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YONLENDIRILEBILIR iLAVE DINGIL

N. Sefa Kuralay**, Mehmet Giinal*, Mustafa Umut Karaoglan**,
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) *Ege Endistri ve Ticaret A.S., izmir
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OzZET

Bu ¢alismada, ilave dingil kullanan agir ticari tasitlarin viraj donus yarigaplarini ve donus esnasinda
olusan lastik asintisini azaltmak i¢in disaridan kuvvet uygulanarak arag on tekerleklerin donls agisina
gore Ackerman prensibine uygun olarak yonlendirilebilen bir ilave dingilin tasarimi tizerinde durulmus ve
calisma prensibi verilmistir.

ANAHTAR KELIMELER: Ackerman prensibi, lastik asintisi, viraj déniis yaricapi, sonlu elemanlar analizi.

STEERABLE TAG AXLE

ABSTRACT

This study is about design of a steerable tag axle that steers the tag axle wheels, by applying external
force, according to front axle angle with respect to Ackerman principle for improving the turning radius
and also prevent the tyre wear during cornering and manouvering of heavy commercial vehicles. The
study also covers working principle of the system.

KEYWORDS: Ackerman principle, tyre wear, turning radius, finite element analysis.
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ARAG KOPRU ETKILESIMININ YOLCU KONFORU UZERINE ETKISININ
MODELLENMESI

ismail Esen’, Mehmet Akif Kog™

"Karabiik Un_jversitesi, Muhendislik Fakultesi, Makine Mih. Bol., Karabik
" Sakarya Universitesi, Teknoloji Fakiiltesi, Makine Mh. Bol., Sakarya

OZET

Bu calismada Euler-Bernoulli kirisi kabul edilebilen esnek bir kopru ile alti serbestlik dereceli yarim model
bir aracin dinamik etkilesimi incelenmistir. Arag kopru Uzerinde ilerlerken kopru ile aracin butunlesik
titresiminin yolcu konforu (izerine olumsuz etkisi suriicl ve yolcu agisindan modellenmistir. Arag hareket
denklemleri ile koprinlin hareket denklemi aracin temas noktalarinda bltunlegtirilerek zamana bagli
durum uzay esitligi elde edilmis ve farkli arag ilerleme hizlarinda dinamik etkilesim zaman alaninda
¢ozUlerek sonuclar elde edilmistir. Arag icin hazirlanan yarim model tekerlekler, stiispansiyon sistemini,
govde ve koltuklardan olugmaktadir.

ANAHTAR KELIMELER: Arac-kdprii etkilesimi, yolcu konforu, yarim arag modeli.

MODELLING THE EFFECTS OF VEHICLE-BRIDGE-INTERACTION ON
PASSENGER COMFORT

ABSTRACT

In this study, the dynamic interaction of a six DOF half vehicle and a bridge, an Euler-Bernoulli flexible
beam, is investigated. While the vehicle moving on the bridge, the coupled vibration of the vehicle and
bridge and its adverse effects on passenger comfort for both the passenger and driver were modelled. By
integrating vehicle and bridge equations of motion at the contact points of the vehicle, the time-dependent
state space equation was obtained and the results of dynamic interaction of different vehicle speed were
obtained by solving in the time domain. Half model is composed of wheels, suspension system, vehicle
body and seats.

KEYWORDS: Vehicle-bridge interaction, passenger comfort, half vehicle model.
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V-MODEL BASED FREQUENCY RESPONSE VALIDATION METHOD FOR VEHICLE
LATERAL DYNAMICS SIMULATION MODELS USING SINE SWEEP MANEUVER

Emir Kutluay’, Aziz Caglar Alaloglu”, Hermann Winner™

‘Hacettepe Universitesi, Makina Miihendisligi BéIimii.
“Technische Universitat Darmstadt, Institute of Automotive Engineering, FZD.

ABSTRACT

In this study a step by step methodology for frequency domain validation of vehicle dynamics simulation
models is presented. Vehicle dynamics models are used to predict the dynamic properties of proposed or
existing vehicles and have an important role in development of many automotive technologies. The
effectiveness of vehicle dynamics simulations can be improved, if the simulation and the modeling process
are optimized and standardized. To this aim a data handling methodology based on V-Model framework
is presented and the steps of this process concerning frequency domain validation are explained. The
process is demonstrated using data obtained by performing the sine-sweep maneuver with a test vehicle.
The results of the analysis are presented and the properties of the validation methodology are discussed.
The proposed methodology aims to achieve time and cost efficient simulation projects with increased
model reliability by enhancing the traceability of the validation process.

KEYWORDS: Vehicle Lateral Dynamics, Frequency Response, V-Model, Validation Methodology.
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OTOBUS TASARIM VE TASARIM DOGRULAMA SURECINDE
OPTiMiZASYON TEKNIKLERi UYGULAMALARI

Fatih Kagnicr’

"Anadolu Isuzu Otomotiv Sanayii A.S.

OZET

Otobls g6vde tasariminda farkl disiplinler dikkate alinarak tasarima yon veriimektedir. Ara¢ gdvdesi
tasarlanirken garpisma givenligi, NVH (Titresim, Gurtlti ve Rahatsizlik),dayanim ve agirlik disiplinleri
icin belirli hedeflere sahip olmak zorundadir. Bu disiplinler genel olarak devrilme ve garpma sonucu
hasarlara karsI govdenin gosterdigi sekil degistirme ile govdenin egilmeye, burulmaya ve dinamik etkilere
karsi gosterdigi direng olarak distndilebilinir. Geleneksel otobiis gvde gelistirme surecinde ancak gévde
yapisi ortaya giktiktan sonra garpisma guvenligi, NVH ve dayanim ile ilgili hedefler incelenebilmektedir.
Dolayisiyla tasarimda surekli bir iterasyona gidilmektedir. Her ne kadar, CAE (Bilgisayar Destekli
Muhendislik) yontemleri bu siirece yardimci olsa da tasarimin farkli hedeflere sahip olmasi, ortaya
istenilen tasarimin gikmasina engel olmaktadir. Bu calismada sunulan metodoloji sayesinde ozellikle
otobls gévdelerinin karkas yapi profilleri tasarlanmadan daha 6nce carpisma guvenligi, NVH ve dayanim
ile ilgli disiplinler arasinda minimum agirlik hedef alinarak optimum bir otobiis gdvdesi ortaya
cikarilacaktir. Tamamiyla CAE araglari ile optimizasyon yéntemleri kullanilarak elde edilecek gdvde
yapisinin hem sanal hem de gercek validasyonlari yapilarak hedef degerler ile karsilastirilabilecektir.

ANAHTAR KELIMELER: Otobiis, Govde, Optimizasyon, Toploji, Boyut, Kalinlik, Agirlik, Carpisma
Guvenligi, NVH, Dayanim, Validasyon, Similasyon, Sonlu elemanlar, Test.

APPLICATION OF OPTIMIZATION TECHNIQUES IN BUS PRODUCT
DEVELOPMENT PROCESS

ABSTRACT

Bus body design direction is given by considering the different disciplines . When designing the vehicle
body, crashworthiness, NVH, strength and weight must have specific goals for each discipline. These
disciplines can be classified that torsion, bending and dynamic stiffness of bus body also deformation of
the body in case of crash and rollover. In traditional bus development process, first bus body structure
arise than crash safety, NVH and durability targets can be examined on. Although, CAE ( Computer
Aided Engineering ) design methods assist in this process, though having different objectives, prevent the
outbreak of the desired design is revealed. Through the methodology presented in this study, the
carcasses of bus body building profiles before being designed, crash safety, NVH and durability targets
related with the minimum weight of an optimal target the bus body will be revealed. CAE tools completely
obtained using the optimization method of the structure body to be made in both virtual and real validations
may be compared with target values.

KEYWORDS: Bus Body, Optimization, Validaiton, Simulation, Crash, NVH, Durability, Weight.
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OTOMOTiV SANAYINDE KULLANILAN YUKSEK MUKAVEMETLI CELIKLERDE
SEM-OIM TEKNiGi ILE BEYNITiK MIKRO YAPILARIN KANTITATIF
KARAKTERIZASYONU

Hakan Aydin

Uludag Universitesi, Miihendislik Fakiltesi, Makine Miihendisligi Béliimi, Bursa, Tiirkiye

OzZET

Otomotiv sanayinde kullanilan yUksek mukavemetli celiklerin mekanik ozellikleri, mikroyapilarinda
bulunan martenzitik veya beynitik yapilarla gok yakindan iligkilidir. Mikroyapidaki mevcut martenzitik veya
beynitik yapilarin karakteristigine bagli olarak mekanik Ozellikler belirlenir. Bu ylzden, yiksek
mukavemetli geliklerin mekanik ozelliklerini dngorebilmek ve ylksek mukavemetli geliklerin mikroyapilari
ile mekanik Ozellikleri arasinda ilgili korelasyonlari olusturabilmek igin beynitik veya martenzitik
mikroyapllarin kantitatif karakterizasyonu son derece onemlidir. Bu amacla, bu ¢alismada surtinme
karistirma kati hal kaynak yontemiyle kaynak edilmis yiksek mukavemetli HSLA celiginin kaynak
bolgesinde olusan beynitik yapilarin SEM-OIM (Scanning Electron Microscopy-Orientation Imaging
Microscopy) teknigi ile kantitatif karakterizasyonuna yonelik bir yaklagim aciklanmaya galigiimistir.

ANAHTAR KELIMELER: Yuksek mukavemetli celikler, Kaynak, Beynitik Yapi, Kantitatif Karakterizasyon,
OIM (Orientation Imaging Microscopy).

QUANTITATIVE CHARACTERIZATION OF BAINITIC MICROSTRUCTURES IN HIGH
STRENGTH STEELS USED IN AUTOMOTIVE INDUSTRY THROUGH
SEM-OIM TECHNIQUE

ABSTRACT

Mechanical properties of high strength steels used in automotive industry are very closely related with
martensitic or bainitic structures in the microstructures. Mechanical properties significantly depend on the
characteristic of bainitic or martensitic structures in the microstructure. Therefore, quantitative
characterization of bainitic or martensitic microstructures is extremely important to predict mechanical
properties of high strength steels and establish the correlations between microstructures and mechanical
properties of high strength steels. For this purpose, in this study, an approach for quantitative
characterization of bainitic structures in the weld zone of friction stir welded HSLA steel through SEM-
OIM (Scanning Electron Microscopy-Orientation Imaging Microscopy) technique was tried to explain.

KEYWORDS: High strength steels, Welding, Bainitic Structure, Quantitative Characterization, OIM
(Orientation Imaging Microscopy).
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FATIGUE BASED TOPOLOGY OPTIMIZATION OF FORD TRUCK
ANTI-ROLL BAR BRACKET

*M. Burak Yegin, Fatih Kogar*, Ciineyt Akarsu**, Okan Dogru*

*Ford Otosan A.S, Vehicle Engineering, Durability/CAE, Kocaeli
**Ford Otosan A.$, Vehicle Engineering, Method Development, Kocaeli

ABSTRACT

Nowadays, a lightweight component design plays a significant role in both cost of a vehicle and fuel
efficiency in competitive automobile industry. This paper describes the optimization study of an anti-roll
bar bracket used in a heavy commercial vehicle, according to road load data (RLD). Anti-Roll bars are
used to avoid rolling of a car. In order to measure real forces acting on anti-roll bar links, calibration study
is performed in laboratory conditions. According to this study, measured strains are correlated with
theoretical strain-force curve. After the correlation study, fatigue based topology optimization is made on
anti-roll bar cast iron bracket according to road load data which is performed at Proving Ground. In this
study packaging volume, different road profiles, fatigue cycle limits, material of bracket and manufacturing
constraints are taken into consideration. Compared with initial design, the weight of anti-roll bar bracket
is reduced by 25% while keeping the fatigue life in an acceptable level.

KEYWORDS: Topology optimization, RLD, fatigue analysis, anti-roll bar cast iron bracket.

FATIGUE BASED TOPOLOGY OPTIMIZATION OF FORD TRUCK
ANTI-ROLL BAR BRACKET

OZET

GunumUzde arag komponentlerinin hafifletiimesi, arag maliyeti ve yakit tliketimi agisindan otomotiv
endustrisinde onemli bir rol oynamaktadir. Bu ¢alismada, agir bir ticari aragta kullanilan denge ¢ubugu
(ARB) dokum braketinin, yol yiik verileri (RLD) yardimiyla optimazyonu anlatilmistir. Denge gubugu,
aragta donus esnasinda devrilmeyi engellemek amaciyla kullanilir. Bu ¢alisma kapsaminda denge
cubuguna gelen yukleri dogru sekilde dlgmek amaciyla labaratuvar testleri gergeklestirilmis ve linklere
gelen kuvvetler teorik birim sekil degistirme — kuvvet egrisine gore kalibre edilmistir. Yapilan kalibrasyonun
ardindan test pistinden gelen yol yukleri kullanilarak, denge gubugu dokium braketinin yorulma tabanli
topoloji optimizasyonu yapilmistir. Bu galismada paketleme alani, farkli yol profilleri, yorulma gevrim
sayllari, dokim braket malzemesi ve imalat kisitlari gibi parametreler géz ontne alinmistir. Topoloji
optimizasyonu sonucunda braketin agirligi, yoruima dayanimi kabul edilebilir seviyelerde tutularak ilk
tasarima gore %25 oraninda azaltilmistir.

ANAHTAR KELIMELER: Topology optimizasyonu, YYV, yorulma analizi, denge cubugu dékiim braketi.
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ALCAK TABANLI OTOBUSLERDE KULLANILAN PORTAL AKSTA
PARAMETRE OPTIMIZASYONU

Emre Sert, Sertag Dileroglu, Mehmet Bilir

Anadolu Isuzu Otomotiv A.S

OzZET

Algak Tabanl Otobustin kasis gegisi sirasinda arka portal aksin, sol tekerlek bolgesinde karkasa garptigi
gozlemlenmistir. Olgiilen deplasman degerini azaltmak igin; hava kériigii ve amortisoriin karkas baglanti
noktalarindaki “x” ve “y” koordinatlarinin 40 mm arasinda degisimlerinin etkisi incelenmistir. En az
deplasman degerini verecek sekilde baglanti koordinatlarinda optimizasyon yapiimistir. Optimizasyon

sonucuna gore, hava korGgunin baglanti noktalarindaki “y” koordinatini degistirmek en etkin uygulama
olacatir.

ANAHTAR KELIMELER: Portal Aks, Parameter Optimizasyonu, Stispansiyon Analizi, Adams/Car, Algak
Tabanli Otobis.

PARAMETER OPTIMIZATION OF THE PORTAL AXLE USED IN
THE LOW FLOOR BUSES

ABSTRACT

When Low Floor Bus pass over the bump, It was was observed that the rear left wheel in the portal axle
hit the body. The effect of £40 mm changes at the "x" and "y" coordinates that Air bellows and shock
absorber connection on the body have been investigated in order the to reduce the measured
displacement. To give a minimum value of the displacement, has been optimized at the coordinates of
the connection. According to the optimization results, changing “y" coordinates at the air bellows
connection must be most effective application.

KEYWORDS: Portal Axle, Parameter Optimization, Suspansion Analysis, Adams/Car,Low Floor Bus.
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KAUGUK BURGLARIN SEKIL OPTIMiZASYONU

Caner Giiven’, Merve Yavuz Erkek™, Necmettin Kaya™

) "Rollmech Automotive, Bursa
“Uludag Universitesi, Teknik Bilimler MYO Kalipgilik Programi, Bursa
"Uludag Universitesi, Mihendislik Fakltesi, Makine Miih. Béllim, Bursa

OzZET

Kauguk malzemeler endustride genis bir kullanim alanina sahiptirler. Ancak kauguk drinlerin gogunlugu
malzeme karakteristiklerinin karmagsikligi nedeniyle tecribe ve deneylere dayanarak tasarlanmaktadir.
Bu calismada araglarda kullanilan kauguk burg¢ geometrisinin sekil optimizasyonu gerceklegtirilmistir.
istenen statik rijitlik egrisini saglayan burg geometrileri sekil optimziasyonu ile belirlenmistir. Sonlu
elemanlar modelinde hiperelastik malzeme modeli tanimlanabilmesi igin malzeme testleri yapilmis ve
hiperelastik malzeme modeli segilmistir. Deney tasarimi yontemi ile elde edilen fonksiyon tizerinden burg
geometrisi optimize edilmigtir.

ANAHTAR KELIMELER: Kauguk burg, optimizasyon, sonlu elemanlar analizi, hiperelastik malzemeler.

SHAPE OPTIMIZATION OF RUBBER BUSHINGS

ABSTRACT

Rubber materials are widely used in industry. However, most of rubber components have been designed
by experiences or experiments because of complicated chacarestics of rubber materials. In this study,
shape optimization of rubber bushing geometry which is used in vehicle was carried out. To define a
hyperelastic model in finite element model, material tests were realized and a hiperelastic material model
was chosen. Bushing geometry was optimized due to the function which is obtained with design of
experiment method.

KEYWORDS: Rubber bushing, optimization, finite element analysis, hiperelastic materials.
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SALINCAK KOLU PARGASININ Y_UKSEK ML_JKAVEMETLi SACLARDAN
GELISTIRILMESI VE OPTIMIZASYONU
Mesut Kaya, Metin Calli, Emre Yigitoglu, Tayfun Sigirtmag

*Cogkunoz Metal Form A.S., OSB Mavi Cadde No:5 Bursa Tirkiye

OzZET

Bu calismada, hafif ticari bir araca ait salincak kolu, yiksek mukavemetli iki sacin kaynakla birlestirilmesi
ile tasarlanmis, inertia relief lineer ve nonlineer, kauguklu gekme gibi tasarimin dogrulanmasi icin gerekli
sayisal analizler gerceklestirilnis ve optimize edilmistir.

ANAHTAR KELIMELER: Salincak kolu, sonlu elemanlar analizi, yiiksek mukavemetli malzemeler.

SALINCAK KOLU PARGASININ YUKSEK MUKAVEMETLI SACLARDAN
GELISTIRILMESI VE OPTIMiZASYONU

ABSTRACT
In this study, a lower control arm (LCA) for a light-commercial vehicle is designed by welding of double
metal sheets. LCA design has been analyzed on FEA software in order to obtain linear and nonlinear test

requirements by using inertia relief option, tensile test requirements by using rubbers.

KEYWORDS: Lower Control Arm, finite element analysis, high strength steels.
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ABS FREN DINAMIGINE YONELIK GOKLU MODEL GEGiSLi DOGRUSAL
PARAMETRELERi DEGISKEN KONTROLCU ALGORITMALARININTASARIMI

S.Caglar Baglamigh

Hacettepe Universitesi, Miihendislik Fakiiltesi, Makine Miih. Bol. 06800 Beytepe Ankara

OZET

Bu galismanin konusu elektromekanik fren sistemine sahip binek tasitlara yonelik, yenilikgi, siris ve yol
sartlarina gore uyarlanabilir, ylksek performansli ABS (Antiblokaj Fren Sistemi) kontrol algoritmalarinin
tasarimidir. Kontrolcti mimarisi olarak Dogrusal Parametreleri Degisken (DPD) tipi kontrolctiler ¢oklu
model gegisli bir altyapi icerisine yerlestirilmis ve farkli yol sartlari altinda farkli kontrolctler arasi kararli
gegislerin yapiimasini garantileyen kararllik kosullari dogrusal matris esitsizliklerinin ¢ozimiyle elde
edilmistir. Benzetim sonuglari teklif edilen kontrolcl mimarisinin ABS kontrollinde ylksek etkinligi
oldugunu gostermektedir.

ANAHTAR KELIMELER: ABS Kontrol Sistemi, Coklu Model Gegisli Kontrol, Dogrusal Parametreleri
Degisken Sistemler.

DESIGN OF MULTIMODEL SWITCHING LINEAR PARAMETER VARYING
CONTROLLERS FOR ANTILOCK BRAKE SYSTEM

ABSTRACT

The subject of this project is the design of innovative, high performance ABS (Antilock Braking System)
control algorithms that are scheduled with road and driving conditions for passenger vehicles equipped
with electromechanical brake systems. Linear parameter varying (LPV) controllers are embedded in a
multimodel switching setting and the stable switching between different controllers under varying road
conditions is guaranteed through the satisfaction of stability conditions expressed in terms of linear matrix
inequalities. Simulation results show that the proposed controller architecture is effective in ABS control.

KEYWORDS: ABS Control System, Multi model switching based control, Linear Parameter Varying
Systems.
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ADAP-TIRE: TASIT VE LASTIK DINAMIK DURUM VE PARAMETRELERININ
TAHMININE YONELIK GENiSLETILMi$ KALMAN FiLTESi
ALGORITMASININ BiR UYGULAMASI

Arash Hosseinian Ahangarnejad, S. Caglar Baglamigh

Hacettepe University, Department of Mechanical Engineering, Ankara, Turkey

OzZET

Bu bildiride tasit ve lastik dinamik durum ve parametrelerinin tahminine yonelik Genisletilmis Kalman
Filtesini algoritmasinin bir uygulamasi sunulmustur. Gelistirilen algoritma (Adap-tire) bilimsel literaturde
mevcut olan basit lastik modellerinin ¢evrimici uyarlanmasi tzerine kuruludur. Algoritmanin etkinligi Magic
Formula lastik modeline sahip dogrusal olmayan dizlemsel tagit modelinden gelen tasit durumlari ve
lastik parametreleri degerlendirilerek incelenmistir. Benzetim sonuclari bahsi gegen kritik 6neme sahip
tasit durumlari ve lastik parametrelerinin tahmininde son derece etkin oldugunu gostermistir.

ANAHTAR KELIMELER: Genisletiimis Kalman Filtesi, Durum ve Parametre Tahmini, Uyarlamali Lastik
Modeli.

ADAP-TIRE: EKF FILTERING FOR VEHICLE STATE ESTIMATION BASED ON TIRE
PARAMETER ADAPTATION

ABSTRACT

This paper presents an application of the Extended Kalman Filter (EKF) algorithm for the estimation of
vehicle/ tire dynamics states and parameters. The developed algorithm- Adap-tire relies on online
adaptation of simple tire models available in the literature and is used here for vehicle handling estimation.
The performance of Adap-tire is assessed by comparing estimated vehicle states (vehicle body sideslip
angle) and tire parameters with characteristics of a nonlinear vehicle planar model with tires modeled
according to the Magic Formula. Simulation results indicate that the proposed algorithm is very efficient
in estimating critical vehicle states and tire parameters.

KEYWORDS: Extended Kalman Filter, State and Parameter Estimation, Adaptive Tire Model.
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ISTANBUL SEHRI TRAFIK KOSULLARINDA ADAPTIF SEYIR KONTROLU
ILE ARAG TAKIBININ DEGERLENDIRILMESI

*kk

ilker Altay’, Raif Karaahmetoglu™, Bilin Aksun Giiveng™, Levent Giiveng™

“istanbul Technical University, Department of Mechanical Engineering, istanbul
**Tiimosan R&D, Ari Teknokent, istanbul
“Okan University, Mekar Labs, School of Engineering and Architecture, istanbul

OzZET

Bu calismada, arastirma grubumuzun onceki galismalarinda gelistirdigi Adaptif Seyir Kontrolu (ASK)
sistemi DriveSafe proje veritabanindan alinan gergek siris verileri kullanilarak gergekgi bir simtlasyon
ortaminda test edilmistir. DriveSafe veritabani giivenli stirlis galismalari igin istanbul trafik kosullarinda
toplanmisti. DriveSafe projesi verileri ile olusturulan ara¢ similasyonlarda takip edilen 6ndeki arag
olmustur. Bu arag¢ kendi ASK kontrolclimiiziin denetimindeki sanal arag tarafindan takip edilmektedir. ASK
sistemi ve ara¢ modeli 2011 Blyik Kooperatif Strts Micadelesi (GCDC 2011) kooperatif suris
deneylerinde test edilmis olan Mekar takimi aracindan alinmistir. Bu ¢alismada ASK sistemimiz gergek
verilerle, gergekgi bir laboratuar ortaminda degerlendirilmistir. Bir sonraki adim olarak, ayni ASK sistemi
Carsim simUlasyon ortaminda diger araglarin ve trafik kosullarinin da eklendigi similasyonlarda denendi.

ANAHTAR KELIMELER: Adaptif Seyir Kontrolii (ASK), ASK Degerlendirilmesi, Siiriis Verisi.

CAR FOLLOWING WITH ADAPTIVE CRUISE CONTROL EVALUATED IN iSTANBUL
CITY TRAFFIC CONDITIONS

ABSTRACT

In this study, an existing Adaptive Cruise Controller (ACC) based on the previous work of our research
group is tested in a realistic simulation setting using actual driving data taken from the DriveSafe project
database. This database was collected in istanbul traffic conditions for driving safety studies. The
DriveSafe project database generated actual car is selected as the leading vehicle. This is followed by
our virtual vehicle with ACC. The ACC controller and the vehicle model are taken from the actual Team
Mekar vehicle that was tested in the 2011 Grand Cooperative Driving Challenge (GCDC 2011)
cooperative mobility experiments. The study is used for evaluating our ACC design in a realistic laboratory
setting with real world data. As a further step, the same ACC controller was also implemented and tested
in the CARSIM environment with the additional benefit of being able to add other cooperating vehicles
and traffic conditions.

KEYWORDS: Adaptive Cruise Control, ACC Evaluation, Driving Data.
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DUSUK MALIYETLI, EGITIM AMAGLI ICTEN YANMALI MOTOR ELEKTRONIK
KONTROL UNITESi DONANIM iGEREN SIMULASYON SiSTEMLERI

Serta¢ Karaman, Levent Giiveng

istanbul Okan Universitesi, Miihendislik ve Mimarlik Fakiltesi, Mekar Lab., Makina Mih. Bdl., istanbul

OzZET

Bu bildiride bir egitim laboratuvarda kullanilabilecek i¢ten yanmali motor elektronik kontrol Unitesi donanim
iceren simulasyon sistemi donanim platformlari ve ilgili gercek zamanli isletim sistemleri sunulmus ve
karsilastiriimigtir. Donanim igeren simUlasyon sirasinda motor elektronik kontrol Unitesine gonderilmek
icin sentetik krank safti hiz sensorli ve kam safti hiz sensoru sinyallerini Gretmek icin hazirlanmig bir
Matlab grafik kullanici araylzi tanitilmigtir. Bu grafik araylz donanim igeren similasyon sirasinda, motor
elektronik kontrol Unitesi tepkisini kontrol etmek igin arizali sensor sinyalleri Uretmek igin de kullanilir.
Grafik arayuz ile olusturulabilen hatali sinyallerin drnekleri gosterilmistir.

ANAHTAR KELIMELER: Donanim igeren simiilasyon, igten yanmali motor elektronik kontrol Ginitesi.

LOW-COST, EDUCATIONAL INTERNAL COMBUSTION ENGINE ELECTRONIC
CONTROL UNIT HARDWARE-IN-THE-LOOP TEST SYSTEMS

ABSTRACT

Different hardware platforms and their associated real time operating systems that can be used in an
educational laboratory for illustrating engine ECU hardware in the loop testing are presented and
compared in this paper. A Matlab graphical user interface prepared for generating synthetic crank and
camshaft angular position sensor signals to be fed to the engine ECU during HiL testing is introduced.
This GUI is used to generate faulty sensor signals to check the response of the engine ECU during HiL
simulation. Examples of faulty signals that can be generated with the GUI are illustrated.

KEYWORDS: Hardware-in-the-loop simulation, engine electronic control unit.
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ARAG YOL YUKLERININ DI$ DiKiz AYNAYA ETKILERI VE DIS DIKiz AYNA
TITRESIM PARAMETRELERININ INCELENMESI

Basri Caligkan, irfan Kamas, Taner Karslioglu

FEKA Otomotiv Mamdilleri San. ve Tic. A.S., Bursa

OzZET

Arag Ustu guvenlik pargasi olan dis dikiz aynanin titresim girdilerini elde etmek igin, oncelikle 4 serbestlik
dereceli arag modellemesi yapiimis ve farkli yol girdileri igin titresim cevaplari elde edilmistir. Benzer
sartlari, laboratuar ortaminda gerceklestirmek icin olusturulan test diizenegi anlatilmigtir. Farkl test
sartlarini tanimlayarak gerceklestirdigimiz sonlu elemanlar analizlerinde dis dikiz aynaya ait gesitli
parametre degisimlerinin dis dikiz ayna cevabina etkileri incelenmistir.

ANAHTAR KELIMELER: Yarim Tasit Modeli, Titresim Cevabi, Dis Dikiz Ayna, Sonlu Elemanlar Analizi.

EFFECTS OF ROAD LOADS ONTO AN OUTER SIDE MIRROR AND EXAMINATION
OF VIBRATION PARAMETERS OF OUTER SIDE MIRROR

ABSTRACT

A system that has 4 DOF (Degree of Freedom) is created and solved in order to provide vibration inputs
in conditions of different road loads, for the outer mirror which is one of the safety part of a vehicle. Test
conditions to simulate road loads have been examined. Vibration response which depends on an outer
side mirror system parameters was examined.

KEYWORDS: Half Vehicle Model, Vibration Response, Outer Side Mirror, Finite Element Analysis.
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MODELLING OF HEAVY DUTY TRUCK SYSTEMS FOR NVH ANALYSIS

Birkan Tung

Ford Otosan A.S., Product Development, Gebze, Kocaeli

ABSTRACT

Heavy commercial truck area is an important part of vehicle industry. Increasing competition in the market
requires newly developed vehicles of comanies to succesfully handle different kind of attribute
requirements beyond durability performance of trucks. While major design criteria of trucks is mainly
based durability considerations, passenger cars are commonly designed with increased NVH and
dynamic performance. Recent developments show that comfort of trucks becomes more important to
achive best product in the market. NVH investigation of vehicles can be divided into two main categories
such as airborn noise contribution and structure born vibration and acoustic path analysis. There are
powerful CAE tools in the market used to model structural behavior of the vehicles and adress issues
based on the models developed for NVH simulations. This paper introduce modelling approach of a heavy
commercial truck with a finite element based CAE tool to simulate response of the vehicle under different
powertrain loading conditions such as idle and wide open throttle situations.

KEYWORDS: Truck NVH, mathematical models, vehicle NVH, virtual prototyping, simulation, NVH CAE.
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DiZEL MOTOR GURULTUSUNUN ILETIM YOLU ANALIZI

Sengil Ari, Ahmet Giiney

istanbul Teknik Universitesi, Makina Fakiiltesi, Makina Miih. Bdl., Istanbul

OZET

Motor titresim ve gurultisu tagitin sirls kalitesi ve seyahat konforu agisindan da biylk 6nem
tasimaktadir ve bu sebeple motor Ureten firmalar i¢in 6nemli bir ¢alisma konusudur. Bu ¢alisma
kapsaminda da dizel motorlarin gurdltist ve guraltt transfer mekanizmalari incelenmigtir. 4 silindirli iki
dizel motora ait deneysel olarak elde edilen indikator diyagramlari ve gurGlth seviyeleri kargilastiriimistir.
Ayrica, iki motorun yanma basinglari, yakit ile tahrik edilerek elde edilen indikator diyagramlarindan
elektrik motoruyla elde edilen basing diyagramlari ¢ikartilarak elde edilmistir ve bu basing degerleri bir
FFT donustmi ile frekans eksenine donustlrlimis ve karsilastirimigtir. Son olarak da, iki motorun
transfer ve yayilim fonksiyonlari, indikator diyagramlari, titresim ve gurGltd olgimleri yardimiyla elde
edilmis ve karsilagtiriimigtir.

ANAHTAR KELIMELER: Dizel motor giiriiltiisi, iletim yolu analizi.

TRANSFER PATH ANALYSIS OF DIESEL ENGINE NOISE

ABSTRACT

Engine noise and vibration are very important parametres in terms of driving comfort and ride comfort, so
these are very significant research areas for engine producers. In this study, diesel engine noise and
noise transfer paths were presented. Indicator diagrams and noise levels of two different diesel engines
were compared. Besides, combustion pressures of these diesel engines were attained with the pressure
level difference between engine-driven and electric motor and these pressure values were converted to
frequency domain with a FFT algorithm and compared. Finally, transfer and radiation functions of these
two engine were also obtained by means of indicator diagrams, vibration and noise measurements and
they were analyzed.

KEYWORDS: Diesel engine noise, transfer path analysis.
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BIiR HAFIF TICARI ARAGTA DIS DiKiZ AYNASI TITRESIMLERININ INCELENMESI

Selma Yildirim, Sevda Telli Getin*, Hiiseyin Karabulut*

*Uludag Universitesi, Miihendislik Fakiiltesi, Makine Miih. B8., Bursa
** Ficosa Otomotiv A.S., Bursa

OZET

Hafif ticari araglarda kullanilan dikiz aynalar, dinamik ve aerodinamik yiklere maruz kalmaktadir. Bu
yuklerin var olmasindan 6tirl aynada gorls performansini olumsuz yonde etkileyen belirli titresim
hareketi mevcuttur. Aynada olusan titresimler surdcinin gorustnu bozabilmekte ve surls guvenligini
tehlikeye atabilmektedir. Bu nedenle, titresimlerin minimize edilmesi istenmektedir. Yapilan ¢alismada
aynanin mekanik titresimleri incelenerek titresim dzelliklerinin iyilestirilmesi i¢in Oneriler arastiriimistir. Bu
maksatla, 6ncelikle aynanin modal analizi yapilmis ve dogal frekans degerleri tespit edilmistir. Ayrica,
modal ¢ekic ve sarsici testleri ile aynanin dogal frekanslari deneysel olarak da él¢tilmis ve analiz sonuglar
ile karsilastiriimistir. Yapilan calismalarla, aynanin malzeme ozelliklerinin ve tasarim degisikliklerinin
dogal frekanslara etkisi arastirilmis ve vibrasyon karakteristigini iyilestiren malzeme ve geometri degerleri
tespit edilmistir.

ANAHTAR KELIMELER: Dikiz Aynasi, dogal frekanslar, modal analiz, titresim testleri, sonlu elemanlar
yontemi.

BiR HAFIF TICARI ARAGTA DIS DiKiZ AYNASI TITRESIMLERININ iINCELENMESI

ABSTRACT

The external mirrors which are used in light commercial vehicles are subject to dynamic and aerodynamic
loads. Due to occurrences of these dynamic loads there will be certain vibrations which affect the mirrors’
visual performance in an adverse manner. The vibrations of mirrors can disrupt the driver’s vision and put
at risk on driving safety. The desirable situations; minimize the vibration. In this study the mechanical
vibrations on the mirror were investigated and mechanical vibration characteristics of the mirror were
improved. Modal analyses were made with finite element method, using hypermesh package and natural
frequencies were determined. The natural frequencies were measured by modal hammer test and shaker
tests and the tests results were compared with the ones obtained by hypermesh finite element software.
In hypermesh software, iterations has been done to see the effect of material specifications and
geometrical changes. So the appropriate structure and material specifications which are improved
vibration characteristics were determined.

KEYWORDS: Rearview mirror, natural frequencies, modal analysis, vibration tests, finite element
method.
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TASITLARDA NVH PERFORMANSI Gf_')ZETiLERE.K UYGULANAN AGIRLIK
AZALTMA YONTEMLERI

Yusuf Kartal*, ismail Ahmet Giiney*

*Dogus Universifesi, Miihendislik Fakiiltesi, Makine Mih. Bél., istanbul
** istanbul Teknik Universitesi, Makine Fakiiltesi, Makine Miih. Bél., Istanbul

OzZET

Agirliklarin her gegen giin artmasiyla birlikte son donemlerde tasit hafifletme projeleri otomotiv sanayi icin
oncelikli hedeflerden biri haline gelmistir. Tasit hafifletmenin; yakit tasarrufu, emisyonunu azaltma, maliyet
dustsu ya da ivmelenme performansi gibi birgok getirisi bulunmaktadir. Fakat tagitlarin hafifletimesi NVH
performansini olumsuz etkilemektedir. Bu zitlk tasarimeilar igin dnemli bir engel teskil etmistir. Dolayisiyla
ayni anda hem dusik agirlikta hem de iyi bir NVH performansina sahip tasitlar yapabilmek galismanin
temel amacidir. Bu galismada NVH performansini gdzeterek yapilan hafifletme yontemlerine yer
verilmistir. Uygulanan yontemler hafifletmeyle birlikte akustik ve titresim performansini korumayi ya da
gelistirmeyi amaglamaktadir. Hafifletme yontemleri gurdltd kaynagi olan motor, tasit gévdesi ve tasit
izolasyonu olmak Uzere (¢ ana baslik altinda irdelenmistir. Motor i¢in; emme manifoldu, karter ve denge
milindeki hafifletmelerin NVH’e olan etkisi incelenmistir. Govde yapisi Uzerindeki calismalarda ise klasik
konsept ve U¢ tane yeni tasarlanmis konsept kiyaslanmistir. Tasit izolasyonu kisminda da taban ve tavan
icin yapilan optimizasyonlara yer verilmistir. irdelenen ydntemlerin her biri igin hafifletme, giiriiltii veya
titresim degerleri verilmis ve degerlendirilmistir. Verilen hafifletme yontemlerinden hemen hepsinin NVH
performanslarinda gelisim kaydedilmistir. Gurdltl ve titresim performansi bakimindan performansin
korunmus olmasi da bazi hafifletme ¢alismalari igin yeterli gortimastr.

ANAHTAR KELIMELER: Hafifletme, NVH, titresim, giriiltii.

WEIGHT REDUCTION METHODS CONSIDERING NVH PERFORMANCE
IN VEHICLES

ABSTRACT

Weight reduction projects have become one of the primary targets for otomotive industry with increasing
of weight day by day. Weight reduction has a lot of benefits like fuel eceonomy, emission reduction, cost
saving and acceleration performance. But it adversly affects NVH performance of the vehicle. This
contrast creates an obstacle for designers. Thus main aim of researches is to design both lightweight and
good NVH performance vehicles. In this studying, weight reduction methods considering NVH
performance are included. Methods that are applicated intend to maintain or improve the acoustic and
vibration performance with lightening. These methods are researched extensively in three major topics.
These are engine, body and isolation. For engine; effect of lightening to the NVH in intake manifold, oil
pan and balance shaft are analysed. As for vehicle body; traditional concept compared with three new
design concepts. In vehicle isolation part; floor and roof optimization are included. For each methods
weight,noise or vibration values are given and evaluated. For almost all of the methods a NVH
performance improvement are monitored. In some parts maintaining of noise and viration performance
found enough.

KEYWORDS: Weight Reduction, NVH, vibration, noise.
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ISTANBUL TECHNICAL UNIVERSITY FULL ELECTRIC BATTERY VEHICLE
PROJECT - ITU EV

Ozgiir Ustiin*,**, R.N. Tuncay**,***, Mert Safa Mokiikcii*,**, Omer Cihan Kivang**,***,
Giirkan Tosun**,***

*|stanbul Teknik Universitesi, istanbul
**Mekatro R&D, istanbul
**Okan Universitesi, Istanbul
ABSTRACT

In recent years all expositions of cars show that every OEM is developing at least one electric vehicle.
This subject is growing because of petrol reserve limitation, advertisements of new technology, which
grows more interest, and high efficiency of electric vehicles. From these ideas, Istanbul Technical
University Alternative Energy Club members and it’'s supervisor created an electric vehicle project called
ITU EV. This project is about developing a drive system for a conventional ICE vehicle. ITU EV project is
funded by Istanbul Technical University by every means. It's designers are ITU students and ALEK
supervisors. Starting year of the project is 2011. Project has four different main research areas. These
are electric powertrain, battery part, controlling part and mechanical construction and outer design part.
In this study, electric powertrain design, vehicle user interface and production parts of the project will be
investigated. For electric drivetrain a special design 70 kW powered BLDC motor is produced and
laboratory tests are made. The rated voltage is chosen as 355 V. For transmission output power of the
motor shaft, vehicle’s original transmission system will be used. For driving motor, an inverter design and
assembly is made. The designed motor’s power need calculations are made by hand and design is made
by computer aided softwares. For infotaintment a special vehicle user interface is created. In-vehicle
communication is provided by CAN communication protocol. Data are processed on Matlab which is
working in background and reflected into driver control panel.

KEYWORDS: Electrical vehicle, GUI, BLDCM, Vehicle Dynamics.

ISTANBUL TECHNICAL UNIVERSITY FULL ELECTRIC BATTERY VEHICLE
PROJECT - ITU EV

OZET

Son yillarda elektrikli arag gelistirme ¢alismalari hiz kazanmistir. Dinyadaki petrol rezervlerinin azalmasi
ve igten yanmali motor ile galisan araglarin CO2 emisyonlarinin yiksek olmasi nedeniyle hava kirliligi
yaratmalari bu c¢alismalarin gelismesini saglamistir. Elektrikli ara¢ teknolojisi aslinda en eski arag
teknolojisidir. Elektrik motoru bulusu, i¢ten yanmali motor bulusundan dnce yapilmistir. Ancak ilk Uretilen
elektrikli araglarin menzillerinin ¢ok disuk olmasi ve hizlarinin at arabalarindan az olmasi bu teknolojinin
gelismesine ve ilerlemesine engel olmustur. ilerleyen yillarda bazi firmalar denemeler yapsa da, her
seferinde farkli nedenlerden dolayi elekirikli araglarin ortaya gikmalari gecikmistir. Elekirikli arag
piyasasinin gelismesi ile birlikte tyeleri ITU Elektrik Mihendisligi Bolimi ve ITU Makina Mihendisligi
Bolimu olan ogrenciler ile birlikte ITU Elektrik Mihendisligi Ogretim Uyesi Dog. Dr. Ozgiir Ustiin'iin
danismanliginda ITU Alternatif Enerji Kullibu kuruldu. Kulibin kurulmasi ile birlikte 2011 yilinda iTU
Elektrikli Arag Gelistirme Projesi — iTU EV Projesine de baslandi. Sistemde gercek zamanli calismaya
imkan saglayan sayisal isaret isleyici tim sistemi kendi kontrollinde ydnetebilmektedir. Geri planda
calisan bu makine kontroltinun kullaniciya 6zgl bir araytizinun olmasi gerekmektedir. Arag ici iletisim
CAN haberlesme protokolli ile saglanmaktadir. Bilgiler geri plan da ¢alisan Matlab (izerinde islenmekte
ve suricu kontrol paneline yansimaktadir.

ANAHTAR KELIMELER: Elektrikli araglar, GUI, FDAM, Ara¢ dinamigi.
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DEVELOPMENT OF A VECTOR CONTROLLED IPMS MOTOR DRIVE AND
VEHICLE CONTROL UNIT FOR AN ELECTRIC VEHICLE

Mustafa Karamuk, Mehmet Cepni, Sedat Giir

OTAM A.S., Automotive Technologies R&D Center, istanbul

ABSTRACT

This paper covers various design aspects of electric vehicle development with main focus on powertrain
system. In the first section of the paper, conceptual design issues including the types of electrical
machines for electric vehicles are studied and a schematics is proposed as a guideline for development
steps. As part of a national R&D concept, design activities in an electric vehicle project is presented, which
covers development of an interior permanent magnet synchronous machine drive, vehicle control unit and
experimental setup. On-going status in the project, simulation and test results are given.

KEYWORDS: Electric vehicle, vehicle control unit, motor drive, interior permanent magnet synchronous
motor.
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DORT TEKERLEKLI GUNES ENERJILI ELEKTRIKLI TASITLAR iCiN GOVDE,
TAHRIK SISTEMi VE YURUYEN AKSAM TASARIMI

Mustafa Topgu*, Umut Cakmak*, Biigra Ugurlu*, Fatih Can"", Orhan Atabay***

*ITU Makina Fakiiltesi Motorlar ve Tasitlar Laboratuvari Giines Arabas Atdlyesi 34469 Maslak Istanbul
) **ASELSAN MGEO Cankiri Yolu 7.km Akyurt Ankara
"TU Makina Fakiiltesi Motorlar ve Tasitlar Laboratuvari 34469 Maslak istanbul

OzZET

Bu calisma ITU Giines Arabasi ekibinin ARIBA 6 adli aracinda tasarim siirecinde ve tasarimdan sonra,
stispansiyon geometrisinin ve kabuk tasariminin belirlenmesi, tasitin bilgisayar ortaminda modellenerek
olusturulan strateji calismalarinin incelenmesi, daha stabil ve glvenilir bir arag i¢in yapilan hesaplamalarin
incelenmesi amaciyla yapiimistir. ARIBA 6’y1 mimkiin oldugunca stabil ve konforlu yapabilmek icin pek
cok suspansiyon geometrisi senaryolari denenerek, MSC/ADAMS ticari programinda optimize edilip
uygulanmistir. Glines enerjisi ile ¢alisan araglarin en 6nemli ézelliklerinden birisi de aracin daha az ener;ji
harcamasi icin kabuk tasariminda &zel, rlizgar direncini minimum dilizeye indirecek profillerin tercih
edilmesidir. Bu profiller arag Uzerinde oncelikle SOLIDWORKS yaziliminda modellenip aracin farkli
bdlgelerinde kullanilarak ANSYS/FLUENT ticari programinda analizleri yapiimis ve araca etkiyen riizgar
direnci minimize edilmistir. Aracin tahrik sistemi ve stratejisi ise IPG/Car Maker ve Matlab programlarinda
modellenerek farkli senaryolarda elde edilebilecek en yiiksek enerji verimliligi hedeflenmistir. Bu calisma
gunes arabalarinda kabuk tasarimi, sUspansiyon tasarimi, stratejinin belirlenmesi ve daha stabil ve
guvenilirligi yuksek bir glines arabasinin yapiimasina yonelik bir 6n ¢alisma niteligindedir.

ANAHTAR KELIMELER: Gunes Arabasi, YUrlyen Aksam Tasarimi, Gévde Tasarimi, Tahrik Sistemi,
Tum-Tasit Simulasyonu.

DORT TEKERLEKLI GUNES ENERJILI ELEKTRIKLI TASITLAR IiGIN GOVDE,
TAHRIK SISTEMi VE YURUYEN AKSAM TASARIMI

ABSTRACT

This study was carried out to investigate suspension geometry and shell design of ARIBA 6, the sixth
solar electric car of Istanbul Technical University Solar Car Team, while in design process and after design
process; examining the research of strategy which is modelled in the computer environment and
calculations for more stable and reliable vehicle several suspension geometry scenarios were tried and
optimized by MSC/ADAMS commercial software and applied in order to make ARIBA 6 more stable and
more comfortable. The most significant property of solar vehicles is that they make use of solar energy
and they need to be very efficient at this point so tens of special profiles used to minimize aerodynamic
resistance in order to consume less energy. These profiles firstly modelled by SOLIDWORKS commercial
software and were put different regions on the vehicle and analyzed in ANSYS/FLUENT commercial
software and aerodynamic resistance was minimized. Propulsion system and strategy of the vehicle is
modelled and optimized by using IPG/Car Maker and MATLAB commercial softwares. Another benefit of
this study is that these optimizations are preliminary works for aerodynamic design, suspension system
design, determining strategy and to intend more reliable solar car.

KEYWORDS: Solar Car, Suspension System Design, Shell Design, Propulsion System.
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GERGEK ZAMANLI HIiBRID ELEKTRIKLI TASIT TASARIMI VE SIMULASYONU

Hakan Suvak’, Kemal Ersan”

*Karabik Universitesi Meslek Yiiksekokulu., Karabiik
**Gazi Universitesi Teknoloji Fakiiltesi Otomotiv Mihendisligi., Ankara

OZET

Bu galismada 21.yy da yaygin olarak kullaniimasi disunulen elektrikli bir tagit igin tasarim ve simUlasyon
programinin yapiimasi amaglanmistir. Calismada seri hibrid elektrikli bir tasit icin DC motor ve batarya
grubu matlab/simulink ortaminda simile edilmistir. Ayrica tasiti harekete zorlayan ve tasitin hareketine
engel olan direng kuvvetleri de hesap edilerek bir .m file dosyasi yazilmistir. UDDS (Urban Dynamometer
Driving Schedule) sehir ¢evrimine gore zamana bagll olarak tasitin ihtiya¢ duydugu anlik gug ihtiyaci
yazilan .m file dosyasina atilmig ve simtlasyon yapilmigtir.

ANAHTAR KELIMELER: Hibrid tasit, similasyon, simulink.

GERGEK ZAMANLI HiBRID ELEKTRIKLI TASIT TASARIMI VE SIMULASYONU

ABSTRACT

In this study, it is aimed to to design an electric vehicle, which can be used widely in 21st century, and to
develop asimulation software. DC motor and battery pack for a serial hybrid electric vehicle was simulated
in matlab/simulink. Besides, driving force and resisting forces were calculated and printed as a .m file.
Instantaneous force demand of the vehicle according to UDDS (Urban Dynamometer Driving Schedule)
was recorded into the .m file and the simulation was done.

KEYWORDS: Hybrid vehicle, simulation, simulink.
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TASARIM PROGRAMI CATIA iLE ELEKTRIKLI ARAG SASi VE AKTARMA
ORGANLARI KAVRAM TASARIMI

*Hagsmet Cedden, “Kemal Ersan

‘Gazi Unj_versitesi, Fen Bilimleri Enstitlisu, Makine Egitimi. Bol., Ankara
“Gazi Universitesi, Teknoloji Fakiiltesi, Otomotiv Mih. Bél., Ankara

OzZET

Bu calismada, bilgisayar ortaminda ¢ boyutlu olarak elektrikli bir aracin sasi ve aktarma organlari
tasarimi gergeklestirimistir. Tasarim yapilirken ginimuz elektrikli araglarinda kullanilan pargalarin ve
sistemlerinin konumlari incelenerek ve yer tespiti yapilarak, tasarim bu tespitlere gore sekillendirilmistir.
Yapilan tasarim calismasinda yazilim olarak Dassault Systemes firmasinin gelistirmis oldugu CATIA
programi kullaniimistir. Gnimizde gemi inga, havacilik ve otomotiv sektoriinde yaygin sekilde kullanilan
profesyonel bir yazilimdir. Bu programda elekirikli aracin tasarimi gerceklestirilirken glnimlz
kosullarinda uygulanabilirligi dustntlmis, daha basit ve kolay bir sekilde Uretimi amaclanmistir. Bu
maksatla yapilan calismada dizayn edilen elektrikli bir aracin sasi, karoseri ve aktarma organlari
tertibatinin yerlesimi ve konumlandiriimasi yapilmistir.

ANAHTAR KELIMELER: Elektrikli arag, tasarim, sasi, CATIA.

CHASISS AND POWERTRAIN CONCEPT DESING OF ELECTRIC VEHICLE
BY USING CATIA COMPUTER PROGRAM

ABSTRACT

In this study, the chassis and powertrain design of electric vehicle was performed via three-dimensional
computer program. During the design process, the system and components used in today’s electric
vehicle are observed and this desing is formed according to these knowledge. in the design study is used
CATIA program as software which is generated by Dassault Systemes company. Today, this software is
used widely in shipbuilding, aerospace and automotive industry. in course of the process is considered
the applicability and viability of the design. in the meantime the design was aimed to performed as easier
producer. in this search for a electric vehicle which made design chassis, body and components of
powertrain arrangements was made.

KEYWORDS: Electricty vehicle, desing, chassis, CATIA.
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AL-Si KAPLAMALI OTOMOTIV GELIKLERINDE LAZER KAYNAKLI
BIRLESTIRME UYGULAMALARI

Giirkan Kakagoglu, Tayfun Sigirtmag, Ahmet Karaaslan, Alptekin Kisasoz
Coskundz Metal Form A.S., OSB Mavi Cadde No:5 Bursa Turkiye

OzZET

Bu calismada, gelisen Otomotiv Sanayinde Lazer kaynak kullaniminin dnemi, dzellikle Al-Si kaplamali
otomotiv celiklerinde fiber lazer ile birlestirme sonrasinda ulagilan sonuglar, degerlendirmeleri,
parametrelere etki eden faktorler ve bunlarin optimizasyonu anlatiimigtir.

ANAHTAR KELIMELER: Fiber Lazer Kaynak, Al-Si kaplamali celikler, kaynak parametre optimizasyonu.

AL-Si KAPLAMALI OTOMOTIV GELIKLERINDE LAZER KAYNAKLI
BIRLESTIRME UYGULAMALARI

ABSTRACT

In this study, importance of the fiber laser welding and implementations on the developing Automotive
Industry has disclosed. Variabilities on the welding area, evoluation of welding results, factors which are
affects parameters and optimisation studies of parametres on AL-SI coated steels has described.

KEYWORDS: Fiber Laser Welding, AL-SI coated steels, Parametre optimisations on the welding.
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OTOMOTIV SANAYiSINDE KULLANILAN VITES KUMANDA MILININ ROBOTIK
GAZALTI (MAG) KAYNAGINDA MEYDAN GELEN KAYNAK HATALARI VE GOZUM
ONERILERI

Mehtap Hidiroglu’, Coskun Karatas’, Nizamettin Kahraman

) "Sila Teknik Oto Yan San. A.$., Bursa
“Karabiik Universitesi, Teknoloji Fakiiltesi, imalat Miih. Bél., Karabiik

OZET

Bu calismada, otomotiv sanayisinde gaz alti robot kaynagi ile birlestirilmis vites kumanda mili
elemanlarinda gortlen kaynak hatalari goz ile muayene edilmistir. Kaynakli birlestirmelerde gorulen
hatalar, makro olarak gortintiilenerek incelenmistir. Muayenede, simetrik olmayan geometrilerde cift tarafli
i¢ kdse baglantilari, kaynak dikisinin akmasi, gozenekler, sicramalar gibi ylzeysel kaynak hatalari tespit
edilmis ve s0z konusu hatalarin 6nlenmesi adina ¢ozim onerileri sunulmustur.

ANAHTAR KELIMELER: Vites kumanda mili, Gazalti kaynak hatalari, Gézle Muayene.

THE WELDING DEFECTS AND THE SUGGESTIONS OF GEAR SELECTOR ROD
JOINDED WITH ROBOTIC GAS METAL ARC WELDING IN AUTOMOTIVE INDUSTRY

ABSTRACT

In this study, the welding defects in the components of gear selector rod welded with robotic gas metal
arc welding method were examined through visual inspection. These defects were examined in macro
scale and analyzed. In the examination, some welding defects such as double-sided inner corner
connections defects in nonsymmetrical geometries, pouring of the welding seam and the pores were
detected and some solution suggestions were presented to prevent the defects in question.

KEYWORDS: Gear selector rod, MAG welding defects and Visual inspection.
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OTOMOTIV SAC METAL SEKILLENDIRME KALIP URETIM ASAMALARININ
STANDART ZAMANLARININ BELIRLENMES|

imren Oztiirk Yilmaz*, Necip Ceylan*, Selim Ozeng*, H. Cenk Ozmutlu**,
Seda Ozmutlu**, Gizem Goklii

*Bgygelik Gestamp A.S Ar-Ge Merkezi., Bursa
**Uludag Universtesi, Endistri Mihendisligi Bolima., Bursa

OZET

Otomotiv sektoriintin bel kemigini olugturan kalipgilik sektoriinde gelismeler saglanmasi Tlrkiye yan
sanayisinin gelismesi ve kuvvet kazanmasi agisindan dnem arz etmektedir. Uretim planlama faaliyetleri
verimliligin arttirnimasinda temel unsurlardan bir tanesidir. Kalipgilik sektorinde Uretim cizelgeleme
faaliyetlerinin yani sira, belli zaman pencerelerindeki kapasite planlama faaliyetleri ve musterilere verilen
tekliflerde fiyatlandirma yapilabilmesi 6nem arz etmektedir. Planlama faaliyetlerinin basarili sekilde
gerceklestirilebilmesi icin ise, kalip Uretim operasyonlarinin surelerinin dogru sekilde belirlenmesi
gereklidir. Her kalip farkli bir yapiya ve geometrik dzelliklere sahip oldugundan, kalip tretim strelerinin
dogru sekilde tahmin edilmesi ayri bir problemdir. Bu galisma kalip dretiminde standart zamanlarin
belirlenmesi ile birlikte dogru planlama yapilabilmesi amaciyla gerceklestirilmistir.

Kalip Uretim surelerinin etkin sekilde tahmin ediimesi amaci ile yapay zeka modelleri ve istatistiksel
modeller kullanilmistir. Uretim standart zamanlarinin dogru sekilde tahminlenmesi faaliyetlerinin giinliik
rutin bazda uygulanmasi igin galismalarin bir yazilim haline getirilmis; isletme icerisinde tahminleme
fonksiyonunun srekli ve standart sekilde gerceklestirimesi de saglanmistir. Kalipgilik sektorlinde Gretim
asamalarinin standart zamanlarinin dogru sekilde tahmin edilmesi ile birlikte dogru planlama
calismalarina gegilmistir.

ANAHTAR KELIMELER: Otomotiv sac metal kalipgiligi, kalip tiretim stireleri.

DETERMINATION OF THE STANDART TIME OF PRODUCTION PROCESS OF
AUTOMOTIVE SHEET METAL FORMING DIES

ABSTRACT

It is important to make improvements in the die sector to have a stronger automative sector in Turkey.
Production Planning is one of the main functions to increase productivity. Besides secheduling, capacity
planning and pricing is important in the die sector. In order to perform successful scheduling, it is
necessary to know the die processing times. Since each die has different properties, it is a challenge to
estimate processing times for die operations. This study aims to estimate the processing time for die
operations. In this study, expert systems are proposed to estimate die operation processing times. Then,
the proposed models are designed and developed as a software tool for daily and routine use; hence the
estimation of processing times could be performaned successfully for planning functions. Consequently,
further studies could be triggered for planning..

KEYWORDS: Automative sheet metal dieing, die processsing times.
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FARKLI TURDEKi YUKSEK MUKAVEMET GELIKLERININ PUNTA KAYNAGI iLE
BIRLESTIRILMESINDE KAYNAK ZAMANI VE MEKANIK OZELLIKLER
ARASINDAKi KORELASYONLAR

Hakan Aydin****, ismail Durgun™, Miimin Tutar*, Ali Bayram"

*Uludag Universitesi, Mihendislik Fakiiltesi, Makine Miihendisligi Bélimi, Bursa, Tiirkiye
**Tofas-Fiat, Turk Otomobil Fabrikasi A.S., Bursa, Turkiye
*** Corresponding author: hakanay@uludag.edu.tr

OZET

Bu calismada, iki farkli ylksek mukavemet geligi (DP600-DP1000) elektrik direng punta kaynagt ile farkli
kaynak zamanlarinda birlestirilerek kaynak zamani ve mekanik Ozellikler arasindaki korelasyonlar
belirlenmistir. Ayrica, kaynak zamani ve gekirdek ¢api arasindaki iliski de ortaya konularak, kaynakli
numunelerdeki gekirdek ¢api ve mekanik dzellikler 6zellikler arasindaki korelasyonlarda tespit edilmeye
calisiimistir. Kaynakli numunelerin mekanik Ozellikleri olarak cekme yUku ve ¢ekme uzamasinin
belirlenmesi icin numuneler gekme deneylerine tabi tutulmuslardir. Cekme deneyleri sonucunda, en
dustk kaynak zamani haricinde, kaynakli numunelerdeki tim kopmalar DP1000 Uzerinde gergeklesmistir.
Tum numunelerdeki kopmalarin yiksek mukavemet degerleri veren ¢ekirdekli tipte oldugu gortlmastr.
Kaynak zamani-gekirdek capi, kaynak zamani-gekme yUku ve gekirdek ¢api-gekme yuku arasinda lineer
sayilabilecek korelasyonlar elde edilmistir: Kaynak zamaninin artisiyla kaynakli numunelerin gekirdek
caplari ve gekme yiikleri lineer bir artis gdstermistir. Ozellikle kaynak zamani ve gekme yiikii arasinda
lineere gok yakin bir iliski oldugu gorulmastir. Bunun yani sira, ¢ekirdek capi artisiyla da gekme ylki
lineere yakin bir sekilde artmistir. Ancak, kaynak zamani-cekme uzamasi ve cekirdek capi-gekme
uzamasl arasinda ise herhangi bir korelasyon kurulamamistir.

ANAHTAR KELIMELER: YUksek mukavemetli gelikler, Elektrik direng punta kaynagi, Kaynak zamani,
Mekanik Ozellikler.

CORRELATIONS BETWEEN WELDING TIME AND MECHANICAL PROPERTIES OF
SPOT WELDED DISSIMILAR JOINTS FOR HIGH STRENGTH STEELS

ABSTRACT

In this study, correlations between welding time and mechanical properties of electrical resistance spot welded
dissimilar high strength steel joints (DP600-DP1000) were determined. Also, a relationship between welding time
and nugget size was established and the correlations between nugget size and mechanical properties of the spot
welded joints were identified. In order to tensile load and tensile deformation as mechanical properties of the spot
welded joints, tensile tets were carried out. As a result of tensile tests, except for the lowest welding time, the
fractures of the spot welded were realized on DP1000 side. The fractures of all spot welded joints were pull-out
button type fracture providing high mechanical properties. Almost linear correlations between welding time-nugget
size, welding time-tensile load and nugget size-tensile load were obtained: Nugget size and tensile load of the spot
welded joints increase with increasing of welding time. Especially, an almost completely linear relationship between
welding time and tensile load was found to be. In addition to this, tensile load has increased almost linearly with
increasing of nugget size. However, no correlations between welding time-tensile deformation and nugget size-
tensile deformation has been established.

KEYWORDS: High strength steels, Electrical resistance spot welding, Welding time, Mechanical
properties.
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DiKiS KAYNAKLI BiR T-BIRLESIMIN YAPISAL MUKAVEMETININ INCELENMESI

Ugur Altay, Kadir Elitok

Otokar Otomotiv ve Savunma Sanayi A.S. Arifiye, Sakarya

OZET

Metallerin birlestiriimesi icin sik¢a kullanilan yontemlerden biri olan dikis kaynaginin hem statik hem de
cevrimsel yukler altindaki yapisal mukavemetinin heniiz tasarim asamasinda dogru ve pratik bir sekilde
degerlendirilebilmesi dnemli bir ¢alisma konusudur. Bu galismada, bir tek-tarafli kdse kaynak dikisinin
statik mukavemetini degerlendirmek ve Uzerindeki gerilme halini anlamak amaciyla gerilme ve kuvvet
tabanli numerik / analitik hesaplama teknikleri incelenmistir. Calisma, kose dikis kaynakli ornek bir
baglanti Uzerinde, egilme durumu Ozelinde gergeklestirilmistir. Kaynakli baglantiyr yansitmak icin
olusturulan farkli sonlu elemanlar modelleri ve degerlendirme teknikleri incelenip birbirleri ile
kiyaslanmistir. Sonlu elemanlar analizleri MSC Nastran2013 ve ANSYS14.5.7 ¢ozlcdleri kullanilarak
gerceklestirilmigtir.

ANAHTAR KELIMELER: Dikis Kaynag, Yapisal Analiz, Sonlu elemanlar, Mukavemet, Yorulma, Etkili
Bogaz Alani, Gerilme, Katilik, Hot-Spot-Gerilmesi, Etkili-Centik-Gerilmesi, Membran-Egilme Gerilmesi,
Ansys, Nastran.

INVESTIGATING THE STRUCTURAL STRENGTH OF A FILLET WELDED T-JOINT

ABSTRACT

Practical assessment of static and fatigue strength of seam welds early in the design process is still an
important topic for the industry. In this paper stress and force based numerical / analytical techniques are
investigated to assess the strength of a single sided fillet welded T-joint. The study is performed on a
representative T-Joint with single-sided seam weld specifically for a bending dominated event. The finite
element (FE) models generated to reflect the seam weld and the relevant assessment techniques are
investigated and compared to each other. The FE models are run using the FE solvers MSC Nastran2013
and ANSYS14.5.7

KEYWORDS: Seam Weld, Static Strength, T-joint, Stress, Ansys, Nastran, Stiffness, Fatigue, Finite
Element, Effective Throat Area, Hot-Spot Stress, Effective-Notch-Stress, Membrane-Bending Stress.
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PLASTIK PARGA URETIMi SONRASINDA GORULEN ET KALINLIK
PROBLEMLERININ SOGUTMA PROSESINE ETKiSi

Fahri ibisoglu, irfan Kamas, Taner Karslioglu

FEKA Otomotiv Mamilleri San. ve Tic. A.S., Ar-ge Bol., Bursa

OzZET

Sektor genelinde firmalar arasinda rekabetin dnemi glinimiizde gun gegtikge artmaktadir. Her sektorde
oldugu gibi plastik sektorinde de hedef kisa strede, dustik maliyetle Uretim gergeklestirmek, neticesinde
kalite seviyesi en Ust diizeyde Uretim yapmaktir. Plastik enjeksiyon proses surecinde ¢evrim zamani gok
onemlidir. Sogutma prosesi de bu ¢evrimin en 6nemli ayaklarindan birini olugturmaktadir. Bu stireyi en
uygun seviyelere gekmekle ¢evrim siresinin kisalacagi unutulmamalidir. Bu durum tamamen Gniform bir
urin dizayni ve iyi sogutmall kalip dizayni yapmakla mimkun olabilir. Bu etkenleri kolaylastirmak
maksadiyla bilindigi gibi similasyon programlarinin piyasadaki konumu o6nemli bir yer edinmis
durumdadirlar. Bu galismada da moldflow insight analiz programi yardimi ile kalip dizayn dncesi 6nce
urtin tasariminda yapilan midaheleler, daha sonra Urln dizayninda sinirlandigimiz durumlarda iyi kalip
kalip sogutma sistemi dizayni ve kalipta 1s1 alig-verisini artirmak amaciyla, kalip celiklerinde normal celik
yerine kullanilan bakir-berilyum alagimli malzemeler ile gevrim zamaninda en optimum seviyeler
yakalanmistir.

ANAHTAR KELIMELER: Plastik enjeksiyon, Moldflow, Kalip, Sogutma stresi, Cevrim.

THE EFFECTS OF THICKNESS PROBLEMS TO THE COOLING PROCESS DURING
THE PRODUCTION OF PLASTIC PARTS

ABSTRACT

The competition between companies across the industry has been increasing day by day. The goal is to
manufacture the cheapest product with the best quality at the shortest time possible. The cycle time is
very important in plastic injection process. Cooling process is one of the main important section of the
whole process. The whole process can be shortened by taking the cooling process time to most suitable
levels. This situation is possible only with a Gniform product design and well-cooled mold design. The role
of the simulation programs to ease these elements in the industry and processes is now in a very important
stage. In this paper, the optimal levels of the cycle time are obtained by the modifications of the product
design before the mould design, good cooling cycle design of the mould where some limitations occur at
the product design and using Copper-Berilium alloyed materials instead of regular steel for the mould
steels to increase the heat convection at the mould with the help of the moldflow simulation programs is
explained in detail.

KEYWORDS: Plastic injection, Moldflow, Mold, Cooling time, Cycle time.
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GESITLI URETIM PARAMETRELERININ NaOH KULLANILARAK URETILEN MISIR
YAGI BiYODIZELININ BAZI YAKIT OZELLIKLERINE ETKiSi

Mert Giillim, Atilla Bilgin

Karadeniz Teknik Universitesi, Muhendislik Fakultesi, Makine Miih. Bolimu, 61080 Trabzon

OzZET

Bu ¢alismada, katalizor olarak sodyum hidroksit (NaOH) ve alkol olarak metanol (CH30H) kullanilarak,
transesterifikasyon reaksiyonuyla uretilebilecek en dusik viskoziteye sahip misir yagi biyodizelinin Gretim
parametrelerinin belirlenmesi amaglanmistir. Bu amacla katalizor miktari, reaksiyon sicakligi, reaksiyon
stresi, alkollyag mol orani gibi transesterifikasyon reaksiyonuna etki eden baglica Uretim
parametrelerinin, Uretilen misir yagi biyodizelinin dinamik ve kinematik viskozitesine etkileri incelenmistir.
Elde edilen sonuglardan, en duslk viskoziteyi veren uretim parametreleri, sirasiyla, 0,90 oraninda
katalizor kullanimi, 50 reaksiyon sicakligi, 60 dakika reaksiyon siresi ve 9:1 alkol/yag mol orani olarak
belirlenmistir.

ANAHTAR KELIMELER: Transesterifikasyon, Uretim parametreleri, viskozite, misir yagi biyodizeli,
sodyum hidroksit.

THE EFFECTS OF VARIOUS PRODUCTION PARAMETERS ON THE SOME FUEL
PROPERTIES OF PRODUCED BIODIESEL FROM CORN OIL BY USING NaOH

ABSTRACT

This study aims determination of production parameters for the producible lowest viscosity corn oil
biodiesel by using sodium hydroxide (NaOH) as catalyst and methanol (CH30H) as alcohol. For this
purpose, the effects of main production parameters that influence the transesterification reaction such as
catalyst amount, reaction temperature, reaction time, alcohol/oil molar ratio on the dynamic and kinematic
viscosity of produced corn oil biodiesel was investigated. From the results obtained, production
parameters that give the lowest viscosity was determined as 0,90 catalyst amount, 50 reaction
temperature, 60 minutes reaction time and 9:1 alcohol/oil molar ratio.

KEYWORDS: Transesterification, production parameters, viscosity, corn oil biodiesel, sodium hydroxide.
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KATALITIK KONVERTOR MODELLEMESINDE KULLANILAN REAKSIYON
MODELLERININ ETKILERININ SAYISAL INCELENMESi

Nureddin Dinler, Fatih Aktas, Nuri Yiicel

Gazi Universitesi, Miihendislik Fakiiltesi, Makina Miihendisligi Bolimii, Ankara

OzZET

Emisyon kontrol teknolojileri motorlu taitiarda yogun olarak calisilan konulardan birisidir. Ozellikle kanun
ve yonetmelikler ile emisyon sinir degerleri azaltiimakta ve i¢ten yanmali motor Ureticileri de bu konuda
calismaya devam etmektedirler. Bu ¢alismada katalitik konvertor kanali igerisinde bulunan kanallardaki
reaksiyonlarin modellenmesi konusunda metan gazinin indirgenmesi incelenmistir. Metan gazinin
secilme nedeni metanin en basit hidrokarbon olmasi ve benzinin yanmasi sonucunda olugan
parcalanmamis en basit hidrokarbon bileseni olmasidir. Oncelikle tek denklemli metan-hava yanma
reaksiyonu dikkate alinmistir. Elde edilen sonuclar gercek durumla uyumlu degildir. Daha sonra ise yluzey
reaksiyon modeli olarak dort denklemli degerli metal katalitik reaksiyonlari iceren model incelenmistir.
Dort denklemli model incelenirken katalitk konvertoriin ylzey sicakliklari degistirilmistir. Yuzey
sicakliklarinin etkisini gorebilmek igin dort farkli sicaklik degerinde inceleme yapilmistir. En son olarak ise
yirmi ¢ denklemli degerli metal katalitik reaksiyonlari iceren metan gazi indirgeme modeli dikkate
alinmistir. Denklem sayisinin artmasi ile birlikte model diisik sicakliklarda da verimli olarak ¢aligabilmistir.

ANAHTAR KELIMELER: Katalitik konvertdr, egzoz gaz, igten yanmali motorlar.

NUMERICAL INVESTIGATON OF REACTION MODELS USED FOR CATALYTIC
CONVERTOR MODELING

ABSTRACT

Emission control technologies are one of the major subjects on motor vehicles. Especially, laws and
regulations reduced the limits of emission values, and internal combustion engine manufacturers continue
to work on this subject. In this study, reduction of methane gas as reaction modeling in a channel of a
catalytic convertor is investigated. The reasons for selecting methane gas are, first, methane is the
simplest hydrocarbon gas, and the simplest hydrocarbon compound may be found in the exhaust gas of
multi hydrocarbon compound gasoline. First of all, one equation methane-air combustion model was taken
into account. Results were not compatible with the real situation. Later, surface reaction model of four
equation model including precious material was investigated. Surface temperature of the catalytic
converter was changed. Four different temperature values were investigated to see the effects. In the last
part, twenty three equation model for reduction of methane gas was used. It was concluded that the
models with more equations give efficient results in lower temperatures.

KEYWORDS: Catalytic convertor, exhaust gas, internal combustion engine.
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COMPARISON OF TWO MODELING TECHNIQUES FOR PISTON-LINER
INTERACTION IN TERMS OF PISTON SECONDARY MOTION USING AVL EXCITE

Cagatay Kocaoglu*, M.Selguk Tabak**

*AVL Research&Engineering Turkey,
**FORD-OTOSAN

ABSTRACT

With increasing demand for better NVH characteristics of vehicles, demand for more advanced and
accurate NVH simulation methodologies are increasing. Noise radiating from powertrains constitutes one
of the three pillars of Powertrain NVH. With piston dynamics having the potential of affecting the radiating
noise especially at low engine speeds and being hard to assess, this paper is dedicated to the comparison
of the capabilities of two different piston-liner interaction techniques utilized in a specialized Multi-Body
Dynamics simulation tool, AVL Excite. In one of the techniques, piston-liner interaction is modeled with a
simple joint - between liner and conrod small end where piston is attached as point mass- that is basically
a linear spring-damper system. In the other one, a 3D piston FE (Finite Element) model is included and
piston-liner interaction is achieved via an elastohydrodynamic (EHD) joint that is capable of modeling the
oil film between the liner and the piston. Analyses have been performed for idle speed and rated power
speed at hot conditions. Surface velocity results are taken from points on the cylinder block surface around
TDC height where it is more likely to observe the undesired piston slap phenomenon and both modeling
techniques are investigated.

KEYWORDS: Piston Secondary Motion, Multi-Body Dynamics, Vibration, NVH, Elastohyrodynamics
(EHD).
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ENDUSTRIYEL BiR OCAK BEKININ PERFORMANS ANALIzi

Merve Cibik’, Melike Avcr’, Pinar Ertiirk’, M.ihsan Karamangil”, Ali Siirmen™

" Uludag I_Universitesi, Makine Mihendisligi Bolimu, 16059 Bursa, Tlrkiye
" Uludag Universitesi, Otomotiv Mihendisligi Bolumd, 16059 Bursa, Turkiye
™ Bursa Teknik Universitesi, Makine Mihendisligi BolUm0, Bursa, Trkiye

OzZET

Dunyanin bir gok bolgesinde evsel ve endustriyel tip uygulamalarda kargimiza ¢ikan ocak beklerinin verim
ve emisyon degerleri buylk 6nem arz etmektedir. Bu sistemlerin kullanildigi yerlerde ortam havasinin
direkt insanlar tarafindan tliketilmesi kapali alanlara ait hava kirliligini hala daha 6nemli kilmaktadir. Bu
calismada, sanayide kullanilan endustriyel tip bir bekin performans analizi yapilmistir. Bek performansini
etkileyen bazi tasarim parametreleri degistirilerek Uretilen bekler test edilmis ve elde edilen deneysel
sonuglar Minitab programinda degerlendirilerek optimum bek tasarimi elde edilmistir.

ANAHTAR KELIMELER: Bek, yanma, emisyon.

PERFORMANCE ANALYSIS OF AN INDUSTRIAL BURNER

ABSTRACT

In many regions of the world, efficiency and emission values of the gas burners encountered in domestic
and industrial applications have great importance. That these systems are used in areas where ambient
air is consumed directly by people, the indoor air pollution has still more important. In this study,
performance analysis of an industrial gas burner has been made. Produced burners by varying the some
design parameters affecting the burner performance were tested and optimum burner design was
obtained after the experimental results are evaluated by using Minitab Program.

KEYWORDS: Burner, combustion, emission.
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WORLD TRENDS OF CO, EMISSION REGULATIONS AND REDUCTION
TECHNIQUES FOR LIGHT-DUTY VEHICLES

Remzi $ahin
KTO Karatay University, Faculty of Engineering, Mechanical Engineering Department, Konya

ABSTRACT

In order to achieve the Kyoto Protocol reduction target, many political initiatives have been introduced to
reduce CO, emissions especially in the developed countries. In this paper, we surveyed trends of the
future CO2 emission regulations for light-duty vehicles in U.S.A, Europe and Japan. Moreover, we also
reviewed the technologies available to meet these regulations. Then, as a step to help improve CO:

emission reduction within the automobile sector, the trend of the required fuel consumption regulations
were introduced.

KEYWORDS: CO. emission reduction, mission regulation, fuel Consumption, light-duty vehicles.
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ONDEN MOTORLU BiR ARAGTA AKTIF GRIL KAPATMA SISTEMi GELISTIRILMESI
Sener Yilmaz*, Koray Erdogan®, Umut Cirik* Alp Tekin Ergen¢**

*I:Ieksagon Studio Muhendislik A.S., Kocaeli
**Y|ldiz Teknik Universitesi, Makine Fakiiltesi, Makine Mih. Bol., istanbul

OzZET

Bu ¢alismada literatlrde Aktif Grill Kapatici olarak anilan sistemin, ticari siniftaki bir araca uygulanmasi
CFD araglari kullanilarak yapilmistir. Calismada izlenecek yontem, aracin dis geometrisi ve kaputalti
bilesenlerini de iceren dis akis ve kaput alti akisin bir arada incelenmesi ve burada elde edilen sonuglar
Isiginda prototip imalati ve devaminda yol testleri ile analiz sonuglarinin karsilastiriimasi seklinde
dzetlenebilir. ik asamada aktif akis kontrolii ve bunun bir alt bileseni olan aktif kapaticilarin literatiir
taramasi yapilmistir. Daha sonra CFD araclari yardimiyla kaputalti hava ve isi akisi incelenmistir. ikinci
asamada prototip imalati, kapaticinin kontrol algoritmasinin belirlenmesi ve yol testlerinin uygulanmasi
gerceklestirilecektir. Sayisal modele dahil olan elemanlardan bahsetmek gerekirse; kaput altinda motor,
motor sogutma modiilli, egzoz sistemi ve baglanti borulari 3 boyutlu olarak yer almaktadir. Bu kisim grift
bir bolge oldugu igin “wrap mesh” teknigi kullanilmistir. Model olusturulurken kaporta, kaput alti elemanlar
ve izgara kisimlarinda farkli eleman boyutlari kullaniimistir. Analizlerde temelde iki farkli kosul olarak
Izgaranin agik ve kapali olma durumu incelenmistir. Sonuglar, aracin baz hali ile AGS modelin kapali
oldugu sartlardaki CD degerleri ile motor ve dis akis bolgelerindeki basing, hiz, sicaklik dagilimini detayli
olarak gdstermektedir. Son olarak galismanin énemli bir kismi olan; sogutma grubunun aerodinamik
strtiklenmeye (cooling drag) etkisini anlamak amaglanmistir.

Anahtar Kelimeler: Aktif Izgara Kapatma, Kaput Alti Akis, Arag Sogutma Yonetimi, Motor Sogutma
Modlilli, Hesaplamali Akiskan Mekanigi.

ACTIVE GRILLE SHUTTER SYSTEM DEVELOPMENT FOR FORWARD
WHEEL DRIVE VEHICLE

ABSTRACT

In this study, we aimed implementation of Active Grille Shutter system to a commercial vehicle by using
CFD tools. The methodology that we used during the study, it is discussed both external and under hood
thermal management analysis. The results we gained from the analysis are validated by road tests and
post processes. First stage of the study consists of the literature review of AGS which is a subsystem of
Active Flow Control subject. The next step is to study the under-hood solution accounting for air flow and
thermal issues by using CFD tools. The second stage; it is aimed to produce a prototype, a control
algorithm for AGS and road test cycles. The components which are used in numerical models are engine,
engine cooling module, exhaust system and joint hoses in terms of CAD data. Wrap mesh is used
because; this region is very complex for a typical CFD analysis. Different mesh densities have been
implemented for body, engine compartment and front grille section.

During the CFD simulation, it is analyzed basically two cases which are AGS (ON) and AGS (OFF)
conditions. The results are presented as a comparison for the respect of CD for both external and under-
hood thermal flows as pressure, velocity and temperature variables. Finally, other important point of this
study is understanding the aerodynamic cooling drag effects by AGS.

KEYWORDS: Active Grille Shutter, Underhood Flow, Vehicle Thermal Management (VTM), Engine
Cooling Module, CFD.
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BiR TASIT KAYAR KAPI MEKANiZMASINDA AYARLANABILIR KAPI DURDURUCU

Cengiz Mete Uzundere, Ozkan Karakog

ROLLMECH AUTOMOTIVE San. ve Tic. A.S. OSB Yesil Cadde Bursa

OZET

Otomotiv endustrisinde Ozellikle sistem tedarikgisi olarak yer alan firmalarin yenilik¢i tasarim igin
yapacaklari tasarim ve optimizasyon caligmalari sektordeki konumlarini belirleyici durumdadir. Bu
nedenle, rekabet edebilecek teknolojiye dayali tretim yapabilmek ve son kullanicinin konfor beklentilerine
karsilik verebilmek icin kayar kapi sistemlerinde yenilikgi yaklagimlar ile Gretimden kaynakli toleranslarin
dusUrulmesi gerekmektedir. Bu bildiride araglarda kayar kapi agildiktan sonra getirildigi konumda Kkilitli
kalmasini sadlayan ve kuvveti ayarlanabilir bir durdurucu mekanizmaya sahip bir kayar kapi sistemi ile
ilgili tasarim ¢aligmalari anlatiimigtir.

ANAHTAR KELIMELER: Arag kayar kapi sistemi tasarimi ve imalati, Kayar kapi mekanizmasi, Kapi
durdurucu.

BiR TASIT KAYAR KAPI MEKANiZMASINDA AYARLANABILIR KAPI DURDURUCU

ABSTRACT

Now a days, the firms that are involved in the automotive industry as supplier of systems will do design
and optimization studies for innovative design and their position in the sector are determined by these
studies. Therefore, in order to make production based on competitive-technology and respect to the final
customers confort expectation, production tolerances of sliding door systems should be decreased with
inovative design approach. In this paper, design studies of adjustable door stop at sliding door system
which is using the hold the door at the open position are discussed.

KEYWORDS: Vehicle sliding door system desgin and production, Sliding door mechanism, Door stop.
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ON MENTESE TASARIMLARININ SONLU ELEMANLAR YONTEMi VE
DINAMIK TESTLER ILE DOGRULANMASI

Hande Sengiinalp, Serdar Dogan

Rollmech Automotive San. ve Tic A.$, Organize San. Bolgesi Yesil Cad., Bursa

OzZET

GunumUzde dogru ve guvenilir tasarimlari daha kisa strede ve daha distk maliyetlerde yapabilmek
onem kazanmistir. Bu konuda son zamanlarda 6nemli 6lgtde tercih sebebi olan sonlu elemanlar yontemi,
yaygin olarak kullaniimaya baglanmistir. Bu yontem ile karmasik mihendislik problemleri hassas bir
sekilde ¢ozllebilmekte, tasarimciya optimum tasarima ulagmasi konusunda yardimci olabilmektedir.
Buna ek olarak test icin Uretilen prototip maliyetlerinin de distriimesine neden olmaktadir. Bu galismada
otomotiv ve musteri standartlarina uygun olarak 6n metese tasarimi sirasinda yapilan sonlu elemanlar
analizleri ve dogrulama amagli yapilan statik ve dinamik testlerden bahsedilmistir.

ANAHTAR KELIMELER: On mentese Tasarimi, Sonlu elemanlar analizi, Statik&Dinamik Testler.

ON MENTESE TASARIMLARININ SONLU ELEMANLAR YONTEMIi VE
DINAMIK TESTLER ILE DOGRULANMASI

ABSTRACT

Nowadays, accurate and reliable designs has become more important to do in less time and at lower
costs. In this regard recently, finite element method is significantly preferred and it has been used widely.
With this method, complex engineering problems can be solved precisely also the designer can achieve
the optimum design. In addition to, produced test prototypes costs reduced. In this study, performed
analysis, static and dynamic tests are mentioned according to done automotive and customer
specifications during front hinge design.

KEYWORDS: Front Hinge Design Finite Element Analysis, Static&Dynamic Tests.
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GiFT EKSENLI MENTESELERIN DAR TOLERANSLARLA URETIMINE
ALTERNATIF EKSANTRIK PiM KULLANIMI

Ozkan Karakog, Mehmet Erman Yildiz

Rollmech Automotive, Bursa

OzZET

Cift eksenli menteseler genellikle ticari araglarin 180 dereceden fazla agiimasi istenen arka kargo
kapilarinda kullanilip kapiyi tutma ve kapinin agilmasina klavuzluk etme gorevini Ustlenirler. Eksen sayisi
ve ilgili alt komponentlerin delik sayisinin goklugundan dolayi ¢ift eksenli menteseyi bitmis Grlin
toleranslari igerisinde Uretmek glg oldugu igin menteseye eksantrik pimle ayar imkani saglanip Urin
istenilen tolerans icerisine alinabilir. Yapilan bu calismada mentesenin farkli toleranslarda dagilim
gosteren alt komponentleriyle toplandiginda hangi dl¢lde tolerans disina saptigi ve eksantrik pim
kullanilarak ayar yapilmak suretiyle nasil tolerans igine gekildigi agiklanmistir.

ANAHTAR KELIMELER: Mentese, cift eksenli mentese, eksantrik pim.

GiFT EKSENLiI MENTESELERIN DAR TOLERANSLARLA URETIMINE
ALTERNATIF EKSANTRIK PiM KULLANIMI

ABSTRACT

Two axis hinges are generally used for rear cargo doors which is able to open wider than 180 degree on
commercial vehicles. Hinge holds the door and guides the door until maximum opening angle. Because
of number of axis and sub- component holes, there is low possibility to produce the hinge within finished
product tolerance. By using eccentric pin, there is adjusment opportunity for making hinge within tolerance
even with wider sub-component tolerance range. This study covers hinge finished product tolerance
deviation and making hinge within tolerance by eccentric pin adjusment.

KEYWORDS: Hinge, two axis hinge, eccentric pin.
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OTOBUS KOLTUGU GELISTIRILMESI

Mukremin Eraslan*, Nihat Cibelek*, Erhan Polat*, Cengiz Konak®,
Kagan Aydogdu* Seda Ozmutlu**

* Major SKT A.$ Ar-Ge Merkezi., Bursa
** Uludag Universitesi, Endustri Mihendisligi Bolimda., Bursa

OzZET

Bu cgalisma, kisa mesafe olarak tanimlanan 80-100 km. araligindaki sehirlerarasi yolcu tagimaciliginda
kullanilan otobiisler igin sabit ve katlanabilen yolcu koltugu tasarlayip imal edilmesi ile ilgilidir. ilgili trtinler
Major SKT icin yeni bir rln grubu olup, ¢alisma sonunda elde edilmesi beklenen kazanimlar ile otobus
firmalarinin taleplerinin karsilanmasi hedeflenmektedir. Proje faaliyetleri dogrultusunda; otobiis iginde
kullanilacak koltuk tipleri standart (sabit) tip ikili yolcu koltugu, 6ne dogru katlanan ikili yolcu koltugu,
minderi katlanabilen hostes koltugu ve arka besli yolcu koltugudur.

Calisma kapsaminda drdnlerin 6n tasarim calismalari CATIA programinda yapiimis olup, ardindan
fizibilite calismasi ve finansal analiz yapilarak Urtinin firma bunyesinde misteri ve yasal gerekliliklere
uygun olarak Uretilebilecegine karar verilmistir. Komple koltugun ve metal karkasin tasariminda CATIA,;
kilif tasariminda ise Acumark tasarim programlari kullaniimigtir. Tasarim ve tasarim dogrulama
calismalarinin ardindan prototip Urln imalati yapilarak prototip Urinlere ilgili testler uygulanacaktir.
Prototip Urinlerin gerekli testlerden hedef dederleri almasinin ardindan Ar-Ge agamalari sonlandirilarak,
seri imalat galismalarina baglanacaktir.

ANAHTAR KELIMELER: Otomotiv koltuk {iretimi, otobiis koltugu, tasarim, prototip imalat.

BUS SEAT DEVELOPMENT

ABSTRACT

This study is about developing non-adjustable and folding seats for short distance busses, which are
aimed to travel within the 80-100 km. range. These products represent a new product range for Major
SKT, and at the end of the study the demand of the bus manufacturers are expected to be covered. The
products considered in the study are non- adjustable double passenger seat, folding forward double
passenger seat, co-driver seat and rear bench.

Pre-design studies are performed with CATIA, followed by feasibility studies and financial analysis. The
products are found to be feasible for production. The design of the entire seat and the metal construction
is performed with CATIA, and the seat cover with Acumark. After design and design verification stages,
prototypes are developed and held subject to proper tests. The study is finalized, and the products are
conveyed to serial manufacturing, after receiving ideal results from the prototype tests.

KEYWORDS: Automative seat production, bus seats, design, prototype production.
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DESIGN AND MANUFACTURING OF A MODULAR STEERING SYSTEM
TEST BENCH FOR DURABILITY, PERFORMANCE AND CHARACTERIZATION
TEST APPLICATIONS

Elif Kiling*, Orhan Atabay**, Seref Server Ersolmaz*, Hatice Erdogan*

*Automotive Technologies Research & Development Center, istanbul
**|stanbul Technical University, Mechanical Engineering Faculty, Automotive Laboratory, istanbul

ABSTRACT

Steering systems form one of the most important interfaces between vehicle and driver. The forces are
transmitted from the tires to the steering wheel. While the steering system is highly important for driving
safety, the durability, performance and characteristics of the system is also important for the properties of
the full-vehicle. Owing to these consequences, steering system test benches are designed in this study
for checking durability, evaluating performance and investigating characteristics of steering systems.
Although the existing steering tests are performed with dependence on test drivers and hence it real road
testing for steering systems cause a waste of valuable development time and introduce high test and
development budgets with the actual increase of vehicle variants especially those with electric steering
assist functions. Due to these facts steering system testing and development moves to the laboratories
and Hardware-In-The-Loop testing devices to overcome these situations.

Within the scope of this work, to simulate the real kinetic and kinematic relations on a steering system, a
3 axis and a 5 axis steering system test bench are designed in OTAM Laboratories as modular structures
in order to research and develop various steering systems independently from full-vehicles. In addition to
the durability, performance and characterization tests for a steering system, a driving simulator can also
be coupled with the whole system to perform driver-in-the-loop tests. The driving simulator setup enables
to check the subjective feeling of different setups with respect to different hardware components and
steering-ECU software evaluation steps.

KEYWORDS: Steering System Test, Road Vehicle Steering Systems, Durability, Performance and
Characterization Tests.
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TRAKTOR OMUR ANALIZINDE ESNEK CiSiM DINAMIK MODELI KULLANILMASI

Aydin Giiltekin, Gamze Saranlr’, Giirkan Giiven’, Murat Balaban’, Emre Yetkin’,
Aydin Kuntay”, Hiinkar Yurt”

"Turk Traktor, Ankara
™ Bias Mihendislik, Istanbul

OzZET

Bu galismada yeni bir traktorin gelistirme strecinde yapilan dayaniklilik analizleri ve tasarim iyilestirmesi
anlatilmaktadir. Traktorn ilk prototipinin 6rnek saha ve laboratuvar testleri yapiimistir. Bu testlerin
benzetimi esnek cisim dinamigi modelleriyle kurulmustur. Traktorin sahadaki davranigi sanal ortamda
tekrar edilmis ve sonlu elemanlar ile yorulma hesaplamalari yapilmistir. Tasarimda yapilan degisiklikle
omurde onemli iyilestirmeler elde edilmistir.

ANAHTAR KELIMELER: Traktor, yorulma analizi, sonlu elemanlar yontemi, test.

TRACTOR DURABILITY IMPROVEMENT BY USING FLEXIBLE BODY
DYNAMICS BASED FATIGUE ANALYSIS

ABSTRACT

Durability analysis and related design improvements of a new tractor are given in this paper. Some of the
field and laboratory tests are done for the first prototype. Flexible body dynamics model of the tractor is
created. Further tests are done in virtual model and fatigue analysis has been performed. Design changes
has significantly improved the fatigue life of the tractor.

KEYWORDS: Tractor, fatigue analysis, finite element method, test.
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YENI NESIL ZIRHLI ARACIN OMUR TESTININ HIZLANDIRMA SURECINE YONELIK
TEST VE DOGRULAMA FAALIYETLERI

Hiiseyin Bayram, izzet Gokal, Murat Talay, Erdal Usta

Otokar Otomotiv ve Savunma Sanayi A.S., Sakarya

OZET

Bir aracin gelistirme ve dogrulama surecinin en 6nemli adimlarindan bir tanesi govde dayanim testleridir.
Dayanim testlerinin amaci, aracin kullanim 6mr boyunca karsilasabilecegi yapisal sorunlari onceden
tesbit etmek ve bu dogrultuda onlemler almaktadir. Dayanim testleri; dzel test parkurlarinda, laboratuvar
ortaminda simulatorlerde veya ¢ok yogun kullanilmayan bozuk ikincil yollarda gerceklestirilebilir. Burada
amag; testi hizlandirmak ve aracin kullanim oémri boyunca maruz kalacagi kuvvet yiklemesini birkag
ayda veya birkag haftada gerceklestirmektir. Bu bildiride, Otokar blinyesinde gelistirilen yeni nesil bir zirhli
aracin hidrolik yol similatéru (four poster) lizerinde gergeklestirilen dayanim testi asamalari anlatilacaktir.
Bu asamalar; aracin kullanim misyonuna uygun yol senaryolarinin belirlenmesi, belirlenen yollardan yol
verisi toplanmasi, toplanan verilerin hasar analizi yapilarak kisaltiimasi, hidrolik simUlator Uzerinde
iterasyonlar yapilarak yol profillerinin olusturulmasi ve veri kisaltma isleminin simulator (zerinde
dogrulanmasidir.

ANAHTAR KELIMELER: 4 Poster, dayanikllik testi, hasar analizi, data kisaltma, yorulma.

YENI NESIL ZIRHLI ARACIN OMUR TESTININ HIZLANDIRMA SURECINE
YONELIK TEST VE DOGRULAMA FAALIYETLERI

ABSTRACT

One of the most important steps of development and verification process of a vehicle is structural durability
tests. The purpose of the structural durability tests is to specify the possible failures that the vehicle may
come across during customer usage and apply preventative solutions. Durability testscan be executed on
proving grounds, on simulators in laboratories or on rarely used secondary roads. The main purpose is to
accelerate the test and apply the full-life loading in a few months or a few weeks. In this paper; durability
test stages of a new generation armoured vehicle developed by Otokar will be presented stage by stage.
These stages are; specifiying the appropriate road scenarios based on customer usage, data collection
on those specified road surfaces, accelerating the collected data with damage content analysis, iteration
on hydraulic road simulator, creating the road profiles and verification of the data acceleration process.

KEYWORDS: Four Poster, durability test, damage analysis, reducing the data, fatigue.
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OTOMOTIV SANAYINDE DINAMiK GERILMELER ALTINDA ZORLANAN
ELEMANLARIN OMURLERININ BiRiKiMLi (KUMULATiF) HASARA GORE
DEGERLENDIRILMES

Can Civi, Necati Tahrali, Saim Kural’,Enver Atik

Celal Bayar Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, MANISA

OzZET

Otomotiv sanayisinde kullanilan pargalar genel olarak dinamik gerilmeler altinda galigsmaktadir. Dinamik
gerilmeler altinda calisan parcalarda g6z oninde bulundurulmasi gereken en 6nemli husus, yorulma
kinimasidir. Yorulma kirilmasi gatlak olusumu ve uzun surelerde ilerleyen gatlagin yarattig kesit azaligi
ile beraber parganin Uzerine gelen yukl taglyamayip ani olarak kopmasi sonucu olusur. Otomotivde
kullanilan pargalar, degisken gerilmelere maruz kalmalarinin yani sira farkli genliklerdeki gerilmelere farkli
strelerde maruz kalirlar. Bu da pargalar tzerinde birikimli hasar olusmasina sebebiyet verir. Bundan
dolayi bu pargalarin dmur analizinin birikimli hasar teorilerine gore gerceklestiriimesi gerekmektedir. Bu
calismada 4 ileri 1 geri vitesli aracin, vites ¢ikis milinin birikimli hasara gore 0mur analizi gerceklestirilmis
ve kullanilan émr ile parca kesitindeki azalis ve dolayisi ile parca Uzerine etki eden gerilmedeki artis
incelenmigtir.

ANAHTAR KELIMELER: Dinamik Gerilme, Yorulma, Omiir, Birikimli Hasar.

DETERMINING OF LIFE OF DINAMIC STRESS ENFORCED AUTOMOTIVE PARTS
ACCORDING TO CUMULATIVE DAMAGE

ABSTRACT

Generally, the parts used in the automotive industry have been working under dynamic stress. Fatigue
fracture is the most important type of damage for these parts. Fatigue fracture occurs with crack formation
and crack propagation. This propagation is very slowly and it cause decreasing of diameter of cross-
section. As a result of this an instantaneous rupture occurs. Also these parts are used in different stresses
at different times. It brings into cumulative damage on parts. Because of this life analyses of these parts
should be performed according to cumulative damage theories. In this study, life analyses of transmission
output shaft of a vehicle which has 4 forward and 1 reverse speeds were performed. Decreasing of real
cross-section diameter and real stress values according to life were determined.

KEYWORDS: Dynamic Stress, Fatigue, Life, Cumulative Damage.
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TiCARI ARACLARIN ARKA AKSINDA KULLANILAN ViRAJ DENGE
CUBUGUNUN TASARIMI ve YORULMA ANALIZI

Giiven Yavuz, Timur Soganci, Kadir Oguzcan Ger

Hexagon Studio Mihendislik ve Tasarim A.$.

OzZET

Geligtirilmekte olan bir ara¢ projesi kapsaminda viraj denge cubugunun Kkullaniimasina karar
verilmesinden kavramsal tasarimina, kavramsal tasarimdan da nihai trline kadar yapilan rln gelistirme
adimlari ve nihai drintn testler ile yorulma émrinin dogrulanmasi anlatiimistir.

ANAHTAR KELIMELER: Tasit Dinamigi, Viraj Denge Cubugu, Castigliano Teoremi, Sonlu Elemanlar
Yonetmi, Yorulma Analizi.

THE STABILIZER BAR USED IN REAR AXLE OF COMMERCIAL
VEHICLES DESIGN, FATIGUE ANALYSIS and TEST

ABSTRACT

In the scope of a developing vehicle project, from decision of using a stabilizer to its conceptual design
and steps of design process of the ultimate design is described and validation of fatigue strength of the
product is explained

KEYWORDS: Vehicle Dynamics, Stabilizer, Anti Roll Bar, Castigliano Theory, Finite Element Method,
Fatigue Analysis.
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DiSK TiPi BiR JANTIN KOSELEME YORULMA DAVRANISININ SONLU
ELEMANLAR ANALIZLERI ILE INCELENMESI

Mehmet Yener Akdogan’, Emre Esener”, Siiphan Ercan™, Mehmet Firat’

*Sakarye;_ Universitesi, Miihendislik Fakiiltesi, Makine Miih. Bdl., Sakarya
“ Bilecik S.E. Universitesi, Miihendislik Fakiiltesi, Makine ve imalat Miih. Bél., Bilecik
" Ege Vitrifiye, Tool Design and Manufacturing Dept., izmir

OzZET

Jant Uretimi ve testleri otomotiv yan sanayinde 6nemli yer tutan Uzerine galigiimasi gereken konularin
basinda gelir. Nitekim jant Gretimi, i¢inde birden fazla Uretim yontemi ve mihendislik problemi barindiran,
yenilik¢i gozUmlere ihtiyaci olan bir konudur. Jantlar kullanim émrleri boyunca yorulma ylklerine maruz
kaldiklari icin, yorulma testleri buytk dnem arz etmektedir. Ancak glinimiz teknolojisinde fiziksel testlerin
yani sira sonlu elemanlar analizleri de Uretimde onemli yer tutmaya baglamistir. Bu ¢alismada, 17,5”
tubeless bir jantin koseleme yorulma testleri ve sonlu elemanlar analizleri gergeklestirilmistir. Yapilan
simUlasyonlar sonucunda jantin koseleme yorulma dayaniminin yaklasik 180000 cevrim oldugu
gorlilmistlr. Yapilan fiziksel testlerde jantin ayni yiklemeyle 350000 cevrimde diizlem bdlgesinden
catladigi tespit edilmigtir.

ANAHTAR KELIMELER: Yorulma analizi, sonlu elemanlar ydntemi, jant.

INVESTIGATION OF CORNERING FATIGUE BEHAVIOUR OF DISC
TYPE WHEEL RIM WITH FINITE ELEMENT ANALYSIS

ABSTRACT

Wheel rim manufacturing and experiments are extremely important in automotive industry. However,
wheel rim manufacturing has incremental processes and engineering problems. Fatigue loading is critical
for wheel rims therefore experiments and finite element analysis are also important to determine the
fatigue behaviour of the rim. In this study, a 17,5” wheel rim is investigated by cornering fatigue tests and
finite element analysis. As a result of finite element analysis 180000 cycles are determined as the
cornering fatigue strength of the rim and experiments are reached up to 350000 cycles.

KEYWORDS: Fatigue analysis, finite element method, wheel rim.
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CONNECTING ROD DURABILITY ANALYSES OF A HEAVY DUTY DIESEL ENGINE

Ahmet Hamdi Giizel, Serhat Erpolat

FORD OTOSAN AS, Motor ve Glg Aktarma Organlari Mihendisligi, Gebze / Kocaeli

ABSTRACT

The aim of the study is to assess durability of a heavy duty connecting rod. Connecting rod operates in
elastic range, so stress life approach is adopted for fatigue safety factor evaluation. Finite element models
use three-dimensional linear-elastic models with multifunctional continuum elements. In addition, sub-
modeling technique is used to perform fatigue analysis of threads of connecting rod bolts. Assessment
begins with kinematic analysis of connecting rod and analytical evaluation of buckling. Kinematic analysis
is performed by means of a code developed in-house and subsequent structural analyses are performed
in Abaqus. Two separate structural analyses are performed: one to simulate machining process to the
big-end bearing surface and the other to apply two extreme loading conditions determined according to
engine operating conditions. Fatigue safety calculations are performed using commercially available
fatigue post-processor FEMFAT.

KEYWORDS: Connecting Rod, Finite Element Analysis, High-Cycle-Fatigue, Sub-model, Thread
Durability.

CONNECTING ROD DURABILITY ANALYSES OF A HEAVY DUTY DIESEL ENGINE

OzZET

Bu calisma kapsaminda agir ticari arag motorlarina ait bir biyel kolunun dayanimi incelendi. Biyel kolu
elastik bolgede calisan, yuksek ¢evrimli yiike tabi bir parga oldugundan gerilmeye dayali yorulma teorileri
kullanildi ve yorulma glvenlik katsayilari hesaplandi. Bu amagla Ug¢ boyutlu, lineer-elastik sonlu elemanlar
modelleri kuruldu. Global modellerin yaninda, submodeller hazirlanarak biyel kolu civatalari klavuz
deliklerinde yorulma hesabi yapildi. Analizler analitik denklemlerle kinematik ve burkulma analizleri
yapilarak basladi. Bu analizler sirket-i¢i hazirlanan kodlarla gerceklestirildi. Sonlu elemanlar iginse
Abaqus ¢oziiclsu ve yorulma igin Femfat yorulma son-modelleme programi kullanildi. Birbirini takip eden
iki ayri analiz kosturuldu. Bunun nedeni imalat sirasinda civatalar sikildiktan sonra bozulan silindirikligi
duzeltmek icin talagli imalat yapilmasiydi. DIk analizin amaci da civata sikilmasi sonrasi bozulan
silindirikligi diigim noktalarini oynatarak gerilim dagilimini bozmadan sifilamaktr. ikinci analizde de biyel
kolunun tabi oldugu ¢ekme ve basma kosullari uygulandi. Bunun haricinde ¢ekme yuku altinda buytk
ucun ne kadar deforme oldugu ve titresimli aginma riskinin olup olmadigi incelendi.

ANAHTAR KELIMELER: Biyel Kolu, Sonlu Elemanlar Analizi, Yiiksek Cevrimli Yorulma, Sub-modelleme.
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AMFiBIK BIR ZIRHLI ARAC USKURUNUN TASARIM OPTiMiZASYONU

Cagn lyidiker, Ramazan Kaba, Markos Gagan

Otokar Otomotiv ve Savunma Sanayi A.S. Sakarya

OZET

Bu ¢alismada bir amfibik zirhli arag projesinde kullaniimak Uzere tasarlanan uskur modelinin titresim
analizleri gerceklestirilerek titresim kaynakli problemler tespit edilmeye caligiimistir. ilk énce yapinin dogal
frekans analizi su ile etkilesimli olarak gerceklestirilerek (Coupled) uskurun belli frekansa kadar dogal
frekanslari elde edilmistir. Daha sonra CFD analizi gerceklestirilerek pervanenin kanat ylzeylerine etki
eden toplam basing kuvvetleri hesaplanmistir. Hesaplanan pervane ylkinin %10° u akis
duzensizliginden dolay! degisken olarak etki etmektedir. Bu degisken yikin gevrimsel olarak etkidigi
kabul edilmektedir. CFD analizleri ile elde edilen itme kuvveti ve pervane donme eksenindeki momentin
%10" u, LMS VirtualLab’ de kullanilarak frekans cevap analizi gerceklestiriimis ve bdylece pervane
yatagindaki pervanenin donme frekansina bagli deplasman ve dénme degerleri elde edilmistir. Son
olarak, maksimum cevabin olustugu frekansa denk gelen yiikleme kosullari modele uygulanarak yap!
uzerindeki gerilme degerleri elde edilmistir. Analizlerin sonucunda elde edilen kritik gerilmelerin
dusurilebilmesi ici tasarim iyilestirmesi yapilmistir. Yapilan bu iyilestirme, pervanenin tahrik frekans
araliginda bulunan dogal frekansi, ¢alisma araliginin disina dtelemeye yoneliktir. lyilestirmeden sonra
ayni analizler yeni model i¢in de tekrarlanmig ve son durumda kritik gerilmeler giivenli bolgeye cekilmistir.

ANAHTAR KELIMELER: Uskur, titresim analizi, akis analizi, akuple modal analiz.

AMFIBIK BIR ZIRHLI ARAG USKURUNUN TASARIM OPTiMiZASYONU

ABSTRACT

In the present work, design optimization of the propeller of an amfibic armored vehicle was studied and
vibration based strength problems were tried to be investigated. Firstly fluid — structure coupled modal
analysis of the structure was performed and modal frequencies of structure were obtained up to some
frequency. Then, CFD analysis was performed in order to get the pressure fields on the blades of the
propeller. It is assumed that 10% of the propeller loads got from CFD analysis is alternating due to non-
uniform propeller inflow. Therefore, using 10% of the propeller loadings obtained from CFD analyses,
frequency response analysis was performed with LMS VirtualLab. Finally, maximum displacement and
rotation response obtained from the frequency response analysis were applied to the bearing of the
propeller in order to get the stress field for the worst case. After getting the critically stressed regions in
the structure, some enhancements were made in order to decrease the stress level of these hot spots.
The enhancements aim to shift the natural frequency outside the propeller’s excitement frequency. After
enhancements the same analyses were repeated and it is observed that the critical stress values
decreased to a safe region

KEYWORDS: Propeller, vibration analysis, CFD analysis, coupled modal analysis.
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AGIR TICARI ARAG SUSPANSIYON SISTEMINDE KONFOR
VE DAYANIM OPTIiMiZASYONU

Mahmut Durus, Berktug Aydin, Ergiin Tutuk, Can Ozkardesler, Melih Sagli Ahmet
Pasaoglu, Kadir Kog, Kadir Oray Aksoy, Ezgi Giines, Eren Aydemir

Ford Otomotiv Sanayi A.S., Gebze / Kocaeli

OzZET

Bu ¢alismada 8x4 Dnsaat Serisi Damperli araglarin farkli tip kabin ve sasi sispansiyon alternatifleri altinda
davraniglari karsilastiriimistir. Karsilastirmalar konfor ve dayanim 6zellikleri gergevesinde bes arag; iki
farkll kabin slspansiyonu ve bes farkli sasi slspansiyon tipinin kombinasyonlari Uzerinden
karsilastinimistir. Calismayla aracin belirlenen lokasyonlarindan toplanan ivmeler kullanilarak on-arka
sasi suspansiyonun ve kabin stspansiyonunun transfer fonksiyonlari hesaplanip titresim karakterleri
ortaya ¢ikariimistir. Sasiye asili taglyici braketlerin tzerine gelen ivmelerin yarattigi hasar oranlari da
karsilastirilip dayanim anlaminda ortaya ¢ikan avantajlar incelenmistir. Kullanilan makas tipine gore
kapasiteleri farklilk gostermektedir. Segilecek makas tipinin kullanim alanina gore uygulanabilirligi ve
teknik fizibilitesi de segim konusunda énemli hususlardan biridir. Bu calismayla konfor, dayanim ve
kapasite ekseninde arag optimizasyonu saglanmis ve dogru stispansiyon tipi segilebilmigtir.

ANAHTAR KELIMELER: Siispansiyon, Siiriis Konfor, Yorulma, Dzgesel Yogunluk slevi, Titresim
Tabanl Yorulma Analizi.

STUDY ON RIDE COMFORT AND DURABILITY OPTIMIZATION BASED
ON HCV SUSPENSION SYSTEM PERFORMANCE

ABSTRACT

This study analyses 8x4 construction series tipper vehicles performance with different frame and cab
suspension alternatives. The main idea behind the investigation is to optimize comfort and endurance
performance. Five vehicles with two different cab suspensions and five different frame suspensions are
used for the test. In this paper, the first aim is to provide vibration characteristics by using collected
acceleration data, the data is collected from predefined locations on vehicles and transfer functions that
are derived with mathematical models to compare ride characteristics. Durability performance is the other
target of this study. During the durability analysis, acceleration data are used as an input and inertia relief
method provides to compare damage of the brackets that joined to chassis frame. Capacity of the leaf
spring is based on the type and this is another contributor for optimization. This study provides us to
determine the main design parameter of suspension systems to optimize the vehicle durability, capacity
and ride comfort.

KEYWORDS: Suspension, Ride Comfort, Fatigue, Power Spectral Density, Vibration Fatigue Analysis.
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OTOMOTIV FABRIKA iCi ARAG TASIMA HATLARI iCIN OPTIMUM SKiD TASARIMI

" kkk

Necmettin Kaya', idris Karen™, Giirol Gokiinlii

, Onder Tokgalar™
"Uludag Urliversitesi, Muhendislik Fakultesi, Makine Mihendisligi Bolumu, Bursa
“Orhangazi Universitesi, Muhendislik Fakultesi, Makine Mihendisligi Bolimd, Bursa
"“TOFAS Arge Merkezi, Uretim Teknolojisi Gelistirme Mudurligd, Bursa

OzZET

Otomotiv arag Uretim ve boya kataforez hatlarinda kullanilan ve araglari tizerinde tasiyan kafes yapilarda
(skid) zamanla olusan kalici deformasyonlar dretim hatlarinda problemlere ve yeni skid alimlarina neden
olmaktadir. Kullanilan skid'lerin kullanim 6mdrlerinin uzamasi ve zamanla olusan “muzlagma” diye tabir
edilen kalici deformasyon probleminin ortadan kaldiriimasi i¢in daha rijit ve hafif yapilarin kullanilmasi
kaciniimazdir. Bu calismada, maksimum rijitikte ve minimum kitlede skid tasarimi igin yapisal
optimizasyon yontemleri kullanilarak yeni bir skid tasarimi gerceklestirilmistir. Topoloji optimizasyonu ile
optimum malzeme dagilimi belirlenmis, malzeme dagiimi yorumlanarak Uretilebilir skid tasarimi
gerceklestirilmis, optimum ve temin edilebilir profil kesiti belirlenmis ve kesit boyutlari standartlardan
secilmistir. Kalici deformasyon problemine ¢dzim olabilecek yeni bir skid tasarimi gelistirilerek sonlu
elemanlar analizler ile dogrulanmistir. Belirlenen yeni skid tasariminin TOFAS tarafindan prototip olarak
imal ettirilerek mevcut kataforez boya hattinda denenmesi ve tasarim dogrulama testlerinin yapiimasinin
ardindan kullanima gegilecektir.

ANAHTAR KELIMELER: Arag tagima hatti, skid, optimum skid tasarimi.

OPTIMIM SKID DESIGN FOR VEHICLE TRANSPORTATION IN
AUTOMOTIVE FACTORY

ABSTRACT

Permanent deformation of vehicle carrying lattice structures (skid) is one of the important problems at
vehicle cataphoresis paint and production lines. This problem leads to stop the production lines and buy
to new skids. In order to eliminate the permanent deformation, more rigid and light skid structure design
is inevitable. In this study, new skid is designed using structural optimization methods to have maximum
rigidity and minimum mass. Topology optimization method was used to determine the optimal material
distribution, the results are interpreted to model a new skid design. Then optimum cross section profile is
selected from standard cross-sectional dimensions. New skid design was then analyzed and compared
to previous design. After prototyping the new design, testing and validation will be performed at TOFAS,
and then it will be used at cataphoresis paint production lines.

KEYWORDS: Vehicle transportation line, skid, optimum skid design.
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OTOMOBIL ON TAMPON GARPISMA SIMULASYONU ve OPTIMiZASYONU

ismail Oztiirk*, Necmettin Kaya**, Ferruh Oztiirk*

"Uludag quversitesi, Muhendislik Fakultesi, Otomotiv Mihendisligi Bolumu, Bursa
" Uludag Universitesi, Miihendislik Fakuiltesi, Makine Miihendisligi Bolim, Bursa

OZET

Bu makalede, %100 ofsetli garpismada segilen bir otomobil én tampon ve darbe emici sisteminin ener;ji
absorbsiyonu incelenmistir. Bu amagcla lineer olmayan sonlu elemanlar modeli olusturuimus ve Ls-Dyna
yazilimi ile ¢6zUImstir. Tasarim fonksiyonlarinin olusturulmasinda deney tasarimi yontemi kullaniimig
ve toplam agirhigin minimizasyonu igin boyut optimizasyon problemi tanimlanmistir. Optimizasyon
problemi Matlab yardimi ile ¢ozilerek %100 ofsetli ¢arpisma durumu igin optimum sac kalinhig
bulunmustur. Ayrica bu ¢alisma ile darbe emici Uzerinde olusturulan katlanma baglatici geometrilerin
carpma baslangicindaki maksimum tepki kuvvetlerini dnemli élclide disurdigu fakat toplam ener;i
absorbsiyonuna etkisinin oldukca dusuk oldugu gozlenmistir.

ANAHTAR KELIMELER: Tampon, darbe emici, carpisma simiilasyonu.

CRASH SIMULATION OF VEHICLE FRONT BUMPER AND OPTIMIZATION

ABSTRACT

The objective of this paper is to investigate the crash energy absorbtion of bumper-crash box system
subjected to 100% offset impact loading. Nonlinear finite element model was created and impact test was
simulated using Ls-Dyna software. Design of experiment method is used to construct approximated
design functions then size optimization technique is applied to solve the problem of minimization of the
total weight. Matlab was used to solve the size optimization problem and optimum sheet thickness value
was determined for the impact condition of 100% offset. It has been shown that crushing initiator geometry
on the crash box significantly decrease the maximum initial reaction force but its effect on energy
absorbing capacity is relatively small.

KEYWORDS: Bumper, crash box, crash simulation.
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YOLCU KOLTUKLARINDA TOI?O_LOJi TASARIM YAKLASIMLARI
ILE OPTIMIZASYON

*Ferruh Oztiirk, **Gokhan Sendeniz

*Uludag Universitesi, Miihendislik Fakiiltesi, Otomotiv Miihendisligi Bélimii, Bursa
**GRAMMER Koltuk Sistemleri San. ve Tic. A.S. DOSAB Mustafa Karaer Caddesi Bursa

OZET

Koltuk Ureticileri Bilgisayar Destekli Mihendisligi giin gectikce daha da fazla kullanmaktadirlar. Yapilan
yeni caligmalar sayesinde hem prototip maliyetleri hem de gercek test maliyetleri onemli dlglde
azalmaktadir. Bu calismada yolcu koltugu oncelikle ECE-R14 cekme testi similasyonlarina tabi
tutulmustur. Ardindan ayaklara topoloji optimizasyonu uygulanarak agirlik anlaminda kazanimlar elde
edilmistir.

ANAHTAR KELIMELER: Koltuk baglanti elemanlari, Explicit analiz, Topoloji optimizasyonu, ECE-R14.

OPTIMUM TOPOLOGY DESIGN APPLICATIONS IN VEHICLE SEAT DESIGN

ABSTRACT

Seat manifacturers are using CAE more and more everyday. Through to new studyings, both the
prototype and the actual test costs are significantly reduced. In this study, passenger seat is firstly
subjectede to ECE-R14 pull test simulations. Then, weight gains were obtained by applying topology
optimization to the pedestal.

KEYWORDS: Seat pedestal, Explicit analysis, topology optimization, ECE-R14.
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TASITLARDA HOG TEMELLI GOMULU YAYA BELIRLEME SISTEMI
TASARIMI ve GERGEKLEMESI

Ahmet Remzi Ozcan*, Vedat Tavsanoglu**

*Bursa Teknik Universitesi, Doga Bilimleri, Mimarlik ve Mihendislik Fakiltesi, 16190,
) Osmangazi, Bursa
**sik Universitesi, Miihendislik Fakiltesi, 34398, Maslak, istanbul

OzZET

Artan gorintu isleme calismalari ve gelisen teknoloji, gorintl isleme temelli sistemlerin uygulama
alanlarini hizla genigletmektedir. Gunimuzde, bilgisayarla goru sistemleri ile yiz tanima, plaka tanima,
yaya tanima gibi nesne tanima uygulamalarina sikga rastlanilimaktadir. Son yillarda yaya tanima
sistemleri, otomotiv teknolojileri alaninda da kendine uygulama sahasi bulmakta, trafikte yasanan kazalar
ve nedenleri Uzerine hazirlanan raporlar, bu alanda yapilan caligmalar i¢in motivasyon kaynagi
olmaktadir. Bu ¢alismada Yonlu Gradyanlarin Histogrami (HOG) algoritmasi ve Destek Vektor Makinesi
(SVM) kullanilarak bir yaya tanima uygulamasi gergeklestirilmistir. Yaya tanima uygulamalarinda 6znitelik
cikarict bir yontem olarak siklikla kullanilan HOG algoritmasi Sahada Programlanabilir Kapi Dizileri
(FPGA) ile donanimsal olarak, gikarilan Ozniteliklerin siniflandiriimasi ve yaya tanima islemi ise
mikroiglemci Uizerinde, SVM ile yazilimsal olarak gerceklenmektedir.

ANAHTAR KELIMELER: Yénlii Gradyanlarin Histogrami, Destek Vektdr Makinesi, Bilgisayarla Goril,
Yaya Tanima, Sahada Programlanabilir Kapi Dizileri.

HOG BASED EMBEDDED PEDESTRIAN DETECTION SYSTEM DESIGN AND
IMPLEMENTATION IN THE VEHICLES

ABSTRACT

Image processing based systems rapidly expand the application areas with developing image processing
studies and technology. Object recognition applications such as face, licience plate, pedestrian
recognition with computer vision systems is frequently encountered nowadays. In recent years, pedestrian
recognition systems find its field of application on automotive technologies areas to prevent traffic
accidents. Reports prepared on reasons of this accidents be motivation source for studies which is done
in this area. In this study, a pedestrian recognition application was developed by using Histogram of
Oriented Gradients (HOG) algorithm and Support Vector Machine (SVM). HOG algorithm which is
frequently used as a feature extraction method in pedestrian recognition applications was implemented
in FPGA hardware then classification of extracted features and pedestrian recognition are done by SVM
software by microprocessor.

KEYWORDS: Histogram of Oriented Gradients, Support Vector Machine, Computer Vision, Pedestrian
Recognition, Field Programable Gate Array, Vehicle Design.
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IMPROVING CONTROL MECHANISM OF AN ACTIVE AIR-SUSPENSION SYSTEM

Alireza Kazemini, Hasan Hacigevki, Neriman Ozada

Eastern Mediterranean University, Faculty of Engineering, Department of Mechanical Engineering,
Gazimagusa, TRNC, Mersin 10 Turkey

ABSTRACT

The technology of pneumatic vibration isolation for air-suspensions is developing gradually. As
environmental vibroisolation requirements on precision equipment and air-suspensions become more
stringent, the use of pneumatic isolators has become more popular, and their performance is
subsequently required to be further improved. Due to air-suspension systems prevalence in heavy
vehicles todays, improving control strategy and software base reformation can be an economical solution
for performance improvement. In this study an active control technique, based on pressure is applied to
a pneumatic vibration isolator to enhance the isolation performance in the low frequency range where the
passive techniques have difficulties. An air spring from air suspension system was modelled as the
pneumatic isolator in a quarter-car model. The test plan for suspension model was in two approaches,
model based simulation and experimental test, in order to evaluate the quarter-car suspension system.
First, a mathematical model of an air-suspension for a quarter-car was built, in MATLAB-Simulink
program. Then, the suspension prototype was prepared for the approach of experimental study. The
experimental test design was based on physical equipment’s and performed in lab-view. Body
acceleration, tire forces and suspension travel were outputs of experimental test. The optimization was
investigated in two parts of dynamic performance including handling and comfort, and suspension travel
as a structural performance. The results from experimental study were compared with simulative test from
Simulink software in order to evaluate the percentage of simulation accuracy of active and passive
approaches.

KEYWORDS: Suspension, pneumatic, air-spring, control strategy, simulation and experimental tests.
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BiR TICARI ARAG IGIN ELEKTRONIK KONTROL UNITESi GELISTIRMESI

Onder Erdogan, Onur Ok, Caner Biiyiiktiirkel

Hexagon Studio A.S., Kocaeli

OZET

Bu calismamiz da farkli dzelliklere sahip modullerin beraber ¢alismasini tek bir modl gelistirerek verimli
calismasi hedeflenmistir. Bu sayede pazardaki ihtiyaglara gore eklenebilecek Ozellikler veya yeni
geligtirilen  teknolojilerin  entegre edilmesi daha kolaylagabilmektedir. Olusturdugumuz prototip
araclarimizda karsilastigimiz sorunlar karsisinda modullimizin programlanabilir olusu, sorunlari anlik
¢Ozumleyebilmemizde kolaylik saglamistir ve sorunlarin tekrarlanmamasi igin ne tarz énlemler almamiz
gerektigini gostermistir.

ANAHTAR KELIMELER: Modiil, Pazardaki ihtiyaglar, Prototip.

DEVELOPING AN ELECTRONICAL CONTROL UNIT FOR COMMERCIAL VEHICLE

ABSTRACT

In our study, we aimed to improve one module that worked efficiently compatible with other different
modules which had different features. By this way, we could add new properties or integrated new
developed technologies that the market wanted easily. Our I/O modules’ programmable feature provided
us to solved the instant problems that we met in our prototype vehicles and also it showed what kind of
measures that we took to avoid these problems.

KEYWORDS: Module, Market wants, Prototype.
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ASKERi ARAGLARDA SUSPANSIYON SISTEMi TEST SURECININ INCELENMESI

Hiiseyin Bayram, izzet Gokal, Erdal Usta

Otokar Otomotiv ve Savunma Sanayi A.S., Sakarya

OZET

Askeri ve ticari araglarda en énemli alt sistemlerinin baginda siispansiyon sistemi gelmektedir. Ozellikle
ticari araglara gore daha zor sartlarda kullanilan askeri araglarda stspansiyon sisteminin onemi
katlanarak artmaktadir. Askeri araglar bozuk yollarda kullanildigi gibi ayni zamanda govdesinin zirh
sacindan olmasi nedeni ile agirligida oldukga fazladir. Stispansiyon sistemi hem bozuk yoldan gelen
darbeler hemde gdvdenin agirligi nedeniyle uygulanan baskinin ortasinda kalmaktadir. Bu nedenlerden
dolayi sispansiyon sistemi tizerinde dzellikle durulmasi gereken bir sistemdir. Bu bildiride Otokar'in 6zgin
Uriind olan askeri araglara uygulanan stispansiyon testleri anlatiimaktadir. Stspansiyon testlerinin genel
icerigi, hangi standartlara dayandigi ve uygulamalardan érnekler yer almaktadir.

ANAHTAR KELIMELER: Siispansiyon, test, sogurulan gii¢, yunuslama agisl, yanal ivme.

ASKERI ARAGLARDA SUSPANSIYON SISTEMi TEST SURECININ INCELENMESI

ABSTRACT

Suspension system is one of the most essential subsytems of commercial and military vehicles. Especially
for military vehicles which are used in more difficult conditions than commercial vehicles, suspension
system has even much more importance. Besides being used on off-road conditions, their weight is also
higher because of the armour used on their body structure. Suspension systems work under high load,
caused by impacts coming from road surface and also the weight of the body structure. Therefore,
suspension system is a critical subsystem which should be taken into account during design process. In
this paper, suspension test that are executed for military vehicles developed by Otokar is going to be
described. Additionally, some general information about the suspension test procedures, reference
standards and examples from the applications will be given.

KEYWORDS: Suspension, test, absorbed power, angle pitch, latteral acc.
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EYLEMSIZLIK TENSORUNUN HIZLI, HASSAS VE DUSUK MALIYETLI
OLCUM iGiN HAREKETLI PLATFORMLAR

E.Teoman Onder*,**, S. Gaglar Baglamigl*, Onur Tunger***

* Hacettepe University Department of Automotive Engineering., Ankara
**Erzurum Technical University Department of Mechanical Engineering, Erzurum
*** Istanbul Technical University Department of Aeronautical Engineering., Istanbul

OzZET

Degisik konfiglrasyonlarda hareketlenebilen platformlara baglanan kompleks sekilli kati bir cismin
eylemsizlik tensorinin Ozyinelemeli en kiguk kareler algoritmasiyla gevrimici Olgimu yapilmistir.
Eylemsizlik tensorl parametreleri, arag ayni anda i¢ donme ekseni etrafinda hareket ederken, gevrimigi
olarak guncellenmektedir. Hareketli platform Uzerine baglanmis bir ivme dlger gercek ivmelenme verisini,
her ayaktaki kuvvet sensorleri ise kuvvet verisini sadlar. Netice olarak st platformun dinamik denklemleri
en klglk kareler bigiminde yazilmis ve eylemsizlik tensorinin alti bagimsiz degiskeni hiz kazanmak ve
hafiza tasarrufu saglamak amaciyla ardigik olarak en kigik kareler yontemiyle tahmin edilmistir.
Benzetimler sonucunda ilgili tim degderlerin gercek degerlerine hizla yakinsadigi goralmustr.

ANAHTAR KELIMELER: Eylemsizlik tensorii, gevrimici ardisik parametre tahmini.

PLATFORMS FOR RAPID, PRECISE AND LOW COST MEASUREMENT
OF INERTIA TENSOR

ABSTRACT

Online inertia tensor measurement of a complex shape solid body mounted on motion platforms of varying
configurations is performed via a recursive least squares algorithm. Inertia tensor parameters are updated
online while the platforms simultaneously rotate about their yaw, pitch and roll axes. An inertial
measurement unit mounted on the motion platform provides real time acceleration data and load cells on
each leg provide the force data. Thus the governing dynamic equations (Newton Euler equations) of the
platform are cast in a least squares form and the six independent entries of the inertia tensor are estimated
recursively in order to gain speed and save memory. In simulations fast convergence to actual values are
obtained for all parameters of interest.

KEYWORDS: Inertia tensor, online recursive parameter estimation.
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FINITE ELEMENT ANALYSIS OF THE NON-STANDART GEARS

Mahir Uzun, Ali inan

Bingol University, Faculty of Engineering, Department of Mechanical Engineering, Bingol, Turkey

ABSTRACT

In this study, before manufactured by the CNC milling machine method of the concave-convex tooth
profile of the pinion gears, after was made solid model than was made finite analysis of these gears. Then
was used these models, was created of the same size with values herringbone gears and spur gears.
After was created these models, the finite element method using ANSYS analysis program using three
different gears of groups under actual working conditions under the stress conditions determination is
made. As a result of this determination with a concave-convex tooth profile gears are more advantageous
than spur gears and herringbone gears.

KEYWORDS: Non-standard gears, concave-convex gears, finite element analysis.
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GENERAL APPROACH ON DIAGNOSIS AND ANALYSIS OF AUTOMOTIVE
HVAC BLOWER UNIT NOISE

Ayhan Yagci, Cem Merig, Aytekin Ozkan

TOFAS Turk Otomobil Fabrikasi Anonim Sirketi, Bursa

ABSTRACT

There are some secondary, tertiary noise sources masked by the main noise sources such as engine,
tire, wind etc. in Automotive NVH (Noise Vibration and Harshness). HVAC (Heating, Ventilating, Air
Conditioning) system components inside the cabin such as the blower and the blower motor are among
these secondary noise sources. The scope of this paper is on identification, diagnosis and analysis of the
noise issues related to the HVAC blower. Noise types according to their characteristics and their
frequency region are classified. Information and suggestions for source determination, diagnosis,
measurement methodology and analysis are presented based on the real-life NVH issues experienced in
automotive world.

KEYWORDS: HVAC blower noise, blower fan motor noise, frequency analysis, diagnosis, measurement
method.
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AKS KAYNAKLI TEKRARLI GURULTU PROBLEMLERI

Mehdi Yildiz, Aytekin Ozkan

TOFAS Turk Otomobil Fabrikasi Anonim Sirketi, Bursa

OZET

Arag gelistirme surecinde karsilagilan en dnemli gurdltl problemlerinden biri de siris esnasinda aracin
on tarafindan gelen, motor, tekerlek yada gu¢ aktarma elemanlarindaki dizensizliklerden kaynaklanan,
tekrarli ses problemidir. Bu galismada suris hizina bagli olarak degiskenlik gosteren, aks kaynakli tekrarli
gurdltd probleminin kaynaginin belirlenmesi igin yapilan subjektif degerlendirmeler, objektif dlglimler ve
analiz yontemleri sunulmustur.

ANAHTAR KELIMELER: Motor harmonikleri, Tekrarli ses, Dogal frekans olgtimleri.

DRIVE SHAFT INDUCED CYCLIC NOISE PROBLEMS

ABSTRACT

One of the most important noise problem encountered in the vehicle development process, which is
caused by the disorders in engine, tires or powertrain systems, coming from the front side of the vehicle
while driving is cyclic noise problem. In the scope of the study, the subjective evaluations, objective
measurements and the analysis methods to be used in evaluating are provided to identify the drive shaft
induced cyclic noise problems that vary depending on driving speed.

KEYWORDS: Engine orders, Cyclic/Harmonic noise, Natural Frequency Measurements.
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MUFFLER DESIGN BY NOISE TRANSMISSION LOSS MAXIMIZATION
OVER A NARROW BAND FREQUENCY RANGE

Mostafa Ranjbar, Milad Kermani

Department of Mechanical Engineering, Eastern Mediterranean University,
Famagusta, North Cyprus via Mersin 10, Turkey

ABSTRACT

Maximization of noise transmission loss in mufflers using shape modification approach is an important
issue for automobile and aerospace industries. In this paper, we focus on the noise transmission loss
maximization on a narrow band frequency of 200 Hz, one-third-octave band. This frequency range is
considered as the design area for the muffler. Various geometries, i.e., inlet and outlet radius, silencer
radius and their lengths are experienced at this regard. The influenced of geometrical dimensions of
muffler parts on the amount noise transmission loss is investigated. Numerous results from this study like
the shape of inlet and outlets which can be used for designing of more effective mufflers are reported.

KEYWORDS: Noise, Transmission Loss, Design, Narrow Band Frequency, Geometry Modification,
Muffler.
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EGZO0Z SiSTEMININ MODAL ANALIZ KORELASYON VE MODEL GUNCELLEMESI

Halil Ates’, Mehmet Yahsi" Ferruh Oztiirk"

"TOFAS, Tlrk Otomobil Fabrikasi A.S., Bursa
* Uludag Universitesi, Miihendislik Fakiiltesi, Otomotiv Miihendisligi Bolimii Bursa

OZET

GunumUzde bilgisayar teknolojisinin gelismesi ile birlikte otomotiv sektorlinde bilgisayar destekli
mihendisligin kullaniimasi yayginlasmistir. Sonlu elemanlar yénteminin kullanilmasi ile prototip
calismalari daha verimli hale gelmistir. Fakat sonlu eleman modeli olusturuima agamasinda yapilan kabul
ve yaklagimlar nedeniyle, sonlu eleman modeli, ger¢ek modeli temsil edemeye bilmektedir. Bu nedenle
sonlu elemanlar yontemi ile gercek modele ait deneysel modal analiz sonuglari birbiriyle kargilastirilir.
Korelasyon calismasi ile farkliliklar ortaya gikarilir ve model giincelleme calismasi yapilarak gergek
modele en yakin sonlu eleman modeli elde edilir. Bu yayinda, bu sekilde sonlu elemanlar yontemi
kullanilarak yapilacak dinamik analiz sonuglari, gercek modelin gosterdigi dinamik davraniglara en yakin
sekilde elde edilmekte oldugu bir egsoz sistemin modal analiz korelasyon ve model glincelleme galismasi
ile anlatilmistir.

ANAHTAR KELIMELER: Titresim, Modal Analiz, Model Giincelleme, Korelasyon, Egzoz Sistemi.

MODAL ANALYSIS CORRELATION AND MODEL UPDATING OF EXHAUST SYSTEM

ABSTRACT

Nowadays, use of computer-aided engineering in automotive industry has grown up with the
develeopment of computer technology. Prototype studies have become more efficient with use of finite
element method. But because of the finite element model creation process and approaches adepted in
the finite element model, representing the real model. Therefore finite element method and real model of
experimental modal analysis results compare with each others. Correlation study revealed differences to
do with the work done and the model update the model closest to the actual finite element model are
obtained. In this way, the dynamic analysis results using the finite element method, show the real dynamic
behavior of the model most closely are obtained for modal analysis correlation and model updating of
exhaust system.

KEYWORDS: Vibration, Modal Analysis, Model Updating, Correlation, Exhaust System.
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OTOMOBIL RADYATORLERINDE BORU SAYISININ ISIL PERFORMANSA VE
ETKENLIGE ETKISININ INCELENMES]

Ahmet Serhan Canbolat, Burak Tiirkan, Recep Yamankaradeniz, Muhiddin Can,
Akin Burak Etemoglu

Uludag Universitesi, Miihendislik Fakiltesi, Makine Miih. Bol. BURSA

OzZET

Enerji verimliligi son yillarda en ok kullanilan terimlerin basinda gelmektedir. Otomotiv sektorinde de bu
konu Uzerinde galismalar surekli olarak yapiimaktadir. Bu baglamda otomobil sogutma sisteminin en
onemli elemanlarindan biri olan radyatorlerin 1sil performansinin arttiriimasi, ayni boyuttaki bir radyatoriin
daha verimli hale getirilmesi 6nemli bir ¢calisma konusudur. Bu ¢alismada boru sayisinin radyatortn isil
performansina etkisi incelenmistir. Farkli boru sayisina sahip 4 radyatorun bilgisayar ortaminda nimerik
analizleri yapilmis ve ¢ikan sonuglar yorumlanmistir.

ANAHTAR KELIMELER: Radyator, hesaplamali akigkanlar dinamigi, 1sil performans, isI transferi.

OTOMOBIL RADYATORLERINDE BORU SAYISININ ISIL PERFORMANSA VE
ETKENLIGE ETKISININ INCELENMES]

ABSTRACT

Recently, energy efficiency is one of the most commonly used terms. This issue is constantly being
worked also in automotive sector. In this context, improving thermal performance and heat transfer
effectiveness of an automobile radiator which is one of the most important components of the automobile
cooling system, is a very important subject of study. In this study, the effect of number of tubes in a radiator
into the thermal performance and heat transfer effectiveness were investigated. Four radiator which have
different number of tubes were analyzed numerically and the results were interpreted.

KEYWORDS: Radiator, computational fluid dynamics, thermal performance, heat transfer.
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AERODYNAMIC TEST PROCEDURE DEVELOPMENT

R. Omiir icke

Ford Otosan A.S., Product Development, Gebze, Kocaeli

ABSTRACT

Energy consumption has become the most important problem since the first machine. Based on this,
people have concerned to increase efficiency of devices. In machine industry, automotive industry has a
big portion, if fuel economy is taken as a basis. Especially, heavy duty truck segment has located an
important point in market. Therefore, giving real and low fuel efficiency number to customer is an important
issue. In fuel economy parameters, the most important and the blurriest input is the aerodynamic drag
coefficient. To measure the aerodynamic drag coefficient or even though computational fluid dynamic
(CFD) method is used for giving drag coefficient, to correlate CFD method, at least one time the
aerodynamic test should be performed. Beside, testing vehicle at wind tunnel bring the economical
problem. In this case, finding an alternative solution which has a high accuracy and low cost has been
required. By using wheel force transducer (WFT) devices, aerodynamic test has been performed and a
solution has been found to this problem. The objective of this paper is to discuss development of a new
aerodynamic test methodology.

KEYWORDS: Aerodynamic, wheel force transducer, test methodology, on road test.
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SIMULATION OF WINDSHIELD DEFOGGING PROCESS

Mustafa Mutlu**, Gokhan Sevilgen*, Muhsin Kili¢”,

*Uludag University, Faculty of Engineering, Automotive Engineering Department, 16059/G6riikle
Campus, Bursa

“Uludag University, Faculty of Engineering, Mechanical Engineering Department, 16059/Gériikle
Campus, Bursa

ABSTRACT

In this study, a three dimensional numerical simulation of defogging process of an automobile windshield
is presented. All numerical analyses were performed in transient conditions and simulations of windshield
defogging process were achieved by using Ansys Fluent commercial software package. Droplet model
was embedded into a three dimensional Computational Fluid Dynamics (CFD) simulation by using User
Defined Code (UDF) for computation of demisted area of windshield. We also considered three
dimensional fluid flow, temperature distribution, and heat transfer characteristics of interior surfaces of the
automobile cabin. The standard k-¢ turbulence model was chosen with standard wall functions for the
turbulent modelling in numerical calculations. The results obtained from the numerical simulations were
in good agreement with the experimental data presented in this study.

KEYWORDS: Defogging, CFD, windshield.
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STATIC and DYNAMIC STIFFNESS IMPROVEMENT of a COMMERCIAL TRUCK
CHASSIS for NVH and WEIGHT CONSIDERATIONS

Mislim Yaman, Ahmet Salih Yilmaz, Fatih Kagnici

Anadolu Isuzu Otomotiv Sanayi ve Ticaret A.S., Otomotiv Caddesi No:2 41435 Cayirova/Kocaeli

ABSTRACT

A commercial truck “chassis frame static stiffness” and “dynamic stiffness of chassis attachment points”
are major concern in vehicle NVH. Moreover, competition in automobile market is getting increase with
respect to fuel economy, especially for the commercial truck. Due to the increasing competition, there is
a significant necessity about reducing fuel consumption level for commercial truck companies. The weight
of the vehicle is one of the most important factor that affecting the fuel economy. In this paper, chassis
side rail characteristic dimensions’ effect on static stiffness and shape effect of rear damper cross on
attachment point dynamic stiffness were investigated from NVH point of view considering weight of truck
chassis.

KEYWORDS: Static stiffness, dynamic stiffness of attachment point, topography optimization, finite
element method.

NVH ve AGIRLIK PARAMETRELERI DIKKATE ALINARAK, TICARI BIR KAMYON
SASISININ STATIK ve DINAMIK RIJITLIK GELISTIRMESI

OzZET

Ticari bir kamyonun “sasi statik rijitligi” ve “baglanti noktalarinin dinamik rijitligi” arag NVH'i agisindan
onemli bir ilgi alanidir. Buna ek olarak, yakit ekonomosi agisindan otomobil marketindeki rekabet giderek
artmaktadir. Bu rekabet, dzellikle ticari kamyonlarda daha 6nemli boyutlara ulasmistir. Artan rekabet
gozonunde bulunduruldugunda, yakit tlketiminin azaltimasi kamyon sirketleri agisindan 6nemli bir
gereklilik haline gelmistir. Arag agirligi ise, yakit ekonomisini etkileyen en dnemli faktordur. Bu galismada,
NVH bakis agisi ile, sasi yan rayinin karakteristik dlgUlerinin statik rijitlige etkisi ve arka damper braketinin
geometrik seklinin, baglanti noktalarinin dinamik rijitligine etkisi agirlik gozoninde bulundurularak
incelenecekir.

ANAHTAR KELIMELER: Statik rijitiik, baglanti noktalarinin dinamik rijitligi, topografya optimizasyonu,
sonlu elemanlar yontemi.
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TEST PiSTLERI TASARIMI, SINIFLANDIRMASI ve BAKIMI

Hiiseyin Gobiiliikoglu, izzet Gokal, Erdal Usta

Otokar Otomotiv ve Savunma Sanayi A.S., Sakarya

OZET

Bir aracin tasarim dogrulamasinin en dnemli agamalarindan biri test asamasidir. Bu asamada, aragta
cikabilecek butun hata ve arizalarin tesbit ediimesi ve tasarim birimlerine geri bildirimlerde bulunulmasi
gerekmektedir. Arag dogru test ediimedigi takdirde, musteri kullanimi sirasinda sorunlarla karsilagilacaktir
ve bu durum Uretici firmanin prestijini olumsuz etkileyecektir. Aracin dogru ve glvenli bir sekilde test
edilebilmesi igin, yapilan testin gereksinimlerine uygun test pistlerinin bulunmasi 6nem tegkil etmektedir.
Ulkemizde otomotiv ve savunma sanayi firmalarinin test ihtiyaclarini karsilayacak ticari bir test pisti
olmadigindan dolayi, Otokar yerleskesinde ticari ve tekerlekli / paletli askeri arag test gereksinimlerini
karsilamak tizere bir test pisti tasarlanmis ve faaliyete gegirilmistir.

ANAHTAR KELIMELER: Test pisti, parkur, arazi, profilometre, PSD analizi.

PROVING GROUNDS DESIGN, CATEGORISATION and MAINTENANCE

ABSTRACT

One of the most important stages of a vehicle design verification is testing stage. At this stage, all possible
errors and faults must be detected and feedback reports should be given to the design department. If the
vehicle is not tested correctly, problems will occur during customer usage and this will negatively affect
the manufacturer's prestige. Itis very important to have a proving ground that meets the test requirements,
in order to test the vehicles correctly and safely. In Turkey, there is not any commercial proving grounds
which meets requirements of automotive and defense industry companies. Therefore, a proving ground
has been established on Otokar territory which meets the test requirements of commercial vehicles and
wheeled / tracked military vehicles.

KEYWORDS: Proving ground, track, course, off-road, profilometer, PSD analysis.
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ZIRHLI ARAGLAR iGIN MAYIN KORUMA SEVIYESi TESPITINDE TEST
ve DEGERLENDIRME YAKLASIMI

Ahmet Bagdogan, Hakan Canpolat, Erdal Usta

Otokar Otomotiv ve Savunma Sanayi A.S., Sakarya

OZET

Ozellikle savaslyakin savas/terdr riskinin yiiksek olduju cografyalarda bulunan Ulkelerin giivenlik ve
savunma konseptlerinin en 6nemli enstriimanini, farkli misyonlara yonelik gelistiriimekte ve kullanilimakta
olan zirhl araglar teskil etmektedir. Bu zirhli araglarin Ustlendikleri misyonu layikiyla yerine getirebilmesi
zor kosullarda fonksiyonunu devam ettirme, yiiksek mobilite ve yilksek koruma seviyesi gibi temel
parametrelere baglidir. YUksek koruma seviyesi kapsami igerisinde kendine yer bulan mayin patlama
etkilerine kargi dayaniklilik -bir zirhli arag icin énemli bir tercih sebebi olmasindan dolayi- zirhli arag
gelistirme sureglerinin vazgecilemez bir adimi olmustur. Otokar gelistirmekte oldugu mayina karsl
dayanikli zirhli araglar igin tasarim, analiz ve testten olusan adimlari belirgin bir sireg cergevesinde takip
etmektedir. Bu sdrecin final adimini tegkil eden mayin testleri Otokar tarafindan NATO AEP 55
standardinda tariflendigi Uzere gerceklestirimekte, yine ayni standartta belirtilmis olan yaralanma kriterleri
ve ara¢ mukavemeti agisindan degerlendirimekte ve tasarim/analiz birimlerine geri bildirimlerde
bulunulmaktadir. Bu dokimanda Otokar'in mayin testleri alaninda sahip oldugu altyapi ve tecriibe
perspektifinde zirhli bir aracin mayin koruma seviyesinin tespitine yonelik test ve degerlendirme
faaliyetlerini iceren bir yaklagim sunulmaktadir.

ANAHTAR KELIMELER: Mayina Dayanikli Arag Gelistirme, Mayin Testleri, Nato Aep 55, Yaralanma
Degerlendirme Analizi.

ZIRHLI ARAGLAR IGIN MAYIN KORUMA SEVIYESi TESPITINDE TEST ve
DEGERLENDIRME YAKLASIMI

ABSTRACT

One of the most important instrument of defence and security concepts is the armored vehicles developed
and used for several missions especially in ominious geographical areas of the world. Armored vehicles’
completing the missions properly, which they undertake, based on three main parameters such as;
continuing functionality in harsh environments/conditions, high level of mobility, high level of protection.
Protection against mine blast effects is the essential part of armored vehicle development processes due
to its incontrovertible role in armored vehicle comparion and choice. Otokar Automotive and Defence Co’s
armored vehicle mine blast protection ability is composed with a clear/knowledgeable process consist of
design, analysis and test. The final step of this process is mine blast protection test which is performed
and evaluated in terms of occupant injuries/vehicle resistance according to NATO AEP 55 standart. In
this document, the test and evaluation activities for determining the mine blast protection level of an
armored vehicle are presented in perspective of Otokar's mine blast test basis and experience.

KEYWORDS: Mine Protectant Vehicle Development, Mine Blast Tests, Nato Aep 55, injury Evaluation
Analysis.
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ARAG EMC BAGISIKLIK TESTLERI, STANDARTLARIN
GELISTIRILMEYE AGIK NOKTALARI

ibrahim Tiirer, Sinan Baser’, Hulusi Acikgoz”, Melih Celal Akmehmet’,
Murat Uysal’, Erdal Usta®

" Otokar Otomotiv ve Savunma Sanayi A.$., Sakarya
" KTO Karatay Universitesi, Mihendislik Fakltesi, Konya

OzZET

Araglarin Uzerinde kullanilan elektronik ekipmanlarin sayisi ve onemi her gegen gun artmaktadir. Bu
paralelde araglar icin zorunlu olan elektromanyetik uyumluluk (EMC) testleri daha da 6nemli hale
gelmekte ve karmasiklasmaktadir. Bu calismada bu testlerden bagisiklik testleri incelenecektir. Avrupa
Birligi ve Birlesmis Milletler gibi organizasyonlarin onerdigi standartlardaki gelistiriimesi gereken noktalara
vurgu yapilacak, standartlar ile gergek dinya arasindaki uyusmazliklar belirtilecektir. Daha sonra
araglarin boyutlarinin ve sekillerinin arag igerisinde olusacak elektrik alan dagilimlarina etkisi incelenecek,
hassas elektronik ekipmanlarin ve kablolarin yerlestiriimesi ile ilgili oneriler sunulacaktir.

ANAHTAR KELIMELER: EMC, bagisikiik, test, arac.

ARAC EMC BAGISIKLIK TESTLERI, STANDARTLARIN GELISTIRILMEYE
ACIK NOKTALARI

ABSTRACT

The number and importance of electronic equipments is increasing day by day. In parallel, compulsary
EMC tests for vehicles get more important and complicated. In this work, immunity tests are studied.
Some aspects in standards (suggested by organizations such as European Union and United Nations)
needed to be improved are emphasized. The mismatch between standards and real world is given.
Afterwards, electric field distribution in a vehicle is studied depending on dimensions and shapes of
vehicles. Finally, some recommendation on placement of sensitive electronic equipments and cable
harnesses is given.

KEYWORDS: EMC, immunity, test, vehicle.
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OTOMOTIV SEKTORUNDE YENI TANI KOYMA SURECI

Ozgiir Hiigiil, Armagan Altinisik, Bora Sefkat

Tofas Kalite Direktorligu, Bursa

OZET

Bu calismada karmagsik otomotiv ariza analizleri igin tani koyma yaklasimi, problem ¢ozme slrecine
dayal olarak gelistirilmistir. Bu diagnoz yaklagimiyla, semptomlarin ortadan kaldiriimasi yerine etkin
fenomen tanimiyla birlikte standart diagnoz adimlarini uygulayarak, proses, firma ve proje
sorumluluklarinin belirlenmesi hedeflenmektedir. Birinci seviye diagnoz olarak tanimlanan bu slreg, 7
adimli problem ¢ozme sdrecinin ilk iki adimini olusturmakta ve sistemin adi Diagnosys7 olarak
adlandinimaktadir.

ANAHTAR KELIMELER: Otomotiv, tani koyma, problem ¢dzme, fenomen, kdk neden.

NEW DIAGNOSTIC PROCESS IN AUTOMOTIVE INDUSTRY

ABSTRACT

In this study, the diagnostic approach for complex automotive fault analysis were developed based on the
problem solving approach. This approach aimed to define the diagnostic procedure not to eliminate the
symptoms but to define project, supplier and process responsabilities to reach the real root cause of the
problem. In this study, the first two steps of the universal problem solving approach was detailed to seven
step diagnostic process and named as Diagnosys7.

KEYWORDS: Automotive, diagnostics, problem solving, root cause, phenomenon description.
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DEVELOPMENT & APPLICATION OF A GENERAL PURPOSE TEST AND
CONTROL SOFTWARE FOR TEST BENCHES

ilker Giinaydin®, Ozer Koca', Murat Cem Unal’, Sedat Giir* and **Orhan Atabay

"OTAM Automotive Technologies Research and Development Company, Istanbul
" Istanbul Technical University, Mechanical Engineering Faculty, Automotive Laboratory

ABSTRACT

In today’s automotive industry, technology is developing rapidly. Each passing day, companies unveil
their innovations to announce end-customers how their product is safer or more comfortable. To maintain
automotive standards and customers’ safety, these innovations are needed to be tested and confirmed
before they applied in real products. Therefore, the role of hardware-in-the-loop (HIL) testing systems
arises. Each system or component on road vehicles has its unique requirements and standards for testing
and development process. For steering systems, which will be majorly discussed in this paper, driving
pleasure is directly associated with forces on steering wheels caused by road conditions, vehicle speed,
hydraulic/electric power assistance and the angle of the steering wheel because effects of forces are
conducted over tires and steering system to the steering wheel. For engines, performance characteristics
such as power and torque, fuel consumption, emission levels, downsizing, vibrations and drivability are
main aspects of development. HIL testing systems simulate real-like world conditions and effect on newly
developed systems. These systems consist of specific subsystems according to its applications. This
paper discusses two main topics. Firstly, a user friendly general purpose testing and control software that
can be configured for almost any sensor and actuator on the market will be described in the article. In this
section, special features and major aspects of this testing and control software will be given. Afterwards,
adaptation of the software to a HIL system, the steering system test bench, will be shown to illustrate the
customization of the software.

KEYWORDS: Steering systems, test benches, test rigs, hardware-in-the-loop testing, automated testing
software.

192



OTEKON 2014
7. Otomotiv Teknolojileri Kongresi
26 - 27 Mayis 2014, BURSA

CMM UZERINE ADAPTE EDILEN LAZER TARAMA KAFALARININ OLCUM
SONUGLARININ GERGEK i$ PARCALARI UZERINDE GEGERLI KILINMASI

Ozgiir Ogur, Armagan Altinisik, Alper Ersoy

TOFAS, Diyagnoz Olciim Laboratuvari, Yalova Yolu 10.km, Bursa/Tiirkiye

OZET

TOFAS 6lgim laboratuvarinda kullanilan DEA Bravo 4 kollu 18 m uzunlugunda CMM 6lgim sisteminin 2
kolu Uzerine Nikon XC65DX-LS lazer tarama kafasi adapte edilmis olup gergek dl¢lim pargalari tizerinden
kabul testleri gerceklestirilmistir. ISO 10360 normunda belirsizlik élgimleri ve kullanicilar i¢in dogrulama
olgtimleri CMM tezgahlari igin tanimlanmis olup hali hazirda lazer tarama cihazlari igin herhangi bir norm
ile tariflenmis bir prosedir bulunmaktadir. Dolayisiyla Ureticiler ISO 10360°da yer alan probing error ve
multi-stylus test metodlar ile belirsizlik degerleri hesaplamakta ve bunu katalog degeri olarak beyan
etmektedir. Fakat bu testler 6zel Uretilmis mastar pargalar Uzerinde yapilmakta ve gercek is pargalarinin
yansima, rijitlik, renk, termal genlesme katsayisi, geometrik Ozellikleri vs. etkilerden dolayi sistemin
kullanilacag laboratuvar sartlarindaki gergek performasini bildirmemekte ve referans sartlarda bir sonug
olarak kayda girmektedir. Bu galismada sirasiyla tetikleme hatasi, uzunluk hatasi ve agi hatasi dlgtlmus
ve katalog degerlerine paralel bulunmustur. Akabinde geometrik eleman olusturma hatalari ve maksimum
hacim igi uzunluk hatalari gergek is parcalari Uzerinde tespit edilmis ve hesaplanan 6lgim belirsizligi
otomotivde kullanilan tolerans degeri gozoninde bulundurularak cihazin guvenle olgebilecegi tolerans
araliklari; bukum, kesim, delik, ylizey gibi 6lgiim noktalari igin ayri ayri yetenek testleri ile belirlenmistir.

ANAHTAR KELIMELER: Otomotiv, CMM, lazer tarama, dlgiim belirsizligi, dogrulama testleri.

VERIFICATION OF MEASUREMENT RESULTS PRODUCED BY LASER
SCANNER ADAPTED ON LARGE CMM WITH TYPICAL WORKPIECES
MEASURED ON THE CMM

ABSTRACT

Nikon XC65DX-LS laser scanner is adapted on DEA Bravo 4 arm, 18 m length existing CMM in TOFAS
measurement laboratory. According to ISO 10360, acceptance tests and uncertainity of measurement
procedures are clarified for CMM's, but there are no existing ISO standarts for laser scanners adapted on
CMM's. Therefore, manufacturer declarations in the catalogues are probing error and multi-stylus test
error which are used for CMM accuracy statements. Also, these error statements are calculated with
master measurement pieces which do not represent the automotive component details and forms. In
pratical, this CMM will be used for sheet metal workpiece measurements which has different geometric
features, rigidity and optic behaviours from gauge blocks or ball-bars. As a consequence, re-verification
of these accuracy pronouncements in the user laboratory can be assumed as an evaluation of the
measurement performance in reference conditions. In this study, probing, volumetric length and scanning
errors are determined as described in ISO 10360 norm series. Then, geometrical feature extraction and
maximum volume used in BIW length measurement capabilities are determined with different repeatability
tests on body side panel and painted car. Finally, the capability results are compared with sheet metal
tolerances used in automotive and interpreted as acceptable.

KEYWORDS: Automotive, CMM, laser scanner, measurement uncertainty, verification test.
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SURVEY ON NUMERICAL ANALYSIS METHODS USED IN OBD CALIBRATION

Ozgiir Tunger, Mustafa Engin Emekli, Ozan Nalcioglu

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

ABSTRACT

As emission regulations continue to become more stringent for emissions, OBD targets get closer to
tailpipe emission limits. Limitations forces OBD calibration to be tighter to detect real world failures while
warranty issues force OBD calibration to be more robust during customer usage. Modern powertrain
development is targeting to meet challenging development targets in a continuously shorter time frame.
Time consuming testing stages and large fleet data handling is required. Tight emission requirements and
increasing complexity of modern powertrains can only be handled by using advanced tools, able to handle
more data set and analysing data sets by statistical approaches. Statistical numerical analysis methods
in OBD calibration are investigated through this study and Matlab GUI based tool development concept
is discussed.

KEYWORDS: Numerical Analysis, OBD Calibration, Error Distribution.
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ROUTE PLANNING FOR ELECTRIC BUSES

Levent Aksoy*, Yavuz Gunalay™*

*Maltepe University, FEAS, Int'l Trade & Logistics Mgt. (Eng.) Dept., Istanbul
**Bahcesehir University, FEAS, Logistics Mgt. Dept., Istanbul

ABSTRACT

Electric vehicles still lack the flexibility and thus the prevalence of internal combustion engines mostly due
to inadequacy of battery technologies. Electric vehicles designed for general use, mostly result in
economic, operational and sometimes technical infeasibilities. Eliminating these feasibility issues is
necessary in taking advantage of electric vehicles. Many of those infeasibilities can be eliminated through
individual customization and configuration of vehicles according to their intended use and areas. Our
study tries to answer according to what criteria electrification of city buses should be made in order to
maintain economic feasibility. These criteria are applied on selected city bus lines and the configuration
parameters are determined.

KEYWORDS: Electric Vehicles, Bus Route Planning.

ELEKTRIKLi OTOBUSLER iGiN ROTA PLANLAMASI

OZET

Elektrikli tagitlar pil teknolojilerinin yetersizlikleri nedeniyle petrol ile galisan tagitlarin kullanim esnekligini
ve dolayisiyla yayginligini heniiz kazanamamislardir. Genel kullanim igin tasarlanmis tasitlar cogu zaman
ekonomik, operasyonel ve bazen de teknik anlamda uygun olmayan sonuglar dogurmaktadir. Bu
uygunsuzluklarin giderilmesi elektrikli tasitlarin avantajlarindan faydalanilmasi icin gereklidir. Bu
uygunsuzluklarin ¢ogu elektrikli tagitlarin kullanim amaglarina ve alanlarina gore 6zellestirilmesi ve
yapilandirimasi ile giderilebilir. Calismamiz  sehir ici yolcu tagimaya yoOnelik otobuslerin
elektriklendiriimesi caligmalarinin  ekonomik uygunlugun saglanabilmesi igin hangi kriterlere gore
yapilmasi gerektigini incelemektedir. Bu kriterler segilen bir hat Uzerine uygulanarak yapilandirma
parametreleri belirlenmistir.

ANAHTAR KELIMELER: Elektrikli Tasit, Otobiis Giizergah Planlamasi.
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AUTONET - AN AUTOMATIC SCHEDULING TOOL FOR IN-VEHICLE NETWORKS

Burak Alkan*, Ece Giiran Schmidt*, Klaus Werner Schmidt**
Duygu Culum Karani***, Utku Karakaya***

*Orta Dogu Teknik pniversitesi, Elektrik-Elektronik Muhendisligi Bolimu, Ankara
**Cankaya Universitesi, Mekatronik Muhendisligi Bolimd, Ankara
“**TOFAS Turk Otomobil Fabrikasi A.S., Bursa

ABSTRACT

Software tools for the development of ECU networks are widely used in industry. Such tools provide a
large variety of functions including configuration, system test and simulation,. Nevertheless, they assume
that the configuration of message parameters for in-vehicle networks such as Controller Are Network
(CAN) and FlexRay is performed manually. This paper presents the development of the software tool
AutoNET that supports message scheduling for CAN networks, FlexRay networks and in-vehicle networks
that involve gateways. In this paper, we focus on message scheduling for CAN and outline the
implemented methods for the schedulability analysis and the computation of CAN priority assignments.
Hereby, several practical constraints such as the occurrence of bus errors, the usage of FIFO queues
instead of priority queues in the ECUs and the extension of existing CAN message sets are included in
the description. Furthermore, the implementation of all methods in the form of a C++ software library and
the development of a graphical user interface (GUI) is discussed.

KEYWORDS: Controller Area Network (CAN), Schedulability analysis, Response time analysis, Priority
assignment policies.

AUTONET - ARAG AGLARI iGiN OTOMATIK GiZELGELEME PROGRAMI

OzZET

Elektronik Kontrol Birimi (Electronic Control Unit-ECU) agdlarinin gelistiriminde yazilim araglari sik olarak
kullanilimaktadir. Bu yazilim araglari sistem konfiglrasyonu, testleri ve similasyonu igin ¢ok sayida
fonksiyon desteklemektedirler. Buna karsilik Controller Are Network (CAN) ve FlexRay arag aglari igin
mesaj konfiglirasyon parametrelerinin ag tasarimini yapan mihendisler tarafindan elle hesaplanmasi
gerekmektedir. Bu bildirinin konusu olan AutoNET, CAN, FlexRay ve agkapisi modiilleri iceren arag aglar
icin otomatik mesaj gizelgelemesi yapan bir yazilim aracidir. Bu kapsamda bildiride AutoNET aracinda
kullanilan CAN mesaj gizelgelemesi yontemleri, gizelgelenebilirlik analizleri ve CAN mesajlarinin éncelik
hesaplamalari anlatiimaktadir. Bu analiz ve hesaplamalarda veriyolu hatalari, ECU donanimindaki
arabellek organizasyonu ve var olan CAN mesaj setlerinin yeni mesajlarla genisletimesi gibi pratik
problemler de ele alinmaktadir. Bildiride, tartigilan analitik yontemlerin  AutoNET aracinda
gerceklestirilmesi icin kullanilan C++ yazilim kitlphanesi ve grafik kullanici arayiizii de sunulmaktadir.

ANAHTAR KELIMELER: Denetleyici Alan Agi, Cizelgeleme Analizi, Tepki Siiresi Analizi, Oncelik
Atamalari.
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INVESTIGATION OF THE EFFECT OF POLYESTER AUTOMOBILE UPHOLSTERY
FABRICS ON WEAR OF POLYESTER WOVEN FABRICS

Behcet Becerir, Mine Akgun, Halil Rifat Alpay

Uludag University, Faculty of Engineering, Textile Engineering Department, Bursa

ABSTRACT

Wear effect of automobile upholstery fabrics on polyester woven fabrics was researched. Changes in
wear properties were assessed by colour measurements and colour difference. Plain and sateen
patterned dyed polyester fabrics with the same warp and weft densities were abraded by different
automobile upholstery polyester fabrics which have different surface roughness values and by standard
wool abrasion fabric at increasing abrasion cycles. Wear and colour properties of fabrics under abrasion
test changed with the roughness properties of the upholstery fabrics used in test and with increasing
abrasion cycles. Surface roughness properties of fabrics used in abrasion test affected the colour
properties of fabrics under test and the affect changed with constructional parameters together with the
surface roughness.

KEYWORDS: Polyester automobile upholstery woven fabrics, fabric surface roughness, abrasion, colour
difference.

POLIESTER DOKUMA OTOMOBIL KOLTUK DOSEMELIKLERININ POLIESTER
DOKUMA KUMASLARIN ESKIME DAVRANISI UZERINDEKI ETKISININ
ARASTIRILMASI

OzZET

Bu calismada, otomobil kumas dosemelikleri ile strtuinmeye maruz kalan poliester kumaslarin eskime
davraniglarinin arastirlmasi amaclanmigtir. Kumaglardaki eskime durumu kumaslarda meydana gelen
renk farki degeleri ile degerlendirilmistir. Sabit ¢ozgu ve atki sikliginda iki farkli (bezayagi ve 1/5 saten)
orgu yapisinda dokunan poliester kumaslar farkli ylzey pirizlGlugu degerlerine sahip poliester otomobil
dosemelik kumaslar ve aginma testlerinde kullanilan standart agindirici zemin (ytn) ile farkli aginma devir
sayllarinda asinma islemine tabi tutulmustur. Asinmaya maruz kalan poliester kumasin eskime ve renk
degisim davranigi otomobil désemelik kumaslarin purizlilikleri ve aginma devir sayisina bagli olarak
degisim gostermistir.

ANAHTAR KELIMELER: Poliester dokuma otomobil koltuk ddseme kumas, kumas ylzey pUrlzliligu,
asinma, renk farki.
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BATARYA ELEKTRIKLI TASITLAR (BET) iGIN BAKIM-ONARIM TEKNOLOJILERI
VE EGITiM-OGRETIM PROGRAMLARI

Yavuz Soydan®, Per-Henrik Persson**, Lucian Grigore**, Omer Kadir Morguil*,
Hasan Kiigiik*, Akin Oguz Kapti*, Zekeriya Parlak*, Ismet Yilmaz****, Metin Cil*****

*Sakarya Universitesi, Makine Miihendisligi Bolimii, Esentepe, Sakarya, Tiirkiye
**Infocar Training AB, Arsta, Sweden
**The University of South-East Europe, Romania
***KOSGEB Sakarya Hizmet Merkezi
****MEB Sakarya Mesleki Egitim Merkezi
OZET

Batarya Elektrikli Tasitlar (BET), gecen yiizyilin ilk ve ikinci yarisinin baslarinda ortaya ¢ikip sonra ortadan
kaybolmakla birlikte; glinimUizde batarya, sarj, kontrol, malzeme ve tasit teknolojilerindeki bas dondurtict
ilerlemelere paralel olarak hizla gelismekte ve vazgegilemez bir teknoloji olarak hizla yayginlagsmaktadir.
2010 il itibari ile Mercedes, BMW, WV, Renault, Nissan, Mitsubishi gibi onemli markalarin yani sira irili
ufakli pek gok marka BET seri Gretimini baglatmis durumdadir. BET ve igten Yanmali Motorlu Tagitlar
(IYMT) arasinda, sistemi olusturan bilesenler ve kullanilan teknolojiler agisindan énemli farkliliklar
bulunmaktadir. Elektrik strls sistemi disinda kalan rutin bakim- onarim teknolojileri ve gereksinimleri gibi
diger konularda da IYMT’a gére énemli farkliliklar soz konusu olmaktadir. BET'in 600 V'a kadar ¢ikan
yuksek voltajli sistemlere sahip olmasi nedeniyle, bu tasitlara midahale edecek bakim- onarim
personelinin farkli ve 6zel bir egitim-6gretim programindan gegmeleri gerekmektedir. Bu makalede, BET
icin gelistirilen bakim-onarim teknolojileri ve mesleki egitim-0gretim programlari konusunda bir ¢alisma
sunulmustur. Ayrica, “VEMEV” (Vocational Education Platform for Maintenance of Electric Vehicles)
projesi kapsaminda yurittigumuiz calismalar degerlendirilmistir.

ANAHTAR KELIMELER: Batarya Elektrikli Tasit (BET), Bakim Teknolojileri, Mesleki Egitim-Ogretim,
VEMEV.

THE MAINTENANCE TECHNOLOGIES AND EDUCATION-TRAINING
PROGRAMS FOR BATTERY ELECTRIC VEHICLES (BEVS)

ABSTRACT

Battery Electric Vehicles (BEVs) are advancing rapidly and gaining popularity as an indispensable
technology at the present time, parallel to the dizzying advances in battery, charging, control, material
and vehicle technologies, although it appeared and then disappeared at the beginning of the first and
second half of the last century. As of the year 2010, the major brands such as Mercedes, BMW, WV,
Renault, Nissan and Mitsubishi as well as many other large and small brands have already begun the
mass production of the BEVs. There are significant differences between BEVs and Internal Combustion
Engine Vehicles (ICEVs) with regards to the system components and their technologies. Significant
differences are also concerned on the issues other than electric drive system such as routine maintenance
technology and their needs compared to the ICEVs. Maintenance personnel of BEVs are required to go
through the different and special education-training program since that these vehicles have high-voltage
systems up to 600 volts. In this article, the maintenance and repair technologies, and vocational education
and training programs developed for BEVs were reviewed. In addition, the studies conducted by us in
“‘VEMEV” (Vocational Education Platform for Maintenance of Electric Vehicles) project were evaluated.

KEYWORDS: Battery Electric Vehicle (BEV), Maintenance Technologies, Vocational Education-Training,
VEMEV.
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PARMAK iZLi EHLIYET KONTROL SISTEMi (PIEKS)

Hasan Kose*, Serdar Kokar*, Ahmet H. Ertag**

"Karabiik Universi}esi, Muhendislik Fakultesi, Otomotiv Mihendisligi Bolimd, 78050, Karabuk, Turkiye
“Karabtik Universitesi, Mihendislik Fakiltesi, Biyomedikal Mihendisligi Boltim(i, 78050,
Karabuk, Turkiye

OZET

Bu calismada guvenli ara¢ kullanimini saglamak amaciyla gelistirilen parmak izli ehliyet kontrol sistemi
detayli olarak tanitilmigtir. Parmak izli ehliyet kontrol sistemi, sisteme yukll olan parmak izi bilgisi ile
kisinin ehliyetine yuklenmis olan parmak izi bilgisinin karsilastiriimasi temeline dayali olarak
calismaktadir. Karsilastirma islemi ile verilerin eslesmesi durumunda arag galismakta, aksi durumda arag
calismamaktadir. Aracin galismasi durumunda okutulan parmak izi bilgisi veri tabanina kaydedilmekte ve
bu sekilde aracin hangi zaman dilimlerinde kimler tarafindan kullanildigi tespiti de yapilmaktadir.
Gelistirilen bu sistem sayesinde ehliyetsiz ara¢ kullaniminin 6nline gegilmis ve givenli arag kullanimi
saglanmis olacaktir.

ANAHTAR KELIMELER: Akilli kart, Parmak izi okuyucu, Emniyetli arag kullanimi.

DRIVING LICENSE CONTROL SYSTEM BASED ON FINGERPRINT

ABSTRACT

In this article driving license control system based on fingerprint for safety driving was explained in detail.
Driving license control system simply compares the fingerprints which are pre-loaded to the system and
loaded to the driving license. If the data match then the vehicle's engine starts, if not the vehicle's engine
does not start. After the starting of vehicle's engine, fingerprint information is recorded by data base. This
recording will provide the information who has drive the vehicle and in which time interval. With the aid of
this developed system unlicensed driving can be prevented and safety driving can be provided.

KEYWORDS: Smart card, Fingerprint reader, Safety driving.
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GERGEK KAZA IVMELENME DEGERLERINDEN YARARLANILARAK KAZA
ALGILAMA VE RAPORLAMA SISTEMININ TASARIMI VE GERGEKLENMESI

Fatih imamoglu, Askin Demirkol

Sakarya Universitesi Fen Bilimleri Enstitiisii Elektrik-Elektronik Miihendisligi A.D.

OzZET

Bu calismada, bir aracin kaza yapmasi durumunda kaza bolgesinin koordinatlarini otomatik bir merkeze
(112 vs) kisa mesaj olarak kaza bilgisi ile beraber bildiren sistemin tasarimi ve gergeklenmesi ele
alinmistir. Sistem trafik kazasi olusur olusmaz bildirim yaparak acil yardim ekiplerinin kazaya hizli
mudahalesine olanak tanir. Sistemi benzer calismalardan ayiran 6zellik ise kaza algilama algoritmasinda
kaza/garpisma aninda olugan gercek ivme degerlerinden faydalanmasidir.

ANAHTAR KELIMELER: Otomatik kaza algilama, kaza bildirim, telematik, otomatik acil arama.

DESIGN AND APPLICATION OF VEHICULAR ACCIDENT REPORTING SYSTEM VIA
UTILIZING FROM REAL ACCIDENT ACCELERATION VALUES

ABSTRACT

In this study, design and application of system which reports accident location with accident information
to a defined emergency call (112 etc) number via SMS in case of vehicular accident is dealed. The system
makes early intervention of rescue teams possible via reporting as soon as accident occurs. Feature
which differs this system from other related work is utilizing from real crash acceleration/deceleration
values in accident detecting algorithm.

KEYWORDS: Automatic accident detection, accident reporting, telematics, automatic emergency call
(eCall).
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ARAGLARIN VIRAJ DENGE GUBUGU BURGLARINDA SONRADAN YAPISTIRMA
YONTEMININ METAL-KAUGUK BIRLESIMINE ETKIS]

*Ali Kamil Serbest, **Murat Yazici, ***Ali Bayram

) *Laspar Angst Pfister A.S.
**Uludag Universitesi Mihendislik Fakiiltesi, Otomotiv Mihendisligi Boltimu Bursa
***Uludag Universitesi Muhendislik Fakultesi. Makine Mihendisligi Bolumu Bursa

OZET

Bu calismada, metal-kauguk malzeme ciftinin bir arada kullanildi§i pargalarin, fiziksel baglantisinda
kullanilacak bir yapistirma yontemi gelistirilmis ve bu yapistirmaya etki eden parametreleri incelenmistir.
Deney ve arastirmalarin yapilabilmesi igin pilot uygulama olarak otomotiv sanayide Uretilen sistemlerden
viraj denge gubugdu (VDC) sistemi secilmistir. Sistemde bulunan kauguk burglarin tasarlanmasi igin hedef
mekanik 6zellikler belirlenmis ve bu dzelliklere cevap verecek model, sonlu elemanlar yazilimi MSC Marc
ve bilgisayar destekli tasarim yazilimi CATIA V5 R19 kullanilarak bir en uygun duruma getirme déngisii
icinde hazirlanmistir. Tasarlanan modellerin dogrulama islemi igin raydal katilik 6lgiim deneyleri ve kopma
deneyleri yapiimistir. Gelistirilen yeni yapistirma yontemindeki parametrelerin etkilerinin degerlendirilmesi
icin Taguchi deney tasarim metodu kullanilarak, dogrulanan modeller Uzerinde deneyler yapilmis ve
sonuglar karsilastirimistir.  Sonug olarak, sonradan yapistirma yontemi igin parametrelerin kendi
aralarindaki etkilesimleri incelenmis ve en iyi durum ortaya konulmustur.

ANAHTAR KELIMELER: Kauguk- metal yapistirma, vulkanizasyon, viraj denge gubudu, Taguchi
Metodu, Sonlu Elemanlar Yontemi.

AN INVESTIGATION ON PARAMETERS OF ADHESSION BETWEEN METAL-
RUBBER MATERIAL COUPLE IN POST-BONDING APPLICATION FOR VEHICLE
ANTI-ROLL BARS BUSHES

ABSTRACT

In this study, a new post-bonding application for the parts, which includes bonded rubber-metal
components together, has been developed and the parameters of this new post-bonding application has
been investigated. To complete the experiments and researches, a sub-system of automobile suspension,
which calls anti-roll bar system, has been selected as a pilot application. Mechanical requirements of
rubber bushes, which exist in this sub-system, has been determined and according to determined
specifications a virtual model has been modeled in an optimization loop between CAD software CATIA
V5 R19 and FEA Software MSC Marc. Radial stiffness measurements and tensile tests have been done
to verify modeled virtual designs. With the help of Taguchi design of experiments method, an experiment
system organized to investigate the bonding parameters of new post-bonding technique. Results are
compared to evaluate new post-bonding technique outputs. As a result, the interactions of parameters
have been investigated to each other and better cases are selected.

KEYWORDS: Finite Element Analysis, Rubber-Steel Bonding, Vulkanisation, anti-roll bar system,
Taguchi Design Of Experiments.
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TRANSFER PRES KALIPLARI iGiN TASIYICI SISTEMLER VE BIRLESTIRICI
PLAKA GELISTIRILMES]

Giirsel Uzunoglu, Burak Balibas, Ebru Tagkin, Korhan Yetim, Onur Ozden

Toyotetsu Otomotiv Pargalari Sanayi ve Ticaret A.§., TOSB Organize Sanayi Bolgesi,
) Gayirova, KOCAELI
OZET

Ara¢ maliyetlerini azaltmaya yonelik olarak musterilerimizin beklentisi, artan Uretim adetlerine paralel
olarak pres panel Uretimlerinde Uretim verimliliginin arttiriimasi ve buna bagli olarak proses maliyetlerinin
dusurilmesidir.

Bu baglamda yiksek adetli pres panel Uretimlerinde Uretim verimliligini saglama amaci ile transfer presler
ve transfer kaliplarinin kullanimi énemli bir konuma sahiptir. Transfer pres Uretimleri ortalama 25 SPM ile
yapllabildiginden dakikadaki strok sayisi ortalama 7 olan manuel hatlara kiyasla verimlilik ¢cok daha
yuksektir. Bu da proses maliyetlerinin dustriimesinde en énemli etkenlerden biridir. Ancak transfer pres
kaliplarinin ekipman (kalip/tasiyici sistemler/birlestirici plakalar) ilk yatirim maliyetleri ylksektir.

Bu calismada temel olarak transfer pres kaliplarinin ilk yatirim maliyetlerini dlisiirmeye yonelik tasiyici
sistemler ve birlestirici plakalarda yapmakta oldugumuz gelistirme konularina deginilmistir.

Birlestirici plakalarda, kalip proses sayisi ve proses agirligina gore sonlu elemanlar yontemi ile birlestirici
plaka kalinhiginin optimizasyonu temel alinmigtir.

Taslyici sistemlerde ise yiksek maliyetli ve bakim zorlugu olan pnématik Uniteler yerine distk maliyetli
ve bakim zorlugu olmayan mekanik tasiyici sistemlerinin alternatif olarak gelistirimesi, igerigi
olusturacaktir.

ANAHTAR KELIMELER: Sonlu elemanlar yontemi, SPM, birlestirici plaka, tastyici sistemler.

TRANSFER SYSTEMS AND COMMON PLATE IMPROVEMENT
FOR TRANSFER PRES DIE

ABSTRACT

Expectations of our customers are reducing vehicle costs. In parallel with the increased production volume
increasing production efficiency in production and reducing the process cost accordingly.

Because of this reasons, in high volume production using of transfer presses and transfer die have an
important position in order to ensure production efficiency. Transfer presses are much higher efficiency
(25 Spm) compared to manual lines (7 Spm) for production. This is one of the major factor to reduce the
process cost. However, the transfer dies’ equipments (Die/Transfer System / Common Plates) need high
investment costs.

In this article, mainly transfer systems and common plates developments that we are doing because of
reducing transfer dies initial investment costs were discussed. In common plates, optimization of the plate
thickness by using finite element methods is based on, according to process number and weight.

In transfer systems, It consists of developing mechanical transfer systems which have low cost and
without maintenance diffuculties instead of the pneumatic units which have high cost and difficulty of
maintenance.

KEYWORDS: Finite Element Method, SPM (Stroke Per Minute), common plate, transfer system.
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OTOMOTIV SANAYINDE EL FREN KUMANDA KABLOSU MEKANIZMALARINDA
KULLANILAN GESITLi YAPISAL KOMPONENTLERIN SISTEMIN VERIMINE
ETKILERININ INCELENMESI

Erhan Sonmez*, Mehtap Hidiroglu*, Coskun Karatas*
*Sila Teknik ARGE., NOSAB, Megse Cad. Nilufer, BURSA

OZET

Bu calismada, el fren teli mekanizmalarinda gorilen mekanik kayiplar ve endistrideki bagslica
tedarikcilerden elde edilen tel, yag ve tip malzemelerinin sisteme etkileri incelenmistir. Bu malzemelerinin
kuvvet verimine, tel esnekligine ve strtinme kuvvetine etkilerinin belirlenebilmesi adina bir test diizenegi
gelistirilmis ve ticarilesmis bir el fren teli mekanizmasi tasariminda tel, yag ve tip gibi komponentlerin
sisteme etkileri degerlendirilmistir.

ANAHTAR KELIMELER: El fren teli, Kuvvet verimi, Mekanik kayiplar, Strtinme kuvveti, Esneklik.

THE EXAMINATION OF THE EFFECTS ON EFFICIENCY OF VARIOUS STRUCTURAL
COMPONENTS USED IN THE HAND BRAKE CABLE MECHANISMS IN
AUTOMOTIVE INDUSTRY

ABSTRACT

In this study, the mechanical losses observed in the hand brake cable mechanisms and the effects on the
system of wire, grease and tube materials obtained from primary suppliers in the industry. In order to
determine the effects of materials forming that structural components on force efficency, stiffness and
drag force, a test mechanism has been developed and the effects of components like wire, grease and
tube, have been examined in commercialized hand brake cable mechanism design.

Keywords: Hand brake cable, Force efficency, Mechanical losses. Friction force, Stifness.
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FRF ANALIZLERINDE ANALIZ SONRASI iSLEMLER iGIN MAKRO
OLUSTURULMASI

Artun Botke*, Sedat Horozoglu*, Sener Yilmaz*

*Hexagon Studio, KOCAELI

OZET

Bir arag projesinde NVH analizleri aracin suris, rijitligi ve konforu agisindan énem arz etmektedir. FRF
(Frequency Response Function — Frekans Tepki Fonksiyonu) analizleri de NVH analizlerinin 6nemli bir
bolumunu kapsamaktadir. Hizin ve ¢abuklugun giderek onem kazandigi ginimuzde ise analiz sonrasi
(post- process) islemler, ciddi bir zaman ve insan glicti kaybina sebebiyet vermektedir.

Bu calismada; FRF analizleri icinde yer alan dort ayri analiz alt-tirinin, Hypergraph programinda
islenmesini saglayan bir makronun olusturulmasi anlatilmistir. Kendine ait bir kullanici ara ylzi (GUI)
bulunan makroya, analiz giktilari ve hedef degerleri girildiginde, sonug grafikleri birkag dakika icinde
belirlenmis bir formatta gizdiriimektedir.

ANAHTAR KELIMELER: NVH, FRF, FEA, makro.

GENERATING A MACRO FOR POST-PROCESS CALCULATIONS
OF FRF ANALYSES

ABSTRACT

NVH analyses of a vehicle project are very important for riding, stiffness and comfort of the vehicle. FRF
(Frequency Response Function) analyses form an important amount of NVH analyses. In present
conditions at which speed and quickness have become more important, post-process calculations cause
serious time and humanpower losses.

This study involves generating a macro which provides processing four different subtypes of FRF
analyses in Hypergraph software. Output graphs are plotted in a specified format and in a few minutes
when analyses" output and target values are entered via the macro“s own GUI (graphical user interface).

KEYWORDS: NVH, FRF, FEA, macro.
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ALCAK TABANLI QTOB@]SI..ERDE KULLANILABILECEK TRANSFER KUTUSUNUN
TITRESIM IZOLASYONUNDA TEMEL KURALLAR
Deniz Yazgag¢* , Emin Erensoy*, Gliven Yavuz*
*Hexagon Studio, KOCAELI

OZET

Bu calismada, algak tabanli otoblslerde kullanilabilecek gli¢ aktarma sisteminde bulunan transfer
kutusunun titresim izolasyonu hakkinda bilgi verilmistir. Calismada tork ekseni, elastik eksen ve dinamik
tork ekseni kavramlari agiklanmis; tork ekseni ile elastik eksenin cakismasinin 6nemi agiklanmistir.

ANAHTAR KELIMELER: Transfer kutusu, titresim izolasyonu, tork ekseni, elastik eksen, dinamik tork
ekseni.

LOW FLOOR VEHICLE TRANSFER CASE VIBRATION ISOLATION

ABSTRACT

This study mainly focus on vibration isolation of which can be used in low floor vehicle. Torque axis, elastic
axis, torque roll axis (dynamic torque axis) are defined in this study and mentioned the importance of
elastic axis, torque axis coincidence.

KEYWORDS: Transfer, vibration isolation, torque axis, elastic axis, dynamic torque axis.
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ARAGLARDA KOMPRASOR KAYNAKLI GURULTULER VE ALINABILECEK TEMEL
ONLEMLER

Deniz Yazgag*, Emin Erensoy*, Hakki Baran Koger*
*Hexagon Studio, KOCAELI
OZET

Bu calismada, otobuslerde basingli hava ihtiyacini karsilayan ve donem dénem devreye giren pistonlu
kompresor akis kaynakli gurdltust incelenmis ve azaltma galismalari yapiimigtir.

ANAHTAR KELIMELER: Pistonlu kompresér, akis giiriiltisii, ses basinci diizeyi, konusmanin
anlasilabilirligi endeksi.

COMPRESSOR RELATED NOISE AND FUNDAMENTAL PRECAUTIONS IN VEHICLE

ABSTRACT
This study mainly based on comprassor related fluid-borne noise and attenuation strategies.

KEYWORDS: Reciprocating compressor, fluid-borne noise.

209



OTEKON 2014
7. Otomotiv Teknolojileri Kongresi
26 - 27 Mayis 2014, BURSA

OTOMOBIL MOTOR PARGALARININ iMALAT_INDA KULLANILAN MALZEMELER VE
HASAR MEKANIZMALARI

Hanifi Kiigiiksaryildiz’, Nurullah Giiltekin™

"Karamanoglu Mehmetbey Universitesi, Teknik Bilimler MYO, Otomotiv Programi, KARAMAN
" K.K. Astsubay MYO. BALIKESIR

OzZET

Bu seminerde motorlarda kullanilan malzemelerin neler oldugu ve bunlarin nasil zarar gérerek motor
calismasini engelledigi tzerinde durulacaktir. Motor asil olarak G¢ bélimden olusmaktadir. Bunlar alt
kartel Ust kartel ve ana gdvde bloktur diger parcalar genelde bunlarin Gzerindedir. Alt kartelde krank,
kepler, yataklar bulunmaktadir. Silindir kapaginda supaplar, itici gubuklar, supap portlari, supap yaylari,
egzoz ve benzinli motorlarda bulunan emme manifoldu, eksantrik bulunmaktadir. Asil govde olan blokta
ise; silindirler, silindir gdmlekleri, biyeller, pistonlar, sekmanlar ve piston pimleri bulunmaktadir.

Bu parcalarin malzeme segimlerinde birgok faktér vardir. Bunlarin basinda motorun ¢alisma basinci ve
sicakligina dayanacak kaliteli malzeme, kaliteli olan bu malzemenin ucuz ve dogada kolay bulunabilmesi,
ayrica iglemesi kolay olmasi istenir. Bir 6rnek vermek gerekirse; altin kaliteli malzeme olmasina ragmen
dogada az oldugundan pahali ve bulunmasi zor oldugundan tercih edilmemektedir.

ANAHTAR KELIMELER: Blok, silindir, biyel, piston, sekman.

OTOMOBIL MOTOR PARGALARININ iMALAT_INDA KULLANILAN MALZEMELER VE
HASAR MEKANIZMALARI

ABSTRACT

In this seminar, what are the materials used in engines and how they work to inhibit damaging the engine
will be emphasized. Engine mainly consists of three parts. They are sub- cartel upper cartels and other
parts of the main body block on them is usually. Old cartel crank, caps, bearings are available. In the
cylinder head valves, push rods, valve ports, valve springs, exhaust and gasoline engines found in the
intake manifold, camshaft is located. If the block in the main body , cylinders , cylinder liners , connecting
rods, pistons, piston-rings and piston pins are available. There are many factors in material selection of
these parts. Among these agents, working pressure and temperature of the engine against the solid
materials, high quality in nature, this material is cheap and easy to be found also desirable that the
processing is easy. To give an example, although the gold quality materials are expensive and difficult to
find in nature is less preferred because they are not.

KEYWORDS: Block, cylinder, connecting rod, piston, rings.
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DORT TEKER KONTROLLU DIREKSIYON SISTEMINDE BULUNAN LINEER
AKTUATORUN SES KALITE iYILESTIRME GALISMASI

Emin Erensoy’, Caner Sevginer’, Deniz Yazgag¢'

‘Hexagon Studio, KOCAELI

OZET

Bu calismada ses kalitesinden, metriklerinden ve ses basi¢ seviyesine gore farkliliklarindan
bahsedilmistir. Dort teker kontrollU direksiyon sisteminde bulunan lineer aktuatorin neden oldugu guralti
hem jlri degerlendirilmesi hem de ses kalite metriklerine gore incelenip iyilestirmesi yapiimistir. Buna ek
olarak, yapilan bu calismalar sirasinda sesin keskinligi (sharpness) lineer aktiator igin jri
degerlendirmesine gore en ideal ses kalite metrigi olarak diger metrikler arasindan segilmistir.

ANAHTAR KELIMELER: Ses kalitesi, dort teker kontrollu direksiyon sistemi, lineer akttator.

SOUND QUALITY IMPROVEMENT STUDY OF A LINEAR ACTUATOR IN A FOUR-
WHEEL STEERING SYSTEM

ABSTRACT

In this study, sound quality, its metrics and differences with sound pressure level are stated. The noise of
linear actuator in a four-wheel steering system is examined and improved according to both sound quality
metrics and jury evalution. Additionally the most ideal sound quality metric, i.e. sharpness for linear
actuator, is also chosen.

KEYWORDS: Sound quality, four-wheel steering system, linear actuator.
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DUZ DiSLi CARK HASAR ANALIZi

Muzaffer Erdogan’, ibrahim Yavuz’, Ali Ergetin™

"Afyon Kocatep_e Universitesi, Teknoloji Fakltesi, Otomotiv Mih. Bal., AFYONKARAHISAR
" Bingdl Universitesi, Miihendislik-Mimarlik Fakiiltesi, Makine Miih. Bol., BINGOL

OzZET

Disli gark, hareketi degistirmek veya iletmek igin kullanilan, tGzerinde gesitli profillerde dis agilimis bir
makine elemanidir. Farkli boyut, malzeme ve uygulamalarda olsalar da digli carklar hemen her makinede
miller arasinda sekil badiyla kuvvet ve hareket ileten elemanlar olarak galismaktadirlar. Bu galismalari
esnasinda disli carklar hasara ugrayabilmektedirler. Diglilerin genellikle aginarak hasara ugradigi ve gok
az kirldigr gortlmektedir.

Bu calismada kirilarak hasara ugramis diiz disli profiline sahip bir makine diglisinin kirik ylizey
incelemeleri, kimyasal analiz, mikro yapi analizlerine ve parganin kirilma sebebi Uzerine arastirmalara yer
verilmistir.

ANAHTAR KELIMELER: Diiz disli hasar analizi, disli kirlmasi, disli hasar cesitleri.

SPUR GEAR FAILURE ANALYSIS

ABSTRACT

Gear wheel, which is used to change the movement or transmission, is a machine element tapped in on
the various profiles. Different sizes, materials and applications, even though almost every machine gears
with shafts look at ways of conducting elements work as force and motion. During this study, gears may
be damaged. Often damaged gear is worn and very little broken with what is encountered.

In this study, analysis which is belong to a broken spur gear are given like fracture surface, chemical
analysis and such as micro-structure which is belong to a broken spur gear and breaking research on the
causes of gears are given.

KEYWORDS: Spur gear failure analysis, gear breakage, types of gear damage.
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