is that they can go
long distances with small amount of renewable energy. During the
design phase of these vehicles energy efficiency is considered of
upmost importance. Additionally different design problems than
normal passenger and commercial vehicles are encountered and
dealt with. In order to give the vehicle an aerodynamically optimal
shape, arms of the suspension system had to be placed well above
the wheel centre. Since those kinds of vehicles are mostly three
wheeled and have high centre of masses, basic stability calcula-
tions become highly important, and kinematic problems of the axle
geometry and resistance problems create target conflicts, as could
often be experienced during vehicle design.

In the study, vehicle (dynamics) fundamental calculations, done by
using of commercial software’s like Catia, Solidworks, MSC/Adams
and MS/Excel, were taken firstly into consideration. A series of
methods was developed to optimize the axle geometry, construc-
tion, endurance, production and test process and basic know-how
is collected for the design of chassis parts of such an environmen-
tally friendly vehicle.

By using of solid modelling and other CAD techniques together with
MSC/Adams software, different suspension system layouts were
modelled and analysed, aiming to obtain the optimum geometry
that provides both driving stability and energy efficiency. On the
other hand, the assembly of suspension was realized on the vehicle
and road and track tests were carried out.

KEYWORDS: Solar car, design and optimization of suspension,
production of suspension system
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KOMPOZIT MALZEME SASILI BIR GUNES ARABASI iCIN
SASI DESTEK ELEMANLARININ OPTIMIZASYONU

Fatih Can*, Mustafa Topgu*, Kutlu Berkay Kavaklioglu*,
Orhan Atabay**, Murat Ereke**, Metin Ergeneman**

*[TU Makina Fak. Motorlar ve Tasitlar Lab. Giines Arabasi Atélyesi, Istanbul
** [TU Makina Fakiiltesi Motorlar ve Tasitlar Laboratuvari, Istanbul

OZET

Bu calisma ITU Giines Arabasi ekibinin kompozit sasili Ariba 5
isimli aracinda 6n aks siUspansiyon sisteminde sispansiyon ele-
manlarinin gévdeye baglandigi yerlerdeki civatalarin sikilmasi es-
nasinda olusan kuvvetlerin aracin karbon fiber kapl kdpukten olu-
san sasisindeki olusturdugu ezilmenin incelenmesi igin yapiimistir.
Gunes enerijisi ile caligsan araclarin en dnemli dzelliklerinden birisi
de aracin daha az enerji harcamasi icin aracin hafif ve dayanikl
malzemelerden yapilmis olmasidir. Bu amagla tasit sasisi karbon
fiber ve kdpukten olusan sandvi¢ bir kompozit malzemeden yapil-
mistir. Ancak bu kompozit malzeme metalik malzemelere goére nis-
peten kucuk kuvvetler altinda deformasyonlara ugramaktadir. Sasi-
nin deformasyonu tasitlarda hicbir surette istenmeyen bir olaydir.
Aracin ve siricindn givenliginin saglanmasi, sispansiyon geo-
metrisinin degismemesi ve dolayisiyla enerji kayiplarinin azaltiimasi
amaclyla s6z konusu malzeme deformasyonu sistematik bir sekilde
ele alinmistir. Sispansiyondaki kollarin gévdeye baglandigi yerler-
deki kulakgiklarin altina metal plakalar konulmus ve bu ¢6zim bilgi-
sayar ortaminda ANSYS ve SOLIDWORKS ticari yazilimlari kullani-
larak analiz edilmistir. Ayrica yapilan modellemeler sayesinde kul-
lanilan plakalarin boyutu ve malzemesi optimize edilmeye caligil-
mig, agirlik ve maliyet azaltilabilmistir. Bu ¢alisma giines arabalari
gibi sasi ve gbvde yapilarinda karbon fiber ve kdpuk gibi kompozit
malzeme kullanan tasitlarin mukavemet analizine yonelik bir 6n
calisma niteligindedir.

ANAHTAR KEL IMELER: Giines Arabasi, Sonlu Elemanlar Yén-
temi, Basma Deneyi
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ABSTRACT

This study was carried out to analyses the connection mechanism
of front axle suspension system of ITU’'s ARIBA 5 solar car to the
chassis in order to prevent the deformation of contact area of chas-
sis arms, the whole chassis is made of composite material and due
to compression of bolts deformation occurs under the connection of
the front axle arms. The most significant property of solar vehicles
is that they make use of solar energy and that they need to be
manufactured from light material so that they consume less energy.
In this context, the chassis is made of sandwich composite material
which consists of carbon fiber coated foam. However, surface of the
composite material deform under pressure force. As a conse-
guence of this deformation, suspension system connections loosen
and geometry of the suspension system changes causing instabil-
ity and the economy of solar vehicle is lost. As a solution to this
problem, metal plates are put under the flanges of connection
points. The effectiveness of this solution is examined with the
commercial software’s ANSYS and SOLIDWORKS. The optimiza-
tion procedure conducted as a part of this study lead to a reduction
in the weight of the plates, preventing an increase in the vehicle
weight. Another benefit of this study is that these optimizations are
preliminary works for the strength of composite materials, consist-
ing of carbon fiber coat foam.

KEYWORDS: Solar Car, Finite Element Method, Compression Test
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EGZOZ SISTEMi SUSTURUCUSU TASARIMINDA
HESAPLAMALI AKISKANLAR DiNAMIiGi
ANALIZLERININ KULLANIMI

Markos Gagan, Yaman Goktas

Otokar Otomotiv ve Savunma Sanayi A.S, Sakarya

OZET

Bu calismanin ana konusunu, taktik tekerlekli bir zirhli tasita ait
egzoz sistemi susturucusunun tasariminda hesaplamali akis analiz-
lerinin kullanimi olusturmaktadir. Egzoz sistemi, susturucuya giris
borusu, susturucu goévdesi ve susturucudan c¢ikis borusu
komponentleri ile beraber hesaplamali olarak modellenmistir. He-
saplamalar strekli rejimde, sikistirilabilir, tirbulansh akis kosullari
ile icra edilmigtir. Calismanin ilk safhasinda, egzoz sistemi icin bir
baglangic konfigiirasyonu analiz edilmistir. ilk konfigiirasyonun,
motor manuelinde belirtilen belli bir degerdeki gaz debisini limit
karsi basing degerinden daha yiksek bir basing disiimu ile gegir-
digi belirlenmistir. ilk konfigiirasyonun isterleri yerine getireme-
mesinden o6turd, ¢alismanin ikinci asamasinda sistem yeniden ta-
sarlanmis ve analiz edilmistir. Ikinci konfigiirasyonun hesaplamali
sonuglarina goére sistemde, motor mauelinde belirtilen karsi basing
degerinden daha disik bir basin¢g disimi goézlenmistir. Boylece
tasarim isterini sagladigi disinilen konfigrasyonun prototipi imal
edilerek, tasita monte edilmigtir. Tasit Ustiinde yapilan deneyler
esnasinda Ol¢ulen karsl basing degeri hesaplamali model ile bulu-
nan karsi basin¢ degerine oldukca yakin ¢ikmistir. Boylece, hem
kurulan ¢6zim modelinin gecerliligi hem de tasarlanan sistemin
tasarim isterini yerine getirdigi gosterilmistir.

ANAHTAR KEL IMELER: Egzoz, susturucu, karsi basing, HAD.
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THE USE OF CFD ANALYSIS IN EXHAUST SYSTEM
MUFFLER DESIGN

ABSTRACT

Designing an exhaust system muffler for a tactical wheeled
armored vehicle by CFD analysis is the main theme of the present
study. Exhaust system was computationally modeled with the
components of inlet pipe, muffler and outlet pipe. Steady-State
computations were caried out for compressible and turbulent flow
conditions. In the first part of the study, an initial configuration for
the exhaust system was analyzed. It was found out that a certain
amount of gas flow rate, which was specified in the engine manuel,
through the first configuration caused higher pressure drop than the
specified backpressure value. In the second part of the study, the
system was re-designed and analyzed, because the first
configuration did not satisfy the requirements. Investigating the
computational results of the second configuration, lower pressure
drop than the specified backpressure value in the engine manuel
was observed through the system. Thus, a prototype of the system
was manufactured and mounted on the vehicle since the system
was considered fulfiling the design requirement. Measured
backpressure value from the experiments on the vehicle was found
in a good agreement with the predicted value from the
computational model. Thus, it was shown that the computational
model is valid and the designed system satisfy the design
requirement.

KEYWORDS: Exhaust, muffler, backpressure, CFD.
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SEKIL VERME GECMISININ TASIT ELEMANLARININ
CARPISMA PERFORMANSINA ETKIiSi

Gokalp Uysal’, Mesut Kaya', Emre Doruk™, Emre Demirci”,
Ali Riza Yildiz"

‘Coskunéz Metal Form, Bursa
“Bursa Teknik Universitesi, Doga Bilimleri Mimarlik ve Miihendislik Fakiiltesi,
Makine Miih. Bél, Bursa

OZET

Carpma simulasyonlari gercek kosullara en yakin elde etmek icin
malzemelerin dinamik 6zellikleri yaninda sekil verme sirasinda olu-
san degisimlerin etkileri de dustnulmelidir. Tagsitlarda ¢ogu yuk
taslyan parcalar sa¢c parca sekil verme islemiyle Uretildiklerinden
Uretim esnasinda parcalarda Uretim kosullarina ve yontemine bagli
olarak kalinlik ve plastik sekil degisiminin Uniform olmayan dagilimi
yaninda sekil vermeden gelen incelme ve katlanmalar meydana
gelebilir. Yapilan calismalarin buytik ¢cogunlugu sekil verme etkileri-
ni dikkate almadan gerceklestiriimektedir. Bu etkileri analizlerde
hesaba katmamak carpma similasyonlarinda hatali sonuclara se-
bep olmaktadir. Bu ¢alismada daha glvenilir ve gercekci carpma
similasyonlari gerceklestirebilmek icin sekil verme etkisinin carpma
performasina etkisi arastiriimis uygulama calismasi olarak tagitlar-
da kullanilan arka darbe emiciler incelenmistir.

ANAHTAR KEL IMELER: Sac¢ metal sekillendirme, sekillendirme
gecmisi, artik sekil verme etkileri, enerji yutucusu
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EFFECT OF FORMING HISTORY ON CRASH
PERFORMANCE OF VEHICLE STRUCTURES

ABSTRACT

In this paper, the effects forming process data on the quasi-static
and dynamic impact responses of energy absorber used in vehicles
is investigated by finite element method. In particular, the effects of
plastic strains, thickness reductions and residual stresses due to
deep drawing process on the energy absorption are examined. The
results show important of the present research.

KEYWORDS: Sheet metal forming, forming history, residual
forming effects, energy absorber
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KURAL TABANLI ABS (ANTI BLOKA] SISTEM)
KONTROLCU UYGULAMASI

Semih Tunaci

[stanbul Teknik Universitesi, Fen Bilimleri Enstitiist,
Makine Miih. Bél, Istanbul

OZET

Bu calisma, kural tabanlh ABS kontrol sistemini, fren hidrolik devresi
ile modellenmeyi amaclamistir. Bu anlamda, CarSim programinin
varsayllan B segmenti 5 kapili ara¢ parametreleri kullanilarak
Simulink’te yol tasiti boyuna dinamik sistemi olusturulmustur. Kural
tabanl kontrolci ve hidrolik eyleyici sistemi CarSim ve Simulink
boyuna tasit dinamikleri icin strtiinme katsayilari farkli egimsiz ve
diz yol ortamlarinda kosturulmustur. Sonu¢ olarak kural tabanh
kontrolci ve hidrolik devrenin modellendigi frenleme sistemi ile
basarili bir sekilde kayma kontroliiniin gerceklestigi gézlemlenmis-
tir.

ANAHTAR KEL IMELER: Kural tabanli ABS, ABS hidrolik devre,
yol tagiti boyuna dinamigi
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RULE-BASED ANTILOCK BRAKING SYSTEM
CONTROLLER APPLICATION

ABSTRACT

The aim of this paper is modeling rule-based ABS controller and
hydraulic actuator. Road vehicle longitudinal dynamics is created in
Simulink by using the parameters of default CarSim B class 5 doors
hatchback vehicle. Subjected controller and actuator run for
longitudinal vehicle dynamics in CarSim and Simulink individually.
The result is considered that rule-based controller and hydraulic
actuator can control longitudinal slip between reference values
successfully.

KEYWORDS: Rule-based ABS, ABS hydraulic circuit, road vehicle
longitudinal dynamics
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KAMYONLARDA OTOMATIK DINGIL INDIRME SiSTEMI
ALGORITMASI VE SIMULATORU GELISTIRILMESI

* kk * kk

Taylan Keles"", Osman Ugur Acar", Aziz Ozan Oztiirk', Zeynel Kog',
Mahmut Durus™Erding Altug™, Levent Giiveng’

"Okan Universitesi Miihendislik-Mimarlik Fakiiltesi, [stanbul
“[stanbul Teknik Universitesi Elektrik-Elektronik Fakiiltesi,
Kontrol ve Otomasyon Miih. Bé, istanbul
““[stanbul Teknik Universitesi Makina Fakiiltesi, Makina Miih. Bél, Istanbul
"“Ford Otosan Ar-Ge Merkezi,
Arag Sasi Siispansiyon Boliimd, Kocaeli

OZET

2014 yilinda kamyonlarda otomatik dingil indirme sistemlerinin bu-
lunmasinin yasal bir zorunluluk haline gelmesi beklenmektedir.
Otomatik dingil indirme sistemlerinin ana amaci kamyonlarda dingil
indirme sistemi kumandasinin kullanicinin insiyatifinden cikartilip
yuk ve hiz durumuna gére guvenlik gerekliliklerinin de dikkate alin-
masiyla otomatik olarak ¢alismasinin saglanmasidir. Bu ¢alismada
mekanik stispansiyonlu kamyonlara yonelik Kitle ve Boyutlar Yo-
netmelidi tarafindan belirlenen kurallari saglayacak bir algoritma ve
algoritmanin denenebilecegi bir similasyon sistemi gelistirilmistir.
Simulasyon sisteminde kamyonun yikleme durumu girilmekte ve
otomatik dingil indirme algoritmasi ¢alisarak hangi dingillerin otoma-
tik olarak indirilecedine karar verilmektedir. Dingillere etki eden
yuklerin belirlenmesinde ortaya ¢ikan statik olarak belirsiz sistemin
analizi literatlrdeki Dogrudan Sertlik (Direct Stiffness) yontemi kul-
lanilarak yapilmistir. Simulatér ve algoritmanin genel yapisi bilgisa-
yar ortaminda simulasyonlar ile tanitiimistir.

ANAHTAR KEL IMELER: Otomatik dingil indirme, Kiitle-Boyutlar
Yonetmeligi, Statik belirsiz sistem
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DEVELOPMENT OF A TRUCK AUTOMATIC AXLE
LIFTING ALGORITHM AND SIMULATOR

ABSTRACT

In 2014, the lift axle dropping system is expected to be a legal
obligation for trucks. The aim of an automatic lift axle auto-drop
system is to drop the appropriate live axle automatically based on
the loading condition, instead of being manually controlled by the
driver. In this paper, an algorithm providing the rules defined in the
mass and dimensions policy and a simulator that can be used to
test this algorithm are developed for a truck with a mechanical
suspension. During the simulations, the condition of the truck’s load
is used as an input and the automatic lift axle system algorithm
decides on the axle(s) that should be dropped. The determination of
the vertical load shared by each axle is a statically indeterminate
problem and the Direct Stiffness Method is used to obtain the
solution in the simulator. Simulations are used to illustrate the use
of the Simulator and the developed algorithm.

KEYWORDS: Automatic Lift Axle, Mass and Dimension Policy,
Static indeterminancy
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OTOMOTIV EGZOZ SUSTURUCULARININ TEK
BOYUTLU TASARIMI VE ANALIZI

Ekrem Huzur, Yasin Karagoz, Erdem Uzunsoy

Yildiz Teknik Universitesi, Makine Fakiiltesi,
Makine Miihendisligi Blimii, Otomotiv AD, Istanbul

OZET

Dunya nifusunun blyik bir bélimin sehirlerde yasadigi ginimiiz-
de, girilti en 6nemli sorunlardandir. Ozellikle sehirlerde sayilari
gittikce artan tasitlar sehir gurdltistinin baslica nedenlerindendir.
Ayrica sehir ici trafiginden dolayr 50km/h gibi dustk hizlarla seyre-
den araclarda, tasitlardan kaynakh gurdltiler icinde egzoz ve motor
glrultileri agir basmaktadir. Sehirlerdeki yasam kalitesini arttirmak
icin egzoz gdrultilerinin susturucular yardimiyla azaltilmasi sarttir.
Bu calismada 6ncelikle susturucularin tasarimina yonelik hesapla-
malar ele alinmistir. Son kisimda ise, bir boyutlu akustik susturucu
tasarimi Uizerine odaklaniimis ve ticari bir yazihm kullanilarak elde
edilen sonuclar irdelenmisgtir.

ANAHTAR KEL IMELER: Susturucular, akustik teoriler, SIDLAB,
geribasing, iletim kaybi
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ONE DIMENSIONAL DESIGN AND ANALYSIS OF
AUTOMOTIVE EXHAUST MUFFLERS

ABSTRACT

A very large portion of the world population lives in cities today.
One of the major problems of cities is urban noise. Particularly, the
main cause of urban noise is the increasing number of vehicles.
Also, exhaust and engine noise predominates at low speed which is
50km/h averagely in city traffic. Reducing exhaust noise by using
muffler is necessary to enhance life quality in cities. In this study,
first, the basic theory of mufflers were briefly mentioned. Then, a
one dimensional acoustic muffler design was made by using a
commercial software.

KEYWORDS: Mufflers, acoustic theories, SIDLAB, backpressure,
transmission loss
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HIBRID ELEKTRIKLI ARAC SISTEMLERI VE ENER]Ji
YONETIMI

imdat Taymaz’, Firat Elhiiseyni*

"Sakarya Universitesi, Miihendislik Fakiiltesi,
Makine Miih. Bél, Sakarya
* Ford Otomotiv San. A.S, Kocaeli

OZET

Bu calismada, otomotiv sektdriinde, hibrid elektrikli araclarin konu-
mu incelenmistir. Hibrit elektrikli ara¢ sistemleri incelenerek, farkl
hibrid yapilarinin avantajlari ile dezavantajlari irdelenmistir. Ayrica,
hibrid elektrikli ara¢ enerji yonetimi sistemleri ile bu sistemlerin ¢a-
lisma prensipleri analiz edilmistir.

ANAHTAR KEL IMELER: hibrid, enerji yonetimi, hibrid elektrikli
arac
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HYBRID ELECTRIC VEHICLE SYSTEMS AND ENERGY
MANAGEMENT

ABSTRACT

In this paper, the status of the hybrid electric vehicles in the
automotive sector is studied. Hybrid electrical vehicle systems are
also studied for the advantages and the disadvantages of the
different system architectures. Also, hybrid electric vehicle energy
management systems and the ideas behind these systems are
analyzed.

KEYWORDS: Hybrid, energy management, hybrid electric vehicle
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DONANIMLI DONGUDE SIMULASYON iLE BiR
ELEKTRONIK DIREKSIYON SiSTEMININ OPTIMAL
KONTROL PERFORMANSININ DEGERLENDiIRiLMESi

M. Selcuk Arslan’, Naoto Fukushima®, Ichiro Hagiwara™

*Yildiz Teknik Universitesi, Makine Fakiiltesi,
Mekatronik Miih, [stanbul
" Tokyo Institute of Technology,
Mechanical Sciences and Engineering, Tokyo

OZET

Super hafif bir aracin enerji optimal kontrol metodunu kullanarak
aktif direksiyon kontroli icin elektronik direksiyon kontrol yaklasimi
Onerilmistir. Lastik yitim gicli ve sapma momenti ile gercek sapma
hizi ile hedef sapma hizi arasindaki farkin carpimi olan sanal gig
minimize edilecek performans olcitleri olarak belirlenmistir. Bir
elektronik direksiyon test sistemi izerinde dénglide donanim simu-
lasyon teknigi ile elektronik direksiyon kontrol test edilmistir. Yiksek
hizda ani serit degistirme, yan riizgar kararlihgi ve virajda frenleme
durumlar icin 6rnek calhgmalar yapilmistir. Buna ek olarak, karsi-
lastirmali bir calisma olabilmesi i¢in tasarlanan bir dogrusal olma-
yan model 6ngorilu kontrol de bu 6rnek calismalara uygulanmistir.
Donanimli déngude simulasyon sonugclari her iki kontrol yaklasimi
da aracin kararliligini korumada etkili oldugunu géstermistir. Bunun-
la beraber, hizli cevap verebilme performansi bakimindan enerji
optimal kontrol yaklagimi daha iyi sonug vermistir.

ANAHTAR KEL IMELER: Elektronik direksiyon, donanmli déngiide
simulasyon, optimal kontrol, tasit kontrolu
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HARDWARE-IN-THE-LOOP SIMULATION EVALUATION
OF AN SBW SYSTEM WITH APPLICATION OF ENERGY
OPTIMAL CONTROL

ABSTRACT

A Steer-By-Wire (SBW) control scheme is proposed for active
steering control of a super lightweight vehicle by using the energy
optimal control method. Tire dissipation power and virtual power,
which is the product of yaw moment and the deviation of actual yaw
rate from the target yaw rate, were determined as performance
measures to be minimized. The designed SBW control was tested
by means of a Hardware-In-the-Loop (HIL) simulation technique on
an SBW test rig. The case studies performed were high-speed
rapid lane change, crosswind, and braking-in-a-turn. In addition, the
case studies were also carried out for a nonlinear model predictive
control design in order to enable comparisons to be made. HIL
simulation results showed that both control schemes were able to
maintain vehicle's stability. However, the energy optimal control
approach exhibited Dbetter performance with regard to
responsiveness of the vehicle.

KEYWORDS: Steer-by-wire, hardware-in-the-loop, optimal control,
vehicle handling, chassis control
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TRAKTOR KABINININ GURULTU/TITRESIM TEST VE
ANALIZ KORELASYONU, SONUCLARIN DOGRULANMASI

Sibel Velioglu’, Bugra Balaban*, Anil Yildiz*, Aydin Giiltekin*,
Mert Doganli**, F. Okan Tandogan**

“Tiirk Traktor Ar-Ge Miidtirligi Dogrulama, Ankara
**Novosim Miihendislik, Istanbul

OZET

Gunumuzde traktor kullanicilar daha konforlu traktorleri kullanmayi
tercih etmektedir. Bu dogrultuda guriltd ve titresim acgisindan iyiles-
tirilmis traktorler pazarda 6n plana ¢ikmaktadir. Bu calisma ile Turk
Traktor tarafindan gelistirilen yeni kabinli traktorlerde test ve
numerik analiz yontemleri kullanilarak kabin akustik 6zelliklerinin
iyilestirilmesi calismalarina baslanmistir. Calisma dustk frekansli
bélgeyi kapsamakta olup, sonlu elemanlar modelinin hazirlanmasi
ile baslamistir. Sonlu elemanlar modeli (SEM) ile test verileri ara-
sinda korelasyon kurularak, kabin sonlu elemanlar modeli glincel-
lenmistir ve dustk frekansli (20-200 Hz) giriltd problemlerine yo-
nelik test ve analiz sonugclari kiyaslanmig, test sonuglarindan elde
edilen subjektif ve objektif dederlerle uyumlulugu kiyaslanmistir. Bu
sekilde, karmasik yapilar icin lokal model korelasyonu tzerine kuru-
lu metodlar gelistiriimeye calisiimaktadir.

ANAHTAR KEL IMELER: Gdriiltii, titresim, sonlu elemanlar, kore-
lasyon, traktor
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CORRELATION BETWEEN NOISE/VIBRATION TEST
AND ANALYSIS, VERIFICATION OF RESULTS

ABSTRACT

Tractor users prefer to use more comfortable tractors at recent
years. Thus tractors optimized for noise and vibration aspects have
a better acceptance by the market. This study comprises the
correlation and verification of low frequency acoustic performance
of a tractor cabin developed by Turk Traktor. In order to correlate
the model, finite element analysis and tests were performed
simultaneously to update the model in accordance. Only low
frequency range have been covered. After the completion of finite
element model, data from tests were used to update the model and
acoustic responses for low frequency range (20-200 Hz) were
recovered. Finally, results from analysis were compared against the
subjective and objective levels. With the help of this work, a
methodology for correlating complex models with local information
may be developed.

KEYWORDS: Noise, vibration, finite elements, correlation, tractor
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BiR DIiZEL MOTORUN EGZOZ ATIK ISI GERI
KAZANIMINDA FAZ DEGiSiM MALZEMESI’NIN ETKiSi

Numan Yiiksel’, Atakan Avci™

‘Bursa Teknik Universitesi, Doga Bilimleri Mimarlik Miihendislik Fakiiltesi,
Mekatronik Mih. Bél, Bursa
**Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Makine Miih. Bol, Bursa

OZET

Bu calismada, bir dizel motorundaki atik 1sI geri kazanimi arastiril-
mis ve bu sisteme integre edilmis 1sI degistirici ve 1sI depolama
tanki farkli faz degisim malzemeleri acisindan ele alinmistir. Bu
birlesik dizel motor sisteminde atik 1si, I1sI degistirici vasitasiyla 1si
depolama tankinda silindirik kapstiller icinde faz degisim malzeme-
sinde (FDM) depolanmaktadir. Farkl faz degisim malzemeleri kul-
lanarak bu sistemin yiikleme sireleri teorik olarak tespit edilmistir.
Bunun icin farkh motor calisma sartlarinda (%25, %50, %75 ve
%2100) FDM vyaklasimini ele alan model kullanilarak hesaplamalar
gerceklestirilmistir. Isi degistiricili ve FDM’li motorun performansi,
yikleme orani, geri kazanilan i1si miktari ve isil verimlilik gibi para-
metreler acgisindan farkli calisma yukleri altinda analiz edilmistir.
Birlesik sistemde atik enerji 1sisinin depolanmasiyla %10-21.69
araliginda enerji kazaniimistir. Birlesik sistemde FDM olarak parafin
yerine myristic asit kullanilmasiyla % 4.144-6.456 araliginda isil
veriminin arttigi bulunmustur. Buna karsilik acetamide kullanildigin-
da % 6.844- 9.880 araliginda azaldigi gortlmistir. Bilesik sistemde
farkli faz degisim malzemeleri ile enerji depolamada yikleme sire-
sinin dnemli oldugu ve bu sirenin, FDM'nin degistiriimesiyle azalti-
labilecedi sonucuna variimistir.

ANAHTAR KEL IMELER: Dizel motor, egzoz atik 1sisi, faz degisim
malzemesi
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EFFECT OF PHASE CHANGE MATERIAL ON EXHAUST
WASTE HEAT RECOVERY FROM DIESEL ENGINE

ABSTRACT

In this study, the waste heat recovery from a diesel engine was
investigated and the heat storage tank and heat exchanger inte-
grated into this system was discussed in terms of different phase
change materials. The waste heat from the combined diesel engine
system was stored in the phase change material (PCM)
encapsulated in the cylindrical capsules into the heat storage tank
by means of heat exchanger. The charging times of this system
were theoretically determined for the different phase change mate-
rials. The calculations using the PCM approach model were per-
formed for the different engine operating conditions (25%, 50%,
75% and 100%). The performance of the engine of the PCM and
heat exchanger was analyzed with respect to the parameters, such
as the amount of heat recovered, charging rate, and thermal effi-
ciency, under different operating loads. The energy in the range of
10-21.69% is gained by storing of the waste heat in the combined
system. It is found that, by using myristic acid instead of paraffin as
PCM into a unified system, the thermal efficiency can be increased
in the range of 4.144-6.456%. However, it is observed that by using
acetamide, it decreases in the range of 6.844-9.880%. It is con-
cluded that the charging time is important in the energy storage
system with different phase change materials and this time can be
reduced by changing the PCM.

KEYWORDS: Diesel engine, exhaust waste heat, phase change
material
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6x2 KAMYON ARKA DINGIiL GRUBUNUNUN FREN
PERFORMANSINA ETKIiSi VE DAHA iYi FREN
PERFORMANSI iCIN ONERILER

Alpay Lok*, Tuncay Avung**

* Frenteknik Otomotiv San ve Tic. Ltd. Sti, Istanbul
** Knorr-Bremse Ticari Arag Fren Sis. Ltd. Sti, istanbul

OZET

Taglitlarin karayollarinda emniyetli olarak strilmesinde en énemli
pay tasitlarda kullanilan fren sistemlerinin tasit dinamigine uygun
olarak tasarlanmasindadir. Karayolu tasimaciliginda cok 6nemli
yere sahip kamyonlarda kullanilan arka dingil grubu (tandem aks)
slispansiyonlari, tasit fren performansini etkilemektedir.

Bu calismada kamyonlarda kullanilan arka dingil grubu siispansi-
yonlari, bu sidspansiyonlarin dinamik davraniglari ve frenlemeye
etkileri ele alinarak daha iyi fren etkinliginin elde edilebilmesi icin
Oneriler ortaya konulmustur. Calismanin son boéliminde ise 6rnek
bir tagita uygulanan 6S-5M EBS (ABS) fren sistemi sonrasi yapilan
hesaplarda elde edilmis sonuclar ve degerlendirmeler ele alinmistir.
Bununla birlikte G¢linct dingilin ABS sistemi ile aktif olarak kontrol
edildigi 6rnek bir uygulamaya ait fren devre semasi da verilmistir.

ANAHTAR KEL IMELER: Tandem aks siispansiyonlari, dinamik
dingil yikleri, fren hesaplari, 6x2 kamyon ABS fren sistemi
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EFFECTS OF TANDEM AXLES TO BRAKE
PERFORMANCE OF 6x2 TRUCKS AND
RECOMMENDATIONS FOR BETTER BRAKE
PERFORMANCE

ABSTRACT

Braking system is the most important safety factor for road vehicles
and must be designed in accordance with the vehicle dynamics.
Tandem axle constructions used in trucks that are very important
for road transportation, affect vehicle’s braking performance. In this
study, tandem axle constructions, their dynamics and affects to
braking performance are considered and some recommendations
are made for better braking performance. At the closing part of this
study, the calculation results and evaluations of a vehicle has an
6S-5M EBS(ABS) brake system has been given. Additionnaly, an
active ABS control on 3'rd axle application brake diagram has been
given.

KEYWORDS: Tandem axle suspensions, dynamic axle loads,
brake calculations, 6x2 truck ABS braking system applications
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ORTAK RAYLI YAKIT ENJEKSIYON SISTEMININ BiRiM
POMPA ILE BESLENMESI

Onur Mehmet Tansug, Erol Kahraman, Ernur Kazanci

Delphi Ar-Ge Merkezi Delphi Otomotiv Sistemleri
San. ve Tic. A.S, izmir

OZET

Bu calismada, gectigimiz on yilda 6zellikle dizel binek araclarda
standart hale gelen ortak rayl yakit enjeksiyon sistemlerinin bes-
lenmesinde, hali hazirda yaygin olarak kullanilan yakit yaglamali
yiksek basing pompasi yerine, yaglamasi motor yagiyla yapilan
birim pompa kullaniimasi incelenmistir. icten yanmali motorlarda
eskiden beri bilinen ve kullanilan birim pompa teknolojisinin ortak
rayli yakit enjeksiyon sistemlerinde kullaniimasinin saglayacagi
avantajlar, getirecegi teknik zorluklar belirtiimis ve Delphi AR-GE
Merkezi tarafindan gelistirilen bir birim pompa ile ilgili genel bilgi
verilmistir.

ANAHTAR KEL IMELER: Birim pompa, dizel, ortak rayli yakit en-
jeksiyon sistemi
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FEEDING COMMON RAIL FUEL INJECTION SYSTEM
WITH UNIT PUMP

ABSTRACT

In this paper, feeding of diesel common rail fuel injection systems
with a unit pump which is lubricated by engine oil is studied. Com-
mon rail fuel injection systems on internal combustion engines have
become standard, especially for the passenger cars, for the last ten
years and they are being fed by fuel lubricated high pressure
pumps. Advantages and technological challenges of using unit
pump technology, which has been known and used for many years,
have been discussed. General information is supplied related to a
unit pump for common rail systems developed by Delphi Automo-
tive.

KEYWORDS: Unit pump, diesel, common rail fuel injection system
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TECHNOLOGY MANAGEMENT IN HYBRID ELECTRIC
VEHICLE: MILNER CVT APPROACHES TO
TRANSMISSION

Erkan Caner Ozkat', Shahid Khan", Ali Siirmen*

‘Bursa Teknik Universitesi, Doga Bilimleri Mimarlik ve Miihendislik,
Makine Miih. Bél, Bursa
* Jaguar Land Rover Inc., United Kingdom

ABSTRACT

Innovation is defined as usage of new technological and market
knowledge to suggest a new product or service which meets cus-
tomers’ expectations. The new technological or market knowledge
offers new products or services can strengthen any of the chain
activities.

Hybrid Electric Vehicles (HEV) have the potential to reduce air pol-
lution and improve fuel economy without sacrificing from the pre-
sent conveniences of long range and available infrastructure that
conventional vehicles offer. Hybrid vehicles are generally classified
as series or parallel hybrids. A series hybrid vehicle is basically an
electric vehicle with an on-board source of power for charging the
batteries. In a parallel hybrid vehicle, the engine and the electric
motor can be used to drive the vehicle simultaneously. Hybrid Elec-
tric Vehicle “Toyota Prius” which employs planetary gears in its
transmission system is considered to be the most efficient power-
train technology. Milner CVT can give an additional degree of free-
dom to the Prius Powertrain. ADVISOR simulation tool was used to
carry out the simulation as it is flexible modelling tool that can
quickly assess the performance and fuel economy of conventional,
electric, hybrid, and fuel cell vehicles.

KEYWORDS: Hybrid Electric Vehicle, Technology Management,
Milner CVT, Advisor v3.2
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OZET

Bulusculuk musterilerin beklentilerini karsilayan yeni bir triin veya
hizmet 6nermek icin yeni teknolojileri ve pazarin isteklerini kullanimi
olarak tanimlanir. Yeni teknolojik gelismeler veya pazar bilgisinin
kullanimi, yeni triin veya hizmet zinciri faaliyetlerinin herhangi biri-
sini giclendirebilir.

Hibrid Elektrikli Araclar (HEV) geneleksel araclarin sagladigi uzun
menzil ve mevcut altyapi imkanlarindan édin vermeden hava kirlili-
gini azaltmak ve yakit ekonomisini gelistirmek icin bir potansiyele
sahiptir. Hibrid araclar genellikle seri ya da paralel hibrid olarak
siniflandinlir. Seri hibrid araclari gu¢ kaynagir on-board olan bir
elektirikli ara¢ olarak dusunebiliriz. Paralel hibrid aracta ise motor
ve elektrik motoru eszamanli olarak araca tahrik iletir. Hibrid Elekt-
rikli Arac olan “Toyota Prius” verimli bir gli¢ aktarim teknoloji olarak
kabul edilen planet digli sistemini aktarim organinda kullanir. Milner
CVT glc aktarim teknolgjisini aktarma organlarinda kullanilabilir.
ADVISOR simulasyon programi, konvansiyonel, elektrikli, hibrid ve
yakit hicreli araclarin performans ve yakit ekonomisi degerlendirme
imkani sunan bu yazilim basit bir model olusturularak kullaniimistir.
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YOL YUKLERINE TABi OTOMOTIV
KOMPONENTLERINDE YUKSEK CEVRIMLi YORULMA
HESABI

Omer Kaya, Serhat Erpolat

Ford Otosan As, Motor ve Gii¢ Aktarma Organlari
Miihendisligi, Gebze / Kocaeli

OZET

Bu calismada otomotiv parcalarinin yol yikleri (RLD - Road Load
Data) altinda yorulmasi incelenecektir. Yol kaynakli yukler
deterministik olmayan, diizensiz surekli degdisken (transient) yukler-
dir. Dolayisiyla, malzemenin yiklere cevabi da ayni sekilde dizen-
siz surekli degisken olacaktir. Bununla birlikte olusacak geril-
me/gerinim seviyeleri malzemenin dinamik karakteristigine bagli
olarak ¢cok buyuk degiskenlikler gdsterebilir. Bu ¢alismada yol yik-
lerinin yarattigl toplam hasarin nasil hesaplanacag anlatiimaktadir.
Bu amacla streye bagimli modal analiz, Rainflow sayimi, Neuber
ve P-M teoremi gibi bircok hesap aracindan bahsedilecektir. Meto-
doloji bircok motor aplikasyonunda basari ile uygulanarak hem test
maliyetlerinin azaltiimasi hem de givenilirligin (reliability) arttiriima-
sI acisindan son derece yararli bir tasarim araci olmustur.

ANAHTAR KEL IMELER: Yol Verisi, Yiksek Cevrimli Yorulma,
Modal Analiz, P-M Metodu, Birikimli Hasar
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FATIGUE ASSESSMENT OF AUTOMOTIVE
COMPONENTS SUBJECTED TO ROAD LOAD DATA

ABSTRACT

In this study, methods to perform fatigue assessment of automotive
components subject to road loads is to be presented. Road load
data (RLD) is a random, transient loading. Therefore, system’s
response to such loading is expected to be transient as well.
Dynamic response of the system may result in stresses much
higher or lower than expected from a static loading. This
complicates the problem even further. This work presents the
methodology used in FO to assess cumulative damage
accumulation due to road loads. It will incorporate several different
steps, such as transient modal analysis, Rainflow Cycle Counting,
Neuber and P-M Rules.

KEYWORDS: Road Load Data, High Cycle Fatigue, Modal
Response, Palmgren Miner’s Rule, Cumulative Damage
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OTOMOTIV SAC SEKILLENDIRME KALIPLARINDA
KULLANILAN MALZEMELERIN TRiBOLOJiK
OZELLIKLERININ INCELENMESI

imren Oztiirk Yilmaz

Beygelik-Gestamp A.S. Ar-Ge Merkezi, Bursa

OZET

Bu calismada, otomotiv sektoriindeki sac sekillendirme kaliplarinda
surtinme plakasi olarak kullanilan grafiti SAE430B mangan bronzu
(asinan malzeme) ve bu malzeme ile birlikte calisan Fe esasli asin-
diran malzemelerin (DIN 1.2379 soguk is takim celigi, DIN GG25
lamel grafitli dokme demir ve DIN GGG70 kuresel grafitli dokme
demir) tribolojik 6zellikleri ayri ayri incelenmistir. Asinan ve asindi-
ran malzemelerin kimyasal bilesimleri, icyapilari ve mekanik ézellik-
leri incelenmistir. Pin-on disk asinma deneylerinde, malzemelerdeki
asinma miktarlari sabit kayma hizinda (60 mm/s) ve sabit yuk altin-
da (15 N) farkh kayma mesafelerine (5000, 10000 ve 15000 metre)
bagh olarak agirhik kaybr metodu kullanilarak dlgulmastir. Asinma
deneyleri sirasinda asinma ¢iftleri arasindaki surtiinme katsayilari
tespit edilmistir. Ayrica kayma mesafesine bagli olarak malzemele-
rin ylizey goruntuleri de elde edilmistir.

Sirtinme plakalari ile birlikte calstiklarinda; DIN GGG70 kiresel
grafiti dokme demir en fazla asindiran, DIN GG25 lamel grafitli
dokme demir en az asindiran malzeme olarak tespit edilmistir.

ANAHTAR KEL IMELER: Triboloji, SAE430B, siirtiinme plakalari,
otomotiv sac sekillendirme kaliplari.
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INVESTIGATION OF THE TRIBOLOGICAL PROPERTIES
OF MATERIALS USED IN AUTOMOTIVE SHEET
FORMING DIES

ABSTRACT

In this study, the tribological properties of SAE430B manganese
bronze with graphite (the worn material), used as a friction plate in
metal sheet forming dies in automotive industry, and Fe based
abrasive materials (DIN 1.2379 cold work tool steel, DIN GG25
lamellee graphite cast iron and DIN GGG70 spheriodal graphite
cast iron) which work with the friction plate were investigated
separately. The chemical composition, the microstructures and the
mechanical properties of the worn and the abrasive materials were
examined. Pin-on disc wear tests were performed under the
constant load (15 N) and sliding velocity (60 mm/s). The wear
amounts of the materials (both the worn and the abrasive) were
measured by the loss of weight method depending on the various
sliding distances (5000, 10000 and 15000 meters). During the wear
tests, the friction coefficients between the wear pairs were
determined. Besides, the worn surface images of materials were
also obtained depending on the sliding distances.

While working together with the friction plates; spheroidal graphite
cast iron DIN GGG70 was found the most abrasive material, DIN
GG25 lamellar graphite cast iron had been determined the least
abrasive material as experimentally.

KEYWORDS: Tribology, SAE430B, friction plates, automotive
sheet metal forming dies.
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LOJISTIK FAALIYETLERDE ARAC ROTALAMA VE
YUKLEME OPTIMIZASYONU

ilker Kiigiikoglu, Nursel Oztiirk

Uludag Universitesi, Miihendislik — Mimarlik Fakiiltesi,
Endistri Mdih. Bél, Bursa

OZET

Gunumuz kiresel piyasalarinda artan rekabet ve musteri beklentile-
ri, otomotiv sektori Uretim faaliyetlerini nihai musteri odakli tedarik
zinciri yapisina entegre olmaya zorlamaktadir. Tedarik zinciri pro-
seslerinden birisi olan lojistik faaliyetler, bu sistem icerisinde biyik
bir 6neme sahiptir. Bu calismada tasima maliyetlerinin disurilmesi
ve bir seferde daha cok Urinid tasimak amaciyla 2 - boyutlu
konteyner ylkleme problemi ve ara¢ rotalama problemi, zaman
penceresi ve geri toplama kisitlariyla birlikte incelenmistir. Proble-
min ¢6zUmuU icin Tavlama Benzetimi (TB) ve Tabu Arama (TA)
meta — sezgisel algoritmalarindan olusan bir hibrit meta-sezgisel
metot gelistiriimis ve gelistirilen bu metot literatirde yer alan érnek
veri setlerinin, ele alinan probleme goére gelistiriimesi ile test edil-
mistir. Test sonuclari, gelistirilen yontemin lojistik faaliyetlerde arag
rotalama ve ylkleme problemlerinde basariyla kullanilabilecegini
gostermektedir.

ANAHTAR KEL IMELER: Arag rotalama, ara¢ yikleme optimizas-
yonu
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VEHICLE ROUTING AND LOADING OPTIMIZATION IN
LOGISTICS ACTIVITIES

ABSTRACT

In today’s global markets, production activities in the automotive
sector are forced to be integrated according to ultimate customer
oriented supply chain framework. Logistics activities which are one
of the supply chain processes have a great importance in this sys-
tem. In this paper, 2-D Container Loading Problem (2DVRP) and
Vehicle Routing Problem (VRP) with time windows and backhauls
constrains are investigated for the purpose of reducing transporta-
tion costs and delivering more products in a route. A Hybrid Meta-
Heuristic Algorithm (HMA) combining by Simulated Annealing (SA)
and Tabu Search (TS) meta-heuristic algorithm is proposed to solve
defined problem and this algorithm is tested with the based on lit-
erature benchmark problem sets which are modified according to
problem characteristics. Computational results show that proposed
algorithm can be applied successfully for vehicle routing and load-
ing problems in logistics activities.

KEYWORDS: Vehicle routing, vehicle loading optimization
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SELULOZ ESASLI LIFLERIN OTOMOTIV DOSEMELIK
KUMASLARINDA KULLANIMLARININ ARASTIRILMASI

Reyhan Ozcan, Diren Mecit
Martur AS, Bursa

OZET

Otomobil koltuk désemelikleri teknik tekstiller icerisinde dnemli bir
yer kaplamaktadir. Koltuk doésemeliklerinin hem estetik hem de
fonksiyonel acidan farkh beklentileri karsilamasi gerekmektedir.
Bunlarin yaninda ¢evreye duyarli yaklasim ile tretilmesi konusunda
getirilen zorunluluklar doga dostu malzeme kullanimini zorunlu hale
getirmektedir. Bu calismada uretiminde kullanilan ¢bzgeni organik
olup geri kazanilabilen rejenere seliiloz esasli Tencel ipliklerinin,
PES iplik ile belirli oranda karigsimindan otomotiv désemelik kumas-
lari Uretilmistir. Tencel iplik kullaniminin kumasin fiziksel 6zellikleri-
ne etkisi incelenmistir.

ANAHTAR KEL IMELER: Rejenere seliiloz esasl lifler, otomotiv,
dosemelik kumas, fiziksel dzelikler
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INVESTIGATION OF APPLICATION POSSIBILITIES OF
CELLULOSE BASED FIBERS IN AUTOMOTIVE
UPHOLSTERY FABRICS

ABSTRACT

Automobile seat covers are one of the most important product
groups in technical textiles. Seat covers must meet the aesthetic
and functional requirements. Additionally, new environmental
limitations force to use of eco-friendly materials in automotive
products. Tencel fibers used in this study are an eco friendly
material thanks to their production and biodegradable
characteristics. Therefore, in this study automotive upholstery
fabrics were produced with certain ratio of Tencel yarn and with
a certain ratio of PES yarn. The effect of Tencel yarn usage on
physical properties of fabric was investigated.

KEYWORDS: Regenereated cellulose based fibers, automotive,
upholstery fabric, physical properties
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ORME SASILI OTOBUSUN SUSPANSIiYON GEOMETRISI
VE KOMPONENTLERININ HiDROLIK YOL SIMULATORU
UZERINDE YORULMA ETKIiSi INCELENEREK OPTIMIZE

EDILMESI

Hiiseyin Bayram, izzet Cokal, Erdal Usta

Otokar Otomotiv ve Savunma Sanayi A.S, Sakarya

OZET

Otomotiv sektoriinde karsilasilan en énemli dayaniklilik sorunlarin-
dan birisi sasi/gévde komponentlerinin yorulma etkisine maruz kala-
rak kinlmalaridir. Bu nedenle araclar ekonomik émurlerini tamam-
lamadan performans kaybiyla ve kronik arizalarla kargilasmaya
baslamaktadirlar. Bu arizalar arastirma ve gelistirme faaliyetleri
sirasinda dikkate alinip gerekli diizenlemeler yapilabilir. Bu bildiride
Otokar bunyesinde gelistirilen aracin émrind simule eden testler
vasitasiyla ideal sasi/gdvde konfigiirasyonuna ulasma sireci anla-
tiimistir. Testler hidrolik yol simulatérii 4 Poster sisteminde kritik
noktalara ivme/gerilme 6lcumleri Gizerine odaklanilarak gerceklesti-
rilmistir. Yapilan iyilestirme ¢alismalarinin aracin yorulma direncine
olumlu katki sagladigi gértulmastar.

ANAHTAR KEL IMELER: 4 Poster, dayaniklilik testi, strain gauge,
tam kopri, yik hicresi
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ABSTRACT

One of the most important problems encountered in the automotive
industry are breaks on chassis / body components with the effect of
fatigue. Therefore, vehicles are started to encounter performance
losses and chronic failures before completing their economic lives.
These failures can be taken into account for making necessary
arrangements during the research and development activities. At
this article, the process of reaching ideal life of the vehicle chassis /
body configuration is described with help of tests which simulate
developed vehicle’s life within Otokar. Tests are performed at 4
Poster hydraulic road simulator system to focus over acceleration /
stress measurements. It was been observed that the improvement
initiatives provided positive contribution to fatigue resistance of the
vehicle.

KEYWORDS: 4 Poster, durability test, strain gauge, full bridge,
load cell
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INTEGRATED MACHINE-SCHEDULING AND
INVENTORY PLANNING OF DOOR MANUFACTURING
OPERATIONS

Hiiseyin Kuturas’, Nurcan Bozkaya™, Mehmet R. Taner”, Osman Alp”

"Oyak Renault Car Manufacturer Company Bursa, Bursa
“Bilkent University,
Industrial Engineering Department, Ankara

ABSTRACT

A car generally passes through press, body-shell, painting and as-
sembly stages during its manufacturing process. In this study, plan-
ning operations of the body-shell department is investigated. Due to
the increased competition, company aims to continuously advance
and improve its processes. As a result of this, when integrating new
models to the existing production lines in all its facilities, company
wishes to apply the Integrated Manufacturing System intended to
achieve high production flexibility. In line with the “Integrated Manu-
facturing System” approach, company will install four flexible door
manufacturing lines in the body-shell department. With this, com-
pany will be able to integrate the new models to these flexible pro-
duction lines.

In this study, two different mathematical model and heuristics ap-
proaches are designed of a planning and scheduling problem for
the production of front/back and left/right doors in the body-shell
department with the objective of minimizing the total costs. One of
these approaches is based on rolling horizon and the other one is
algorithm which is based on mathematical model. These ap-
proaches are implemented with Gurobi optimization software and
Java programming language and applied within a decision support
system that supports daily planning activities.

KEYWORDS: Decision Support System, Integrated Manufacturing
System, production planning and scheduling, production.
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OZET

Bir otomobil, Uretimi sirasinda 6zetle pres, kaporta, boya ve montaj
asamalarindan gecmektedir. Bu calisma kapsaminda, 6zel sekt6-
rin 6énde gelen otomotiv firmalarindan birinin Uretim sireclerinden
kaporta atolyesi incelenmistir. Artan rekabet kosullarinda, firma
sireclerini surekli olarak gelistirmek ve iyilestirmek istemektedir.
Bunun sonucunda firma, bitin fabrikalarinda yeni modelleri Gretim
hattina dahil ederken, tretimde yiksek esneklik saglayan “Butiinle-
sik Uretim Sistemi’ni kullanmak istemektedir.

Bu yaklasimdan yola cikarak firma, kaporta atdlyesinde doért tane
esnek kapi uretim hatti kuracaktir. Bu ¢ercevede, firma ileride ure-
tim hattina dahil edilecek olan modellerin kapilarinin dretimini de bu
atolyedeki kapi Uretim hatlarina kolayca entegre edebilecektir.

Bu calisma kapsaminda, kaporta atdlyesinde araclarin 6n/arka ve
sol/sag kapi Uretim hicrelerinde, tiketim postasinin cekme hizi ve
stok alani kisitlarini dikkate alan ve toplam maliyetleri en aza indir-
gemeyi hedefleyen iki farkl matematiksel model ve sezgisel yakla-
simlar tasarlanmistir. Sezgisel yaklasimlardan biri yuvarlanan plan-
lama ufku digeri ise matematiksel model tabanh algoritmadir. Gelis-
tirdigimiz bu yaklasimlar bilgisayar ortaminda Gurobi optimizasyon
yazilimi ve Java programlama dili kullanilarak ¢6zim utretmek tze-
re islenmis, gunlik kullanima elverigli sekilde bir karar destek sis-
temi cercevesinde uygulanmistir.

ANAHTAR KEL IMELER: Karar Destek Sistemi, Biitiinlesik Uretim
Sistemi, Uretim planlama ve cizelgeleme, Uretim.
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KAMYON TASARIMINDA ALTIN ORAN UYGULAMASI
VE AERODINAMIK ANALIZi

Mehmet Bahattin Akgiil’, Seda Kirmacr’, N. Sinan Koksal',
Melih Arabaci”, Goksan Akpinar™

*Celal Bayar Universitesi, Miihendislik Fakiiltesi,
Makine Miih. Bél, Manisa
** Stiperpar Otomotiv A.S,, izmir
*** Celal Bayar Universitesi, Akhisar MYO Otomotiv Béliimii, Manisa

OZET

Aracglarda sdruklenme katsayisinin azaltiimasi yakittan tasarruf
edilmesini saglar. Kamyonun geometrik sekli, suriklenme kuvveti
ve akim cizgileri acisindan énemlidir. Aracin yakittan tasarrufunu
saglamak icin belirli bir hacimsel boyutta ideal sekli aramak amaciy-
la altin orani farkli sekillerde uygulanmistir.

Bu calismada altin orandan yararlanilarak tasarlanan kamyon kafa-
larinin incelenmesi ve aerodinamik analizleri yapilmistir. Altin oran
uygulanan kamyon tasariminin suriklenme kuvveti ve siriuklenme
katsayisina etkisi aragtirimistir. incelenen kamyon modelleri
Unigraphics kati modelleme programi ile hazirlanip, Ansys
Workbench, Ansys ICEM CFD ve Ansys CFX Programlari kullanila-
rak analiz edilmistir. Analiz sonucunda suriklenme kuvveti, akim
cizgileri elde edilerek farkli hizlarda siriklenme katsayisi (Cd) he-
saplanmistir. Bu sekilde altin oranin uygulandigi kamyon modelleri-
nin sdriklenme katsayilari karsilastirilmis ve en uygun tasarima
ulasiimaya cahsiimistir.

ANAHTAR KEL IMELER: Siruklenme katsayisi, kamyon, aerodi-
namik, altin oran
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AERODYNAMIC DESIGN AND ANALYSIS OF TRUCK
WITH GOLDEN RATIO

ABSTRACT

In this work, the aerodynamic analysis will be conducted various
designing trucks. The effect of the force outside the truck body
design, the effect of the drift coefficient and the flow lines of the
truck be investigated. Reduced drag forces result in lower fuel costs
which is a technologically important topic. The geometrical shape of
the truck is very important for efficient streamlining and reduced
drag. For a given volumetric inner space, the goal would then be to
search for optimum shapes. The trucks are drawn first using
UNUGRAPHICS program. The drawings are inserted into ANSYS
ICEM-CFD program for meshing. Drag forces and drag coefficients
corresponding to the various designs are determined using CFX
program for various velocities. Substantial reduction in drag
coefficients is possible for selecting geometries which yield
smoother streamlining. Comparing the differences between living
things based on the most appropriate body design of the truck
models, the drift coefficients be pursued. Designed models will be
performed by the method of prototyping. And compared to
experimental data and computer analysis.

KEYWORDS: Drag coefficient, truck, aerodynamics, golden ratio
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ARACLARIN SASi BAGLANTILARINDA SIKMA TORK
DEGERLERININ VE ALT-UST SINIRLARININ
BELIRLENMESI

Tuncay Yarkin’, Kadri Turgut Giirsel”, ibrahim Korkmaz'

“Tofas Tiirk Otomobil Fabrikasi A.S, Bursa
" Ege Universitesi, Miihendislik Fakiiltesi, Makina Miih. B6l, [zmir

OZET

Bu arastirmanin amaci, arac¢ sasi komponentlerinde baglanti nokta-
larini olusturan civata ve somunlarin, mekanik montaj sirecinde
sikilmasi gereken tork degerlerinin ve bu degerlere tolerans teskil
eden alt ve Ust limitlerinin hesaplanmasinda uygulanacak yontemin
teorik olarak belirlenmesi ve deneysel bakimdan da dogrulanmasi-
dir.

Bu calismada; baglanti elemanlarina gelen kuvvetler, bu kuvvetlerin
etkileri ve hesaplamalarda dikkate alinacak kritik baglanti bélgeleri
g6zden gegcirilerek bir hesap yéntemi olusturulmus ve Excel forma-
tinda genellestirilerek her baglantiya uygulanabilir hale getirilmigtir.
Bu hesap yontemi kullanilarak bir aracta drnek sasi baglanti nokta-
larindaki tork degerleri ve limitleri hesaplanmis, ortaya ¢ikan sonug-
lar uzun yol testine goénderilen bir ara¢ Gizerinde incelenmistir. Elde
edilen sonuclar dogrultusunda ara¢ Uzerinde iyilestirmeler yapilarak
tim baglantilar sorunsuz hale getirilmistir.

ANAHTAR KEL IMELER: Tork degerleri, ara¢ sasi baglantilari, yol
testi, alt ve st sikma tork limitleri
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DETERMINING THE TORQUE VALUES AND THEIR
LOWER - HIGHER LIMITS ON TIGHTENING OF VEHICLE
CHASSIS COMPONENTS

ABSTRACT

The aim of this research is to determine and to verify theoretically
and experimentally a calculation method for bringing up the torque
values and their lower & higher limits as well as forming the toler-
ances, those to be applied on chassis component joints during me-
chanical assembly process.

In this study, a calculation method is generated and simply pre-
sented in an Excel format for all joint types by scrutinizing the
forces acting on the joints, effects of these forces and the critical
joint segments to be considered on calculations. Making use of this
calculation method, the torque values and limits of several example
joints of a vehicle are calculated and the results are examined on a
vehicle applied to the long way road test. Considering the results
obtained, all improvements have been performed to eliminate the
possibility of arising problems on the vehicle.

KEYWORDS: Torque values, vehicle chassis joints, road test,
lower and higher tightening torque limits
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ULUSAL OTOMOTIV TEKNOLOJILERI
STRATEJiK ARASTIRMA PLANI(

Ali G. Goktan, Volkan Bayraktar

OTAM A.S, ITU Ayazaga Kampiisi,
Otomotiv Laboratuvarlar, Maslak istanbul

OZET

Ulusal Ar-Ge ve inovasyon yeteneginin gelistiriimesi icin gerekli
teknoloji stratejilerinin ve yol haritasinin belirlenmesi, Otomotiv tek-
nolojileri politikalarinin ve ortak Ar-Ge ishirligi alanlarinin tespiti,
Ulusal, bélgesel ve Uluslararasi alanda Ar-Ge projelerinin gelistiril-
mesi ve bu alanda faaliyet gosteren akademik, bilimsel ve sanayi
kurum ve organizasyonlari ile koordinasyonun saglanmasi amaciyla
kurulmus bulunan Otomotiv Teknoloji Platformu (OTEP) tarafindan
uc yillik bir ¢calisma sureci sonunda belirlenen Ulusal Otomotiv Tek-
nolojileri Stratejik Arastirma Plani ana hatlariyla tanitiimistir.

ANAHTAR KEL IMELER: Otomotiv, Teknoloji, Strateji, Arastirma
Plani
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NATIONAL AUTOMOTIVE TECHNOLOGIES STRATEGIC
RESEARCH PLANNING

ABSTRACT

Determined after a 3 years study by the Automotive Technology
Platform (OTEP); which is founded by the purposes of to define
necessary roadmaps and technology strategies for development of
National R&D and Innovation capabilities, to detect common R&D
collaboration areas and automotive technology politics, to develop
R&D projects on National, local and International bases and to co-
ordinate academic, scientific and industrial organizations which are
operating in these areas ;guidelines of National Automotive Tech-
nologies Strategic Research Planning is described.

KEYWORDS: Automotive, Technology, Strategy, Research plan
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ENDUSTRIYEL TiP ELEKTRO-HIDROLIK VAKUMLU
SUPURUCUNUN IMALATI
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Bigkes™, Ertugrul Bagesme

Fkkkk

*Orta Dogu Teknik Universitesi,
Makina Mdhendisligi Boliimi, Ankara
** Atim Universitesi, Uretim Miihendisligi Bélimii, Ankara
*** Orta Dogu Teknik Universitesi,
Makina Mdhendisligi Boliimi, Ankara
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OZET

Bu bildiride, endustriyel tip elektro-hidrolik vakumlu bir stipuriicinin
hidrolik yurime sistemi ve imalati sunulmaktadir. Bu proje, T.C.
Bilim, Sanayi ve Teknoloji Bakanligi ve Miusan A.S. (Makina Uretim
Sanayi ve Ticaret A.S.) tarafindan desteklenmektedir. Amag, elekt-
rikle caligsan, saglikh (sifir emisyon ve guriltlistiz) ve ¢evre dostu bir
aracin Uretilmesidir.

Tum alt sistemler, merkezi bir elektrik motoru tarafindan tahrik edi-
len hidrolik sisteme ait hidrolik motorlar yardimiyla calismaktadir.
Temizlik sistemi, mekanik ve vakumlu temizleme sistemlerini icer-
mektedir. Copler, fircalar ve bir elevator sisteminin yardimiyla top-
lanip ¢6p haznesine bosaltilirken, tozlar aracin tzerindeki iki fan
yardimi ile emilmektedir.

ANAHTAR KEL IMELER: Cadde siipuriiciisti, vakumlu siipiriicd,
elektro-hidrolik, hidrolik, imalat
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DESIGN AND MANUFACTURING OF THE INDUSTRIAL
TYPE ELECTRO-HYDRAULIC VACUUM SWEEPER

ABSTRACT

In this paper, hydraulic traction system and manufacturing of an
industrial type electro-hydraulic vacuum sweeper is presented. This
project is supported by the Ministry of Science, Industry and
Technology. The purpose is, manufacturing of an eco-friendly
vehicle using electric power with zero emission and low noise level.

All sub-systems run with the hydraulic motors driven by a central
electric motor powered hydraulic pump. Batteries are used to
provide the energy source. Cleaning system includes both
mechanical and vacuum cleaning. Trashes are charged by using
brooms and elevator system and discharged into the trash
container. Dust is vacuumed by the two fans.

KEYWORDS: Street sweeper, electro-hydraulic, hydraulic,
manufacturing, experiment
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YUKSEK CESITLILIKTEKI MOTOR BIRLESTIRME
SURECINDE KITTING ILE PARCA YONETIMI VE
BESLEMESI

Turhan Yamag
Oyak Renault Otomobil Fabrikasi A.S, Bursa

OZET

Otomotiv sektdriinde musteri beklentilerini karsilamak lzere her
gecen gin daha fazla secenekte Uriinler sunulmaktadir. Otomobil-
lerdeki gorsel ve teknik seceneklerin artigi Gretim sireclerindeki hat
kenari parga yonetim sistemlerinin gelistiriimesini de gerekli kilmak-
tadir. Oyak Renault A.S.'de bulunan motor birlestirme hattinda
benzinli ve dizel olmak Uzere, 8 valf, 16 valf, 1,4 It, 1,5It, 1,6lt,
Euro4 ve Euro5 gibi kendi aralarinda farkliliklar iceren yaklasik 100
farkli motor tipi Uretilmektedir.

Bu bildiri motor Uretim sirecinde hat kenarina parca besleme yone-
timi amaci ile kullanilan ¢ézim ydntemlerini ve bunlar ile ilgili calis-
malari icermektedir. Hat yapisina uygun olarak, ihtiyaca cevap ve-
rebilecek farkli kitting modelleri Gizerine ¢éztmler gelistiriimis ve bu
modellerin fayda-maliyet analizleri c¢ikartilmistir. Gerceklestirilen
calismalar sonucu bant kenari parca yonetimi icin genis alanda
otomatik sepetler ile birlikte uygulanan kitting modeli secilmis ve
uygulamaya gecilmistir.

ANAHTAR KEL IMELER: Motor, Siirec, Kitting, Parca besleme
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THE MANAGEMENT AND SUPPLY OF PARTS BY
KITTING IN HIGH VARIATY ENGINE ASSEMBLY
PROCESS

ABSTRACT

Automotive industry offers a growing number of product variations
with different options to meet the customer expectations. The in-
creasing number of parts demands due to visual and technical op-
tions on the products, force the manufacturing processes to de-
velop along with the management of the parts at line side. 100 dif-
ferent engine types; gasoline, diesel, 8 valve, 16 valve, 1.4 It, 1.5 It,
1.6 It and with different technical features such as Euro4 and Euro5
are being produced in the engine assembly line of Oyak-Renault
Automobile Industries.

In this study, the solution methods and the relative studies about
the management of parts delivery to the line side are discussed.
Different models of kitting applications coherent with the existing
production process are examined and cost-effective analyses of
these models are performed. As a result of the studies, the applica-
tion of “kitting in one big area in combination of automatic moving
kits” was found to be the most effective model and carried into prac-
tice at the engine assembly line.

KEYWORDS: Renault, Engine, Process, Kitting, Part supply
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ELEKTRIKLI TASIT ARACLARINDA KULLANILAN
LITYUM-IiYON BATARYALARIN MODELLENMESI VE
BENZETIiMi

Ali Abdullah Sayin’, ibrahim Yiiksel”

"Oyak-Renault Otomobil Fabrikalari A.S, Bursa
" Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Makine Miih. Bél, Bursa

OZET

Bu calismada li-iyon bataryanin modellenmesi ve benzetimi yapila-
rak, batarya yonetim sistemi ve batarya hicreleri arasindaki sarj
durumu dengeleme denetimi stratejilerinin ortaya konmasi hedef-
lenmistir. Modelleme calismasinda 6zellikle pasif dengeleme (ze-
rinde durulmus olup modelde yer alan dinamik parametre degerleri
icin deneylerden elde edilen veri tablolar kullaniimistir. Benzetim-
lerde kullaniimak Gzere farkli sirriis ve sarj rejimleri iceren 5 adet
surds profili tanimlanmistir. Batarya yonetim sistemi hakkinda kisa
bilgi verildikten sonra batarya denetim stratejilerinin belirlenmesi ve
batarya dinamik davranisinin kestiriimesi icin gerekli matematiksel
model tasarlanmistir. Tasarlanan modelin MATLAB/Simulink orta-
minda benzetimi yapilmis ve elde edilen ¢iktilardan batarya hicre-
lerinin dengelenmesi ile ilgili stratejiler gelistirilmistir. Geligtirilen
stratejiler sayesinde hicreler arasi sarj seviyesi farkliliklarinin orta-
lama % 2,5 oraninda iyilestirilebilecedi ortaya konmustur.

ANAHTAR KEL IMELER: Li-iyon batarya modellemesi, batarya
yonetim sistemi, pasif dengeleme, sirus profili.
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MODELING AND SIMULATION OF LITHIUM-ION
BATTERY USED IN ELECTRIC VEHICLES’

ABSTRACT

The objective of this study is to develop the battery management
system control strategies, particularly cell balancing, by setting up a
li-ion battery model and realizing simulations on the model. Deter-
mination of the dynamic parameters has been adjusted by using
lookup tables which were depending on test results. 5 different mis-
sion profiles are defined in order to run the simulations. A mathe-
matical model of the battery has been obtained to predict dynamic
behavior of battery and to define the control strategies of battery
management system. Cell balancing strategies have been identified
based on the simulation results gathered from this MATLAB/ Simu-
link battery model. An average enhancement of 2,5% in the cell
unbalance has been achieved with the implementation of devel-
oped strategies.

KEYWORDS: Modeling of lithium-ion battery, battery management
system, passive balancing of battery, drive profile
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BiR EGZ0OZ SUSTURUCUSUNUN iLETIM KAYBININ
MATEMATIKSEL MODEL YARDIMIYLA ELDE EDILMESI

Arda Kahraman®, Sengiil Ari**, Zeynep Parlar**

* Oyak Renault Otomobil Fabrikalari A.S. Bursa, Bursa
** [stanbul Teknik Universitesi, Makina Fakiiltesi, [stanbul

OZET

Motor guriltisini azaltmak kadar gazin egzozdan cikana kadar
olusturdugu gurultinin azaltilmasi da buyuk bir 6nem teskil etmek-
tedir. GUnimizde bunun icin 6zellikle disik frekans boélgesinde
daha iyi s6nim kabiliyeti olan perforeli reaktif susturucular kullanil-
maktadir. Susturucunun tasit icinde kapladigi hacim ve yarattigi
maliyet g6z 6nline alinirsa geri basinctan kayip yasanmadan daha
kicik ve kompakt tasarimlarin gelistirimesi hedeflenmektedir. Bu-
nun icin 6nerilecek yeni tasarimlarin hem akustik yénden hem de
geri basing yoninden incelenmesi gerekmektedir. Bu ¢alisma kap-
saminda, susturucularin genel akustik karakteristiginin c¢ikartiima-
sinda kullanilan iletim kaybi verileri MATLAB’de hazirlanan bir ma-
tematiksel kod yardimiyla olusturulmus ve bu veriler deneysel veri-
lerle karsilastiriimistir. Bu model yardimi ile imalat 6ncesinde gelis-
tirilecek yeni tasarimlarin akustik davranisi hakkinda fikir edinilecek
ve hem zamandan hem de maliyetten kazanilmis olacaktir.

ANAHTAR KEL IMELER: Reaktif sustucu, iletim kaybi, matematik-
sel model
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MATHEMATICAL MODELLING OF TRANSMISSION LOSS
OF AN EXHAUST MUFFLER

ABSTRACT

It is equally important to decrease the noise of the exhaust gas
passing through the exhaust pipe as well as decreasing total engine
noise. Nowadays, the perforated reactive mufflers which have an
effective damping capability are specifically used for this purpose.
Smaller and more compact designs are favorable for decreasing
production costs. For this purpose, new developed models must be
analyzed in respect of acoustical behaviour and back pressure. In
this research, the transmission loss which is used as a reference
value for determining the acoustic characteristic of a muffler was
attained via a mathematical code which was written on MATLAB
and these data were compared with the experimental
measurements. With this mathematical model, the information
about acoustic characteristics of new designs can be obtained
before manufacturing and both loss of time and cost will be
decreased.

KEYWORDS: Reactive muffler, transmission loss, mathematical
model
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BIR TASITIN LASTIK ZEMIN iLiSKiSi VE YALPA
HAREKETI

Vedat Karadag’, Metin Callr’

*stanbul Teknik Universitesi, Fen Bilimleri Enstitiisi,
Makine Dinamigi, Titresim ve Akustigi Prog, Istanbul

OZET

Lastik tekerlekli bir tasitin gerek dogrusal bir yoriingede seyreder-
ken, gerekse cesitli manevralar sirasinda bir takim kuvvetlerin etki-
sinde arzulanan hareketine ilave bazi hareketler de yapar. Bu ilave
hareketler genel olarak tasitin lastikleriyle zemin arasindaki iligkiden
ve gbvdenin sasiye esnek bir sekilde yataklanmis olmasindan kay-
naklanir. Bu calisma esas olarak iki izli, lastik tekerlekli bir tasitin
donis hareketi esnasinda dinamik davranisini incelemeyi amacla-
maktadir. Bununla birlikte lastik — zemin iligkisi, kayma (slip), yan-
lamasina hareket, tek izli bir tagitin donlis hareketinin incelenmesi
de konunun iyi anlasiimasi icin calisma kapsamina dahil edilmistir.

ANAHTAR KEL IMELER: Yalpa merkezi, lastik zemin iligkisi
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TYRE-GROUND COUPLED AND TWO TRACKED,
PNEUMATICAL TYRED VEHICLES DYNAMIC MOTION
ANALYSIS WHEN TURNING

ABSTRACT

Tyres of a vehicle also make some movements added to their
willing movement while they are moving on a linear orbit or making
some manoeuvre under some forces. These additional movements
generally caused by the relation between vehicle tyres and ground
and flexible assembly of the body to chassis. This study basically is
to observe a two tracked, pneumatic tyred vehicles dynamic
behaviour when turning. In addition to this tyre-ground relation, slip,
lateral movement and turning movement of a one tracked vehicle
are included in this study.

KEYWORDS: Rolling center, the relation between vehicle tyres and
ground
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EXAMINATION OF FUEL ECONOMY AND NOx«
EMISSIONS OF A HYBRID CITY BUS UNDER REAL
WORLD URBAN DRIVING CONDITIONS

Hiilya Semercioglu’, Seref Soylu™

*Sakarya University, Vocational School of Sakarya, Sakarya
**Sakarya University, Department of Environmental Engineering, Sakarya

ABSTRACT

Because of its regenerative braking system, a hybrid city bus is
highly beneficial in terms of fuel consumption and emissions. The
benefits are especially pronounced under urban driving conditions
where stop-and-go operations are frequent. In this work, operating
characteristics of the hybrid city bus, its engine, and its exhaust
after-treatment systems were examined under real world urban
driving conditions at three different bus routes in the city of Sa-
karya. The magnitudes of the hybrid system benefits were quanti-
fied, also. The routes have different characteristics in terms of av-
erage speed ranged between 17 and 30 km/h, number of stop-and-
go operations ranged between 2 and 4 per km travel, and the alti-
tudes ranged from 33 to 188 m. It was observed that fuel saving
benefits of the hybrid system strongly depends on the characteris-
tics of the routes. The benefits increased with the average bus
speed, the number of stop-and-go operations and decreasing alti-
tudes from beginning to the end of the routes. The NO, emissions
on the other hand had a different trend because of the SCR system
which has a light-off temperature of 250 °C. For the routes where
average exhaust gas temperature was higher than the light of tem-
perature, the NO, emissions were reduced effectively below 3.0
g/km. For the other operating conditions where the temperatures
were lower, the NO, emissions were observed to be as high as 9.3
g/km.

KEYWORDS: Hybrid city bus, energy recovery, regenerative brak-
ing, real world emission, urban driving.
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KOOPERATIF ARAC TASARIM VE KONTROL ESASLARI
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Kerim Kahraman™, Levent Giiveng?, Bilin Aksun Giiveng*,
Umit Ozgiiners, Erding Altug”, Baris Efendioglu
*Yeni Yiizyil University,

Department of Electrical Engineering, Istanbul
** [stanbul Technical University,

Department of Mechanical Engineering, Istanbul
# Istanbul Okan University, Mekar Labs and
The Department of Mechanical Engineering Istanbul
*** [stanbul Arel University,

Department of Electrical Engineering Istanbul
§ The Ohio State University,

Department of Electrical and Computer Engineering Usa
Tofag-Fiat A.S, Research and Development Center, Bursa

OZET

Otomotiv endistrisi karayolu tagimacihiginin trafik sikisikligi, kaza-
lar, zararli gaz emisyonlari ve yakit tiketimi gibi olumsuz etkilerinin
Ustesinden gelebilmek icin hizla degismekte olan bir alandir. Bu
neden ile ginimizde otomotiv firmalari akilli, giivenli ve enerji ta-
sarrufu olan araclarin gelistiriimesi yoniinde bir strateji izlemektedir-
ler. Bu ise araclarda kullanilan siriicti destek unitelerinin sayisinin
gun gectikce artmasina, elektrik makineleri ve harici bircok cihazin
araclara entegrasyonuna neden olmaktadir. Sonu¢ olarak yeni nesil
araclar hizla, etraflarini algilayabilen ve iletisim kurabilen yuksek
teknoloji Urind haline dénusmeye baslamiglardir. Akilli ulagim sis-
teminden biri olan kooperatif adaptif seyir kontrol sistemi de
(CACC) otomaotiv firmalari tarafindan bu alanda gelecek vadeden
bir teknoloji olarak gorilmektedir. Ozellikle kooperatif sistemin
sunmus oldugu araclar arasi ve ara¢ altyapi arasindaki iletisim,
yolun aktérleri arasindaki bilgi akisi ve bilginin uygun olarak islen-
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mesine imkéan saglayan CACC algoritmasi ile daha verimli ve daha
glvenli bir trafik akisina imkan saglamaktadir. Grand Cooperative
Driving Challange (GCDC) kooperatif sirriis alaninda diizenlenmis
ilk yarisma niteligindedir. Yarisma 6zellikle farkh tlkelerden, farkh
boyutlarda, birbirlerinden farkli araclarin kooperatif hareket etmesi
durumunda karsilagilacak olan zorluklari ortaya koymayi ve bunlari
Ustesinden gelinebilecegini gostermeyi amaglamistir. Bu ¢alismada,
kablosuz haberlesme ile araclar arasi ve ara¢ alt yapi arasi iletisim
kurma ve etrafi algilama 6zellikleri ile uzunlamasina yénde otonom
sirise imkan saglayan aracin gelistirimesine ve uygulamasina
iliskin sure¢ anlatilmistir. Tasarim sireci hali hazirda adaptif seyir
kontrolcli (ACC) sistemi olmayan ve yaristaki zorluklarin tstesinden
basari ile gelen Mekar isimli ara¢ tizerinden érneklendirilmistir. Son
olarak, calismada gelistiriimis olan kooperatif sistemin etkinligini
gostermek icin Mekar aracina ait GCDC vyarisi esnasindaki sonug-
lar verilmistir.

ANAHTAR KEL IMELER: Akilli ulasim sistemleri, kooperatif arac
arag, kooperatif adaptif seyir sistemi, araclar arasi haberlesme,
arac-alt yapi haberlesme, GCDC
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DESIGN AND CONTROL BASICS OF A COOPERATIVE
VEHICLE

ABSTRACT

Automotive industry is rapidly changing to overcome the negative
impacts of the road transportation such as traffic jams, accidents,
exhaust emissions and fuel consumption. Therefore, the strategy
followed by the auto manufacturers is towards the development of
smarter, safer and more energy efficient vehicles. This results in the
integration of driver assistance applications, electrical machines
and external devices in the vehicle. As a result new generation
vehicles go far beyond their predecessors and turn into a high-tech
product that can even sense and communicate. As a part of
intelligent transportation system (ITS), cooperative adaptive cruise
control (CACC) system is a one of the promising technology in this
field. Specifically the connectivity among the vehicles and the
infrastructure along with the CACC algorithm offers the flow and
process of information among the actors of the road for a more
efficient and safer traffic. Grand Cooperative Driving Challenge
(GCDC) is the first installment of groundbreaking race in the field of
cooperative driving. It addresses the challenges of the cooperative
mobility via convoying the different vehicles with different sizes from
different countries. This paper provides a detailed description of the
development and deployment process of a cooperative vehicle for
autonomous driving in the longitudinal direction via communicating
and sensing. Mekar vehicle that did not have an OEM supplied
Adaptive Cruise Control (ACC) system is used as an example. The
vehicle successfully handled the challenges and succeeded to
compete in the GCDC. Finally, experimental results of the Mekar
vehicle during the GCDC heats are given to demonstrate the
effectiveness of the system developed.

KEYWORDS: Intelligent transportation system, cooperative vehicle,
cooperative adaptive cruise control, Vehicle to Vehicle, Vehicle to
Infrastructure Communication, GCDC
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SEHIR iCi TOPLU ULASIM ARAC TASARIMINDA YENi
YAKLASIMLAR

Ahmet Avci, Gizem Beki, Serkan Cetin, Ugur Soy
Tev, Gosb Teknopark 2. Hibrid Bina 1. Uretim Birimi, Kocaeli

OZET

Sehir i¢i toplu ulagimda kullanilan ara¢ uzunluklari, toplam tasina-
cak yolcu sayisini belirlemede en buyuk kriterdir. Arac Ureticileri,
ara¢ uzunluklarini belirlerken, pazardaki ihtiyaca gore tasinacak
yolcu sayisi belirlemeye calismaktadirlar. Bugiine kadar 7m mini-
bisler, 8m midibusler, 9m kii¢lik otobusler ve 12m otobisler pazar-
da yer almaktadir. TCV firmasinin ortaya cikardigi 10,5m alcak
tabanl sehirici otobusu ile orta ve kicik olgcekli yerlesim birimlerin-
de c¢ok fazla sayida midiblis veya tam doldurulamayan 12 m. oto-
buslerle verimsiz tasimacilik sorunu ¢ézilmesi amacglanmistir.

ANAHTAR KEL IMELER: Otobiis, 10.5 m, Sehirici, Toplu Ulagim
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ABSTRACT

The length of the buses are determined by the number of total
passengers. Today, 7m. minibuses, 8m. midibuses, 9m small size
buses and 12m. buses are produced in Turkey. TCV will produce
efficiently 10,5 LF intercity bus for small or mid sized countries in
order to prevent to use lots of midibuses or not completely filled
12m buses.

KEYWORDS: Bus, 10.5m, Intercity, Public Transport
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OTOMOTIV ENDUSTRISINDE TEDARIKCILERIN
STRATE]JiK ONCELIKLERI VE YALIN URETIM
UYGULAMALARI

Akif Emiroglu

Biilent Ecevit Universitesi, iktisadi ve Idari Bilimler Fakdiltesi

OZET

Son yillarda otomobil dreticileri tretim felsefelerini yalin dretim pa-
radigmasi yoniune c¢evirmigler ve bulunduklari pazarda daha etkili
olma ve daha iyi sonuclar alma beklentisine girmislerdir. Ancak bu
degisim sadece uretim tesislerinde olmamali, tedarikciler de Uretim
sistemlerini yalin dretim dogrultusunda degistirmelerinin dnemini
anlamalidirlar. Bu akimin etkilerinin tedarik zincirinin kurulu oldugu
entegre tesislerde ortaya ¢cikmasi beklenmektedir.

Tedarik igletmeleri yalin dretim uygulamalarini kalite standartlari,
gecikme sireleri veya maliyetler gibi kendi stratejik dnceliklerinde
uygulamaya koyarak yararlarini gérebilirler.

Diger yandan, insan kaynaklari yénetiminin yalin Gretimin basarili
bir sekilde uygulanmasinda 6nemini ortaya koyan birgok yeterli
deney ve kuramsal kanitlar vardir, ayrica bunlarin disinda bakim
siurecinde, yalin Uretimi destekleyen sirekli gelisim kulturt de orta-
ya ¢ikmistir.

Bu calismanin amaci, yalin Uretim uygulamalarinin yapisini sun-
mak, tedarikgiler icin dnerilen uygulama sirasini belirtmek ve her bir
uygulamaya yardimci olacak gereksinimleri belirlemektir. Ayrica
son on yilda yalin Uretim uygulamalarinin otomotiv tedarikgileri or-
nek alinarak nasil gelistigi aciklanmaya calisiimistir.

ANAHTAR KEL IMELER: Yalin Uretim, Stratejik Oncelikler, Otomo-
tiv Endlstrisi
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STRATEGIC PRIORITIES OF SUPPLIERS AND LEAN
MANUFACTURING PRACTICES IN AUTOMOTIVE
INDUSTRY

ABSTRACT

Currently, automotive manufacturers have transformed their
philosophy of production in favour of the lean manufacturing
paradigm so that they hope to improve efficiency and to obtain
better results in the markets in which they operate. But this
transformation must occur not only in their plants, but it seems
important that the suppliers should also modify their production
systems in line with the lean manufacturing philosophy. The effects
of this wave will probably result that one integrated supply chain
can be built.

Suppyl companies can see benefits from the implantation of lean
manufacturing practices in certain of their strategic priorities, be
they quality, lead-times or costs.

On the other hand, there appears to be sufficient empirical and
theoretical evidence to affirm that human resource management
practices play a very importand role in the successful implantation
of lean manufacturing and above all in its maintenance the creation
of a continuous improvement culture that supports the other lean
manufacturing practices.

The objective of this study is to present and architecture of lean
manufacturing practices, indicating the implantation sequence
recommended for suppliers and the necessities that can help to
resolve each one of the practices.

KEYWORDS: Lean Manufacturing, Strategic Priorities, Automotive
Industry
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YENI NESIiL KADEMELI DOLGULU MOTOR
GELISTIRILMESININ ALTERNATIF BIiR YOLU

Rafig Mehdiyev’, Hikmet Arslan’, Alper Calik’, Gokhan Keles',
Erkan Yaldiz', Kurtulug Ogiin”, Osman Babaoglu”, Enishan Ozcan™,
Hiiseyin Teker”

*[stanbul Teknik Universitesi, Makina Fakiiltesi, Istanbul
*Tiimosan Motor ve Traktér Sanayisi A.S, Istanbul
OZET

Buji ateslemeli motorlarla kiyaslandiginda dizel motorlarin daha eko-
nomik olmalari, dizel yakitinin ise benzine gére ucuz olmasi gibi sebep-
lerden binek otomobillerinde dizel motorlarin kullanimi gitgide yaygin-
lagmaktadir. Bu durumu ve agir kamyonlarda, otobislerde, traktér ve is
makinelerinde, gemi ve lokomotiflerde esas yakit olarak motorin kulla-
nimini da géz 6ndne aldigimizda, éniimizdeki yillarda araclarin petrol
esasli yakitlari temin etmesinin zorlagacagi bellidir. Ham petrolden
rafine edilen motorinin miktari yaklasik olarak benzinin miktari ile ayni
civarda oldugunu da hesaba katacak olursak, dizel yakitinin fiyati ben-
zinin fiyatini asmasi ¢cok da uzakta degildir. Buradan anlasilabilir ki,
hafif yakitlarla ¢alisan buji ateslemeli motorlarin yeni neslinin gelistiril-
mesi gindemin en dnemli konulari arasina girmistir. Bu konudaki baska
onemli bir nokta da diinya motor yakitlari pazarinda benzinin yani sira
biyolojik ve sentetik esash hafif yakitlar (metanol, etanol, biobenzin
vb.), LPG ve Dogal Gaz (CNG) gibi fiyati daha dusuk yakitlarin fazla
yer almakta olmalaridir.

Son birkag yil icinde ITU ve TUMOSAN isbirligi kapsaminda TUBITAK
destekli projeler yiriitiilerek “MR-Process” - iki Asamada Yanma Me-
kanizmasi esasinda traktor dizel motorlarinin LPG ve CNG yakitlarina
dondsturdlme calsmalariyla kademelestirme prensibi alaninda énemli
basarilara imza atilmistir. Bu isbirligi ile elde edilen deneyim ve tecribe
kademeli dolgulu motorlarin daha etkin yeni neslinin gelistiriimesini
mumkin kilmaktadir. Bildiride “MR-Process” Yanma Mekanizmasinin
ozellikleri ve farkli motorlarda uygulanmasi ile baglh teorik ve deneysel
calismalar hakkinda bilgiler sunulmaktadir.

ANAHTAR KEL IMELER: Buji ateslemeli motorlar, CO, emisyonu,
Kademeli dolgu, “MR-Process”
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DEVELOPMENT OF A NEW GENERATION STRATIFIED
CHARGE ENGINE FILLED AN ALTERNATIVE WAY

ABSTRACT

Nowadays, diesel fuels have been used widespread in automobiles,
especially in Europe. The reasons of this dieselization are the fact
that compression ignition, CI, or diesel engines are more
economical than spark ignition, Sl, engines and diesel fuel price is
lower than that of gasoline. If it is taken into account that larger
engines are mainly diesels, it is not difficult to estimate that delivery
balances of petroleum based fuels will collapse due to this shift
from gasoline to diesel fuels. If it is taken into account that
guantities of diesel and gasoline fuels from crude oil refinery are
approximately the same, it can be estimated also that in near future
the diesel fuel price will be higher than the price of gasoline.
Consequently, a development of a new generation Sl engine that
can compete with CI engine is one of the more important subjects
of the internal combustion, IC, innovation agenda. This importance
is getting higher when it is considered that additionally to gasoline
in the world IC engine fuel market there are production of biological
and synthetic based light fuels like methanol, ethanol, biogasoline
etc., LPG, and CNG.

In the last several years as result of cooperation between Istanbul
Technical University and TUMOSAN Company successful results
are obtained in converting tractor diesel engine into LPG and CNG
fuel operation by using “MR-Process” two-stage combustion
mechanism as a type of the stratified charge combustion principle.
A success and experience gained during this cooperation work
leads to a development of an effective new generation stratified
charge engines. In this paper, the properties of “MR-Process”
Combustion mechanism and information about theoretic and
experimental studies related with application to different engines
are given.

KEYWORDS: Spark ignition, SI, engine; CO, emissions, Stratified
charge, “MR-Process”
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MECHANICAL CHARACTERISTICS OF TAILGATE
OPERATIONS THROUGH AN ERGONOMICS
PERSPECTIVE

B. Tiirker Ozalp

Uludag University,
Department of Industrial Engineering, Bursa

ABSTRACT

The design task of gas spring integrated tailgate operation in the
automotive industry has become a challenging research area due
to not only its interdisciplinary character integrating the scientific
principles of compressible gas, mechanisms and rigid body
mechanics, but also the increasing requirements on the assurance
of the ergonomic factors. Besides its growing industrial significance,
the present topic has been in the term-project and research agenda
of the under- and post-graduate level mechanical and industrial
engineering programs in the universities. In the working
environment where the users should exert forces, it is inevitable to
consider the ideal ergonomic comfort considered with appropriate
mechanism design. To identify the individual and combined impacts
of the acting parameters on the tailgate operation characteristics
and manual force levels of the operators, comprehensive
computations are performed in sufficiently wide ranges of tailgate-
gas spring assembly scheme, tailgate mass center, gas spring type
and working temperature. The evaluated findings are discussed
extensively with both academic and scientific notion.

KEYWORDS: Tailgate, Gas Spring, Ergonomics, Mechanics
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ARAC KOLTUK BAGLANTILARININ BENZETIM
DESTEKLI OPTIMUM TASARIMI

Ferruh Oztiirk’, Gékhan Sendeniz”, Giirkan Ayyildiz”, Emre Dolaylar”

*Uludag Universitesi, Miihendislik Mimarlik Fakiiltesi,
Otomotiv Miihendisligi Blimd, Bursa
*“*Grammer Koltuk Sistemleri San. ve Tic. A.S. Bursa

OZET

Otomotiv endustrisinde parca ve sistem tedarikcisi olarak yer alan
firmalarin yenilikci tasarim icin yapacaklari tasarim ve optimizasyon
calismalari 6nimuzdeki yillarda sektérde ki konumlarini belirleye-
cektir. Bu nedenle, rekabet edebilecek teknolojiye dayali Gretim
yapabilmek icin ara¢ koltuk Uretiminde sanal ortamda tasarim ve
optimizasyon teknikleri kullaniminin benimsenmesi ve optimizasyon
tekniklerinin koltuk tasarim ve imalat sirecine entegrasyonu ge-
rekmektedir. Bu bildiride ara¢ koltuk baglantilarinin sanal ortamda
benzetim ve optimizasyon teknikleri kullanimi ile tasarlanmasi ca-
lismalari anlatiimistir.

ANAHTAR KEL IMELER: Ara¢ koltuk tasarimi ve imalati, Koltuk
baglanti elemanlari, Optimizasyon
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ABSTRACT

In the coming years, the firms that are involved in the automotive
industry as supplier of parts and system will do design and
optimization studies for innovative design and these studies will
determine their position in the sector. Therefore, in order to make
production based on competitive-technology, adoption of using
design and optimization techniques and integration of seat design
and manufacturing process of optimization techniques are required
in the production of car seat in virtual environment. In this paper,
design studies regarding car seat pedestal with the use of
simulation and optimization techniques in virtual environment are
discussed.

KEYWORDS: Vehicle seat design and manufacturing, Seat
pedestal, Optimization
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FORMULA SAE YARISMASI KAPSAMINDA YARIS ARACI
TASARIMI ve URETIMI

Necmettin Kaya*, ihsan Karamangil**, Abdil Kus***, Ferruh Oztiirk**
ilhan Yunus, Murat Umut Yangaz, Eyiip Kilig, Ceyhan Kibar,
Canan Koyuncu, Eray Goriis, Omer F. Kale, Ertugrul Karayel,
Emre isa Albak, Ahmetcan Etyemez, Kaan Bayraktar,
Hande Sengiinalp, $eyda Saatg!

“Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Makine Miihendisligi B6liimi, Bursa
“Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Otomotiv Miihendisligi Bélimd, Bursa
**Uludag Universitesi, Myo, Makina Bélimii, Bursa

OZET

Formula SAE Yarismasi, SAE (Society of Automotive Engineers)
Otomotiv Muhendisleri Birligi tarafindan organize edilen 6grencilerin
belirli kurallar cercevesinde; acik tekerlekli, tek kisilik yaris araclari
tasarlayarak, muhendislik ¢caligmalarini yaparak ve bunlari raporla-
yarak ve ayni zamanda imalatini da gerceklestirerek katildiklari,
1981 yilindan beri yapilan ve bir¢gok tlkeye yayilmis, uluslararasi bir
miihendislik yarigsmasidir. Uludag Universitesinde 2010 yilindan
itibaren bu yarigmaya katilma amaciyla “Uludag Racing” adinda bir
ekip kurulmus ve bu ekip bunyesinde; ara¢ tasarimi, muhendislik
calismalari ve aracin imalati yapiimaktadir. Bu bildiride, Uludag
Universitesi Formula SAE ekibi "Uludag Racing” adi ile 2012 yilin-
da “Formula Student UK” ismi ile diizenlenen ingiltere’deki Formula
1 yarislarinin yapildig1 Silverstone Pisti'nde yapilacak olan yaris-
maya katilmak icin tasarlanan ve imalati yapilan arag ile ilgili calis-
malar verilmistir.

ANAHTAR KEL IMELER: Formula SAE, Formula Student, Uludag
Racing
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FORMULA SAE RACING CAR DESIGN AND
MANUFACTURING

ABSTRACT

Formula SAE is an international engineering competition organised
by SAE (Society of Automotive Engineers) since 1981. The
participating teams constructed by students from the universities
around the world compete with each other by doing engineering
works, design and manufacture an open-wheeled and single-seated
racing cars. A team called Uludag Racing was formed on purpose
of participating in this competition in 2010. And within the team,
car's design and manufacture, engineering works have been done.
In this paper, the study about the car which is being designed and
manufactured by Uludag Racing for the competition, called Formula
Student UK, held in United Kingdom at Silverstone Track, which is
also hosting for Formula 1, is given.

KEYWORDS: Formula SAE, Formula Student, Uludag Racing
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DYNAMIC STIFFNESS INVESTIGATION OF AXLE
ATTACHMENT POINTS OF A COMMERCIAL VEHICLE

Bilen Oytun Peksel, Emin Erensoy, Caner Sevginer, Artun Bétke

Hexagon Studio, Gayirova / Kocaeli

ABSTRACT

Dynamic stiffness at the interfaces of a vehicle body is major con-
cern in vehicle NVH. In this study dynamic stiffness of some chosen
suspension attachment points on a commercial vehicle are under
investigation. After the correlation between the Finite Element (FE)
Analysis and the test results was maintained, the structure was
reinforced using FE Analysis to meet the target stiffness values.

KEYWORDS: Dynamic Stiffness, Attachment point, Interface de-
sign, FE Analysis -Test Correlation, Point FRF test
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BIiR TICARI ARACIN AKS BAGLANTI NOKTALARI iCiN
DINAMIK KATILIK INCELEMESI

OZET

Arac govdesi arayuzlerindeki dinamik rijidlik arag NVH acisindan
onemli bir ilgi alanidir. Bu ¢alismada bir ticari aracin aks baglant
noktalari dinamik rijidlikleri incelenmistir. Sonlu Elemanlar (SE)
analizleri ve test arasindaki tutarlilik saglandiktan sonra SE analiz-
leri kullanilarak belirlenen rijidlik hedefleri yapinin gelistiriimesi sure-
tiyle tutturulmaya calisiimigtir.

ANAHTAR KEL IMELER: Dinamil rijidlik, Baglanti noktalari, Arayiiz
tasarimi, SE analizleri -Test korelasyon, Noktasal FRF Testi
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PASS-BY NOISE CONTRIBUTION ANALYSIS ACCORDING
TO 70/157 /EEC DIRECTIVE

Emin Erensoy, Caner Sevginer

Hexagon Studio, Gayirova / Kocaeli

ABSTRACT

Pass-by noise regulation is one of the major directives for the ap-
proval before the mass-production. This paper will show pass-by
noise contribution analyses for proper treatment of a vehicle ex-
ceeding the limiting values of 70/157/EEC Directive. The noise con-
tribution analysis is performed by windowing the noise sources of
exhaust, powertrain and tires. According to the main contributing
sources, the treatments were suggested and confirmed with the
vehicle. As a result, the product meets the limiting values of
70/157/EEC Directive.

KEYWORDS: 70/157/EEC Directive, pass-by, noise contribution
analysis
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70/157/EEC DIREKTIFINE GORE DIS GURULTU
KAYNAGININ AYRISTIRILMASI ANALiZi

OZET

Seri Uretim araglarda dig gurilti regilasyonu en dnemli regilas-
yonlardan biridir. Bu ¢alismada 70/157/EEC regllasyonuna gore
dis girdltd sinirinin Gstinde olan bir aracin, gurdlti kaynaklarinin
ayristirilmasi ve uygun iyilestirme seceneklerinin uygulanmasini
gostermektedir. Gurdltd kaynaklarinin ayristiriimasi yontemi egsoz,
guc aktarma sistemi ve lastik gibi gurultt kaynaklarini filtrelenmesi
yardimiyla uygulanmistir. Toplam girtltiye en yiksek etkisi olan
kaynaklar icin ¢6zim Onerileri sunarak 70/157/EEC direktifi sag-
lanmistir.

ANAHTAR KEL IMELER: 70/157/EEC Direktifi, dig guriiltd, gurdlti
kaynaginin ayristiriimasi
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OTOMOTIV TEKSTILLERINDE FILAMENT SAYISININ
HAVA TEKSTURE iPLiK OZELLIKLERI, KUMAS TUSESI
VE FiZIKSEL OZELLIKLERINE ETKISI

Bekir Boyaci, Diren Mecit
Martur A.S., Bursa

OZET

Otomotiv tekstilleri teknik tekstillerin en 6nemli ve ihracat potansiyeli
yuksek alt dallarindan birisidir. Otomotivde kullanilan tekstiller iste-
nen farkl dzellikler ve yiiksek performans kriterleri nedeniyle teknik
tekstil olarak adlandirmaktadir. Bu tekstillerin dzellikle gun 1s1dina
dayanimli, yiksek mukavemet degerlerine ve gigc tutusur 6zellikle-
rine sahip olmasi istenmektedir. Arabanin ilk icadindan beri otomo-
tiv koltuklarinda tekstil malzemeleri kullaniimakta ise de yaygin
kullanim 1970’lerin ortasinda baslamistir. Bu sektérde yapilacak
calismalarin degeri her gecen gin artmaktadir. Otomotiv koltuk
kumasglari giinimuizde ileri gelismelerden ve proseslerden fayda-
lanmaktadir. Bu calismada iplikte farkl filament sayisinin hava
teksture iplik 6zellikleri, kumasin fiziksel testleri ve tusesi Uzerine
etkisi incelenmistir.

ANAHTAR KEL IMELER: Otomotiv tekstilleri, hava tekstiire,
filament lifler, tuse
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ABSTRACT

Automotive textiles are the most important and high export potential
sub-branch of technical textiles. Textiles used in automotive are
called as technical textile because of different requirements and
high performance criterias. Especially high light fastness and
strength and low flammability values are required from these
textiles. Since first invention of the cars, textiles have used in
automotive seats however widely usage began in the middle of
1970’s. Value of the studies in this sector increasing day by day.
Automotive seat fabrics benefit from further developments and
processes. In this study effect of different filament counts in yarn to
air texturied yarn properties, fabric’s physical and hand properties
was investigated.

KEY WORDS: Automotive textiles, air texturize, filament fibers,
touch
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BiR RAYLI TASIT HAVA SUSPANSiYON KORUGU iLE BU
KORUGUN iMALAT VE TEST MAKINELERININ
INCELENMESI

Ali Durmug’, Zeliha K. Kocabigak™, Elif E. Topgu’, Gokge Ozyapi™,
Ender Akar™, Burhan Sarioglu™

*Uludag Universitesi, Miihendislik- Mimariik Fakiiltesi,
Makine Miihendisligi B6liimi, Bursa
" Uludag Universitesi, Miihendislik- Mimariik Fakiiltesi,
Otomotiv Miihendisligi Bélimd, Bursa
™ Aktag Hava Stspansiyon Sistemleri San. ve Ticaret A.S., Bursa
= Jludag Universitesi, Fen Bilimleri Enstitiisii, Bursa,
OZET

Ulkemizdeki mevcut rayh tagitlarda kullanilan kériiklerin dmdrlerini
tamamlamalari durumunda degistiriimelerine gereksinim duyulmasi
veya yeni Uretilecek rayll tasitlarda kullanilmasi bakimindan bu
koriklerin yerli kaynaklarla imalatinin yapilmasi ve mekanik ézellik-
lerinin belirlenmesi blyik 6énem arz etmektedir. Calismanin Ulke-
mizdeki demiryolu tagimaciliginin yayginlastiriimasina ve ilgili sek-
tordeki yerli katki payinin arttirllmasina faydalar saglayacagi dusu-
nalmektedir.

Bu koruklerin Uretiminde ve test edilmesinde kullanilan makineler
karayolu tasitlari kortklerinin Uretim ve test islemlerinde kullanilan
makinelere gore farkliliklar gostermektedirler. Bu sebeple rayl tasit
koériklerinin Uretimi ve test iglemleri icin yeni makineler tasarlanmis-
tir.

Bu calismada rayl tasitlarin ikincil stispansiyon sistemlerinde kulla-
nilmak Uzere yerli kaynaklarla uretimi gergeklestirilecek olan bir
hava suspansiyon kéragu ile bu kéragun tretim makinelerinin tasa-
rimi ve test yontemleri incelenmistir. Ayrica ikincil sispansiyon sis-
teminin dinamik davranisini incelemek amaciyla sistemin model-
lenmesi ele alinmistir.

ANAHTAR KEL IMELER: Hava Suspansiyon Kérugi, Rayli Tagsit
Korugl, Korik Test Yontemleri
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INVESTIGATION OF AN AIR SUSPENSION SPRING FOR A
RAILWAY VEHICLE AND MANUFACTURING AND TEST
MACHINES OF THE AIR SPRING

ABSTRACT

The local manufacturing of air springs and the determination of their
mechanical properties are so important because air springs in the
existing rail vehicles will be needed to change when the life of them
is completed or they will be used in new rail vehicles in our country.
It is thought that this work will provide benefits to universalize the
rail transport and increase the local contribution in related sector.

The manufacturing and testing machine used in air springs of
railway vehicles differs from the machines used for the
manufacturing and testing of air suspension springs for the highway
vehicle. So, new machines are designed for the production and
testing of the air springs.

In this study, an air suspension spring which will be manufactured
via using the country’'s own sources for secondary suspension
systems of rail vehicles and the manufacturing machinery design
and testing methods of the spring are examined. In addition, the
modeling of the system is investigated to examine the dynamic
behavior of the secondary suspension system.

KEYWORDS: Air suspension spring, air spring test methods, rail
vehicle air spring
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FIRINDA KLASIK OLARAK VE INDUKSIiYONLA

SINTERLEME YONTEMIYLE SINTERLENEREK

URETILEN TOZ METAL BURCLARIN MEKANIK
OZELLIKLERININ KARSILASTIRILMASI

Can Civi, Enver Atik

Celal Bayar Universitesi Miihendislik Fakiiltesi
Makine Miihendisligi, Manisa

OZET

Tasglitlarda kullanilan parcalarda boyut hassasiyeti, istenilen sekil ve
bilesimde parca Uretiimesi ve Uretilen parcalarin seri tUretime uygun-
lugu biylik 6nem tasimaktadir. Bu parcalarin tretiminde toz meta-
[Urjisi cesitli avantajlari nedeniyle 6nemlidir. Toz metalirjisi yontemi,
toz metalin presleme ile sekillendiriimesi ve sinterleme ile mukave-
metinin artirllmasi  esasina dayanir. Toz metal parcalarin
sinterlenmesi genellikle klasik sinterleme firinlarinda gerceklestirilir.
indilksiyonla sinterleme yéntemi sinterleme siresinin ve ener;ji tilke-
timinin azh§i sebebiyle klasik sinterleme yontemine dnemli bir alter-
natiftir. Bu calismada klasik sinterleme ydntemiyle ve indiiksiyonla
sinterlenen toz metal burclarin mekanik 6zellikleri karsilastiriimistir.

ANAHTAR KEL IMELER: Toz Metaliirjisi, indiiksiyonla Sinterleme,
Klasik Sinterleme
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COMPARISON OF MECHANICAL PROPERTIES OF
POWDER METAL BEARINGS WHICH PRODUCTED
WITH SINTERED WITH CONVENTIONAL OVEN AND
INDUCTION

ABSTRACT

Dimensional accuracy, producing parts which desired shape and
composition and suitability for mass production of parts for vehicles
are very important. Powder Metallurgy has importance because of
many advantages at productions of these parts. Powder Metallurgy
method is based on shaping with pressing and increasing strength
of metal parts with sintering. Conventional sintering of powder me-
tal parts are usually performed in sintering oven. Induction sintering
is a very important alternative of classical sintering because of time
and energy saving. In this study, mechanical properties of classical
sintered and induction sintered powder metal bearings are
comparised.

KEYWORDS: Powder Metallurgy, Induction Sintering, Classical
Sintering
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TASIT iKLIMLENDIRME SISTEMLERINDE
BUHARLASTIRICI VE YOGUSTURUCU
BOYUTLARINDAKI DEGiSIMLERIN SiSTEM
PERFORMANSINA ETKISi

$. Melih Akyol*, Muhsin Kili¢’, Ela Cigek™, Alperen Aksoy”

*Uludag Universitesi Mithendislik Mimarlik Fakiiltesi, Bursa
**Tofas Arge, Bursa

OZET

Bu calismada, tasit iklimlendirme sistemindeki buharlastirici ve
yogusturucu boyutlarindaki degisimlerin sistemin performansina
olan etkilerinin belirlenebilmesi amaciyla sistemin bir boyutlu, dina-
mik simulasyon modeli MATLAB — SIMULINK ortaminda hazirlan-
mistir. Sistemde kullanilan degisken debili kompresdér, boru kanat-
c¢ik tipi yogusturucu, termostatik kisilma vanasi, plaka kanatcik tipi
buharlastirici gibi donanimlarin geometrik olctleri ve parametrik
calisma degerleri gelistirlien modele ayrintih olarak girilmis,
simulasyon sonuclari gercek sistemin sodutma testi sonuclar ile
karsilastirildiginda modelin kabul edilebilir dlctide dogru sonuglar
verdigi gorulmustar. Geligtirilen model yogusturucu ve buharlastiri-
cinin farkh boyutlandiriimalari icin test edildiginde, yodusturucu
boyundaki artisin, genigligindeki daralmanin ve buharlastirici bo-
yundaki artigin sistem performansina olumlu etki ettigi, buharlastiri-
cl genigliginin ise etkisi ihmal edilebilecek dl¢tide oldugu gdzlem-
lenmistir.

ANAHTAR KEL IMELER: Tasit iklimlendire sistemi, buharlastirici,
yogusturucu, dinamik model
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THE EFFECT OF EVAPORATOR AND CONDENSER
SIZING ON THE PERFORMANCE OF VEHICLE AIR
CONDITIONING SYSTEM

ABSTRACT

In this study, 1-D dynamic simulation model of the vehicle air
conditioning system was developed in MATLAB — SIMULINK
environment for the purpose of determine the effects of evaporator
and condenser sizing on the system performance. Geometric
dimensions and parametric operation values of the system units
such as variable displacement compressor, tube-fin type
condenser, thermostatic expansion valve, plate-fin type evaporator
and heat exchanger fans had been set particularly and the
developed model was validated with real system cooling test
results. The application results showed that increase in condenser
and evaporator tube length and narrowing the width of condenser
improved the vehicle air conditioning system performance.
Changing the width of the evaporator does not give any
considerable improvement in the system performance.

KEYWORDS: Vehicle air conditioning system, evaporator,
condenser, dynamic model
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CEVAP YUZEYI VE DIFERANSIYEL GELISIM
ALGORITMASI iLE OTOMOTIV ENDUSTRISINDE SEKIL
VE TOPOLOJI TABANLI KALIP TASARIMI

idris Karen’, Necmettin Kaya®, Ferruh Oztiirk’

* Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Otomotiv Miihendisligi Bélimd, Bursa

** Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Makine Miihendisligi Boliimd, Bursa

OZET

Otomotiv Uretim sektdriinde kalip tasarim sireci, Urin geligtirme
performansini etkileyen ©onemli faktorlerin basinda gelmektedir.
Kalip tasarimi sektdrdeki en karmasik ve maliyetli Gretim asamala-
rindan birisidir. Kalip tasarim asamalarinda yapilabilecek hata veya
siire uzamasi, yeni bir Grindn maliyetini olumsuz yonde etkilemek-
tedir. Glniimiz pazar gereksinimlerine yanit verebilecek drtinlerin
uUretilebilmesi, kuresel pazarlarda rekabet edilebilmesi icin Urln
tasarim ve imalat sirecinde her agsamada uriin termin ve maliyetini
olumsuz yénde etkileyen islemlerin iyilestiriimesi gerekmektedir. Bu
calismada, tasit sac uretiminde kullanilan klasik kalip tasarim sire-
cinden farkli olarak kalip tasarim surecine istenen rijitlikte kalip
tasarimi icin similasyon tabanli topoloji yaklasimi entegre edilmis
kalip tasarim optimizasyon problemi cevap ylizeyi ydntemi ve dife-
ransiyel gelisim algoritmasi ile ¢6zdurdimustir. Mevcut kahplarin
yer degistirmeleri ve gerilme degerleri fiziksel testler ile dl¢iimus,
sonlu eleman modelleri olusturularak similasyon sonugclari elde
edilmistir. Simulasyon sonuglari fiziksel test sonuclari ile dogrulan-
mis ve topoloji optimizasyonuyla yeni kalip tasarimlari olusturul-
mustur. Daha hafif ve daha rijit kalp modelleri hazirlanarak cevap
ylzeyi yardimiyla yapisal optimizasyon problemi olusturulup dife-
ransiyel gelisim algoritmasi yardimiyla aranan optimum kalip mo-
delleri elde edilmistir. Bu sayede termin ve maliyet konularinda
kazanimlar elde etmek ve otomotiv endistrisinin kalip bélimlerinde

223



OTEKON 2012
6. Otomotiv Teknolojileri Kongresi
04 - 05 Haziran 2012, BURSA

Onerilen yontemin uygulanmasini saglamak amaclanmistir. Yapilan

calisma ile mevcut kaliplarin kitlesi yaklasik %24 azaltiimig, mak-
simum gerilme degerleri yaklasik %72 oraninda dustrilmustr.

ANAHTAR KEL IMELER: Metal sac sekillendirme, kalip tasarimi,
cevap ylizeyi yontemi, diferansiyel gelisim.
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TASIT ELEMANLARININ OPTIMUM TASARIMI ICIN
DIFERANSIYEL GELiSIM TABANLI BUTUNLESIK BiR
ALGORITMA (DEBVs) GELISTIRILMESI

idris Karen

Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Otomotiv Miihendisligi Bélimd, Bursa

OZET

Taslit tasariminda son yillarda artan musteri memnuniyeti ile birlikte
dretimin minimum maliyette ve maksimum kalitede gerceklestiril-
mesi beklentisinin karsilanabilmesi acisindan 6zellikle yeni tasarim-
larin olusturulmasinda ve ortaya cikan problemlerin ¢éziminde
optimizasyon yontemlerinin kullaniima gerekliligi oldukca artmistir.
Tasarimi gerceklestiren veya tasarim surecinde olusan problemleri
¢cb6zmeye calisan arastirmaci karsilastigl optimizasyon problemleri-
nin ¢cézumunde guvenilir ve etkin bir sekilde kullanabilecegi optimi-
zasyon algoritmasina gereksinim duymaktadir. Bu calismada kulla-
nisl, global, gercek optimum degere yakinsamada guvenilir olan ve
ayni zamanda optimizasyon sirecinin baslangicindan bitisine kadar
¢cok az hesaplama zamani tiiketen yeni bir algoritma gelistirmek ve
bu algoritmanin tasit tasarim optimizasyon problemlerinin ¢6zi-
minde etkin bir sekilde kullaniimasi amaclanmigtir. Geligtirilen
DEBVs algoritmasi ile literatirde mevcut bulunan ve yeni gelistirilen
bircok algoritmanin test edilmesinde siklikla kullanilan kisit iceren
test problemleri ¢ozdurilmus ve diger yontemlere gére daha dusuk
saylda hesaplama ile daha iyi sonuclar elde edilmistir. Geligtirilen
ydntemin tasit tasarim sirecinde tasarimciya yardimci bir ara¢ ola-
rak kullanilmasi zaman, maliyet, kalite, hiz ve kolaylik acilarindan
blyik avantajlar saglamasi beklenmektedir.

ANAHTAR KEL IMELER: Diferansiyel gelisim algoritmasi, en iyi
vektorleri kullanan diferansiyel gelisim algoritmasi (DEBVS), kisitli
ve cok-amacli optimizasyon.
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SURUS KONFOR OPTIMIZASYON PROBLEMININ YENI
GELISTIRILEN EN iYi FARK VEKTORLERINI KULLANAN
DIFERANSIYEL GELISIM ALGORITMASI (DEBVS) iLE
¢cOzOMU

idris Karen', Necmettin Kaya"”, Ferruh Oztiirk'

* Uludag Universitesi, Miihendislik-Mimariik Fakiiltesi,
Otomotiv Mihendisligi Bélimd, Bursa

** Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Makine Miihendisligi Bolimd, Bursa

OZET

Bu calismada evrimsel algoritmalar arasinda yer alan global, give-
nilir, kullanigh ve bircok test probleminden basarih bir sekilde gecen
diferansiyel gelisim algoritmasi ele alinmis ve popullasyon icindeki
en iyi vektorleri fark vektorleri olarak kullanan yeni bir mutasyon
stratejisi gelistirilerek en iyi fark vektorlerini kullanan yeni gelistirilen
algoritmada (DEBVs) kullaniimistir. Gelistirilen DEBVs algoritmasi
ile istenen ozelliklerde tasit sirtis konforu icin tasit gelistirme sire-
cinde kullanilabilecek sistematik bir yaklagim gelistirilmistir. GUni-
muz global pazar ihtiyaclarina cevap verebilecek ve rekabet edebi-
lecek urlnlerin otomotiv endistrisinde Uretilebilmesi igin triin tasa-
rim maliyetlerinin ve pazara cikis slrelerinin en aza indirgenmesi
gerekmektedir. Bunun icin mevcut arag gelistirme surecinde kullani-
labilecek sistematik bir yaklasimin gelistiriimesi blyiuk 6nem arz
etmektedir. Arac suris konforu icin arac¢ gelistirme sirecinde kulla-
nilabilecek bir yaklagim gelistirmek icin ilk dnce konfor matematik-
sel modeli olusturulmus, tasit strds konfor parametreleri tanimlan-
mis ve similasyon modeli kurulmustur. Surls konforu icin fiziksel
testler ile olciimler gerceklestiriimis ve similasyon sonuclari ile
fiziksel test sonuclar karsilastirilarak similasyon dogrulanmistir.
Kurulan model i¢in bir araytiz gelistiriimis ve maksimum konfor i¢gin
optimizasyon arayutzi olusturulmustur. Gelistirilen DEBVs algorit-
masi ile siris konfor optimizasyon problemi ¢ozdurulmastir. Bu
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¢alisma sonucunda gelistirilen bilgisayar destekli analiz ve simulas-
yon tabanl bitunlesik bir algoritma ile ara¢ gelistirme sirecinde
tasarimcinin referans olarak kullanabilecegi yardimci bir tasarim
araci gelistirmek amaclanmistir.

ANAHTAR KEL IMELER: Siiriis konforu, en iyi fark vektorlerini
kullanan diferansiyel gelisim algoritmasi (DEBVS), tam tasit mate-
matiksel modeli.
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BIiR TASIT KAYAR KAPI MEKANIZMASININ YAPISAL
OPTIMIZASYON CALISMASI

Bugra Balaban', idris Karen", Necmettin Kaya™

* Tlirk Traktor Fabrikast Ar-Ge
Miidirliigia Dogrulama Bélimii, Ankara
** Uludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Otomotiv Miihendisligi Bélimd, Bursa
*** Jludag Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Makine Miihendisligi B6limi, Bursa

OZET

Kayar kapilar, tasitlarda kapi acilima-kapanma mekanizmasinin
yatay hareket eden bir sistem ile saglandidi kapi ¢esididir. Yarattigi
avantajlardan dolayi, binek tasitlardaki uygulamalar gin gectikce
artmaktadir. Bu calismada, binek bir tasit icin Uretilen kayar kapi
mekanizmasi ve kizaklari incelenmis, sistemin énemli bir parcasi
olan alt mekanizma saclarinda, yapisal optimizasyon yodntemleri
kullanilarak iyilestirme calismasi yapilmistir. Amag, hem yapinin
mukavemet acisindan iyilestiriimesi hem de agirlik tasarrufu sag-
lanmasidir. Calisma sonucunda alt mekanizma performansi hem
direngenlik hem de agirlik olarak optimize edilmis, kullanilan yon-
temlerin sonraki Grtin gelistirme calismalari icin bir 6rnek teskil et-
mesi amaclanmistir.

ANAHTAR KEL IMELER: Kayar kapi mekanizmasi, sonlu eleman-
lar, yapisal optimizasyon, deney tasarimi metodu.
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MONTA] HATTI iISTASYONLARINA ISGUCU ATANMA
PROBLEMINE BiR YAKLASIM VE BiR UYGULAMA

Funda Karabak’, Nizamettin Dogan Giiner’, Benhiir Satir’,
Levent Kandiller', ilker Giirsoy”

*Cankaya Universitesi, Ankara
“MAN Tiirkiye A.S.

OZET

Ele alinan problem cergevesinde, otobis gibi biyik hacimli Griinle-
rin karigsik montaj hattinda rastlanan operasyonel bir karar proble-
mine, isglciniin dengeli atanmasina, odaklaniimaktadir. Ornek
¢calismanin yuritaldaga imalat sisteminde, ¢ ana tip ve bu urinle-
rin yaklasik 20 varyasyonun imal edildi§i montaj hattinda yaklasik
120 istasyon bulunmaktadir. Uriinin hacimsel biyiklugi, imalat
asamalarinda Uriin Gzerinde, literatlirde rastlananin oldukc¢a fazla
saylda, farkli zonlar tanimlanmasina yol agmaktadir. Her zonda bir
isci ekibinin bir isi yaptigi durumda, isci takimlarinin yeterlilik matri-
sini dikkate alarak gérevlere atanmasi probleminin amaci, takt (cev-
rim) zamanini agsmamak kaydi ile yiklerin tim ekipler bazinda den-
geli olmasidir. Problemin, tek/cok istasyon, sabit/degisken takt za-
manlari bazli durumlari modellenmis, kiicik problemler icin genel
¢ozuciler kullanilarak optimal ¢ézimleri yakalanmistir. Buyuk prob-
lemler icin sezgisel yontemler gelistirilmis ve performanslari gercek
veri ile sinanmistir.

ANAHTAR KEL IMELER: Montaj hatti dengeleme, karisik modelli
montaj hatlari, isgiici dengeleme
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OTOMOBIL FARLARININ ISIL ANALIZi

Hkkk

K. Furkan Sokmen"”, Erhan Pulat™, Nurettin Yamankaradeniz™,
Salih Cogkun™

*Magnetti Marelli Mako Elektrik San. ve Tic. A.S., Bursa
*Uludag Universitesi, Fen Bilimleri Enstitisti,
Mak. Miih. Ad, Bursa
**Uludag Universitesi, Miih.-Mim. Fak, Makina Miih. B, Bursa
***Uludag Universitesi, Teknik Bilimler Meslek Yiiksek Okulu, Elektrik ve Enerji
Bél, iklimlendirme ve Sogutma
Teknolojisi Prog, Bursa

OZET

Arac aydinlatma sistemlerinde gelisen malzeme teknolojisine para-
lel olarak plastik malzemelerin kullaniminin ve 1sil yikin artmasi far
icinde erime ve bugulanma gibi problemlerle karsilasiimasina yol
acmistir. Bu calismada, tipik bir otomobil 6én fari (izerinde yapilan
similasyon sonugclar dlcim degerleriyle karsilastiriimis ve olgim
degerleriyle uyumlu sonuclar elde edilmistir. Olciimler far tizerinden
sekiz ayri termokupul ve termometre ile alinmigtir. Far 50°C ortam
sicakliginda 2 saat calistiriimistir. Geometrik modeli CATIA V5 R19
yazilimi kullanilarak olusturulan far, ICEM CFD kullanilarak eleman-
lara (mesh) bdlunmis ve 1sil analizi ANSYS CFX 12.1 ile yapiimis-
tir. Far icindeki hava akigi sirekli rejimde, sikistirilamaz, laminar ve
U¢ boyutlu kabul edilmistir. Havanin termofiziksel ézelliklerinin si-
caklikla degisimi, kaldirma kuvveti ve radyasyon etkileri dikkate
alinmistir. Far icinde silindirik ampl tGzerinde Nusselt sayisi dagi-
imlari elde edilerek literatirdeki verilerle kargilastiriimistir.

ANAHTAR KEL IMELER: Arac aydinlatma sistemleri, far, laminar
dogal tasinim, radyasyon, eslenik analiz, hesaplamali akiskanlar
dinamigi (HAD).
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THERMAL ANALYSIS OF AUTOMOBILE HEAD LAMPS

ABSTRACT

In automotive lighting systems, increase in plastic materials usage
paralel to devolopment in materials technology and increase in
thermal loads cause thermal deformation and condensation
problems inside lamps. In this study, simulation results of a typical
automobile head lamps were compared with measurements and
consistent results were obtained. Measurements were taken from
eight different points on head lamps by thermocouples and
thermometer. Head lamp was operated for two hours in a medium
with 50°C temperature. Geometrical model of head lamp was
constructed with CATIA V5 R19. Meshing was performed with
ICEM CFD and ANSYS CFX 12.1 was used in thermal analysis. Air
flow inside head lamp was assumed as steady, incompressible,
laminar and three dimensional. Thermophysical property variations,
buoyancy and radiation effects were considered. Nusselt number
distribution on cylindrical lamp was obtained and compared with
data in literature.

KEY WORDS: Vehicle lighting systems, head lamp, laminar natural
convection, radiation, conjugate analysis, computational fluid
dynamics (CFD).
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EUROPEAN TYRE LABELLING REGARDING ROLLING
RESISTANCE, WET GRIP AND NOISE, AND
LABORATORY ALIGNMENT PROCEDURE FOR THE
MEASURE OF ROLLING RESISTANCE

I. Lafuente®, D. Gallegos*, M.A. de los Santos**, F. Liesa**

*Applus+ IDIADA. Homologations Commercial Vehicles Department, L’Albornar,
Santa Oliva, Tarragona, Spain
**Mechanical Engineering Department. Universidad Politécnica de Catalufia Av.
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ROBOTIK OTOMOTIiV URETIM HATLARINDA i$
GUVENLIGi OTOMASYON TOPOLOJiLERINiN
UYGULANMASI
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** Tofas A.S, Uretim Teknolojisi Gelistirme, Bursa
*** Tofas A.S, Is Givenlii: Bursa
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AN INVESTIGATION OF METHANOL USE
IN FUEL CELL VEHICLES
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