
EF7

AVL EXCITE

mohammad.kazemi@yahoo.com

ttavakol@modares.ac.ir

s.alizadehnia@gmail.com

g.najafi@modares.ac.ir

10W40

mPa.s

AVL EXCITE 5.1

EF7

AVL EXCITE 5.1

µm MPa CNG TC EF7 ° rpm

FFBP C°

pureline trainlm

EF7



EF7

AVL EXCITE

AVL Shirck

(1HLA)

S R

- Hydrodynamic Lubrication Analysis

AVL EXCITE

Musashi Suhara

Zhang

Mihara

µm



AVL EXCITE EF7

FVV

AVL ECXITE AVL Brike

Butencechon

EF7

-AVL EC

ITE

EF7

(CNG)

rpm MPa

EF7

SAE 10W40

Vogel

EF7

Pro/E

AVL EXCITE

(*.txt)

(Case)

(*.CSV)

Excel



AVL EXCITEC°

CNG

µm

rpm

 (R2) MSE



AVL EXCITE EF7

(MLP)

(FFBP)

(tansig) (logsig)

-trai (purelin)

traingdx traincsg lm

AVL EXCITE

CNG EF7 C°

rpm

MPa

(CFD)

C°

C° EF7

CNG

µm rpm

EF7

C°

EF7

CNG



C°

EF7 CNG

C°

purelin

 (trainlm)

(MSE)

 (R2)



AVL EXCITE EF7

AVL

AVL

AVL

AVL

MSE(R2)

epochSec
Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

Log/Tan/Lintrainlm

AVL
AVL

R2

AVL



AVL

AVL EXCITE 5.1

EF7 ° rpm

µm MPa CNG TC
C°

FFBP

trainlm

pureline

(MSE)

(R2)

AVL

IPCO

References
1. Kazemi, M., "Analysis and Evaluation Stress, Estima-

tion of Life Cycle Fatigue and Oil Film Hydrodynamic 

Analysis of Gudgeon Pin EF7 Engine", Master Science 

Thesis, Tarbiat Modares University, Tehran, Iran. 2011

2. Kazemi, M., "Contact Surface and Hydrodynamic Oil 

Film Lubrication Analysis in Bush and Gudgeon Pin Bear-

ing Assembly at EF7 Engine". Master Science Seminar, 

Tarbiat M,odares University, Tehran, Iran. 2011

3. Alborzi, M., "Introduction with neural networks", Sharif

University of Technology Publications. 2005.

4. Suhara, T., Ato, S., Takiguchi, M. and Furuhama, S.; 

"Friction and Lubrication Characteristics of Piston Pin 

Bearing of Automotive Engine," SAE TECHNICAL PA-

PER SERIES 970840, 1997.

5. Zhang, C., Cheng, H. S., Liangheng, Q., Knipstien, K. 

W. and Bolyard, J.; "Scuffing Behavior of Piston-Pin/Bore 

Bearing in Mixed Lubrication, Part I: Experimental Stud-

ies, Tribilogy Transaction", Vol. 46. Pp 193-199, 2003. 

6. Mihara, Y., Sekine, K. and Someya, T., "Study on the 

Development of a Thin-Film Sensor for Measuring oil-

Film Pressure in Engine Bearing and Piston Pin-Boss"., 

Tribological Research and Design for Engineering Sys-

tems, 2003.

7. Knoll, G., Bargond, M., Lang, J., Philipp, U. and Laz-

zara, M.; "Kolbenbolzen im Mischreibungskontakt Elas-

tohydrodynamische Simulationst theorie für die lagerung-

sanalyse". MTZ 04l2009 jahrgang 70. www. MTZ-online.

de, 2009.

8. Chamani, H. and Karimani, H.," Studies of Parameters 

of Film Lubrication analysis in big end bearing of heavy 

diesel engine by Elastohydrodynamic Analysis". 6th Inter-

national Conference on Internal combustion engines, Te-

hran. 2010.



The Journal of Engine Research/Vol. 20 / Autumn 2010

Prediction Oil Parameter of Connecting Rod Small 
End Bearing of EF7 Engine by Using Artificial Neu-
ral Network by Simulation in AVL Excite Software

M. Kazemi
Graduated of Master Science 
Tarbiat Modares University
mohammad.kazemi@yahoo.com

T. Tavakoli Hashjin* 
Professor 
Tarbiat Modares University
ttavakol@modares.ac.ir

Abstract
In order to reduce wear in gudgeon pin, bush and piston boss lubrication is done. Oil used in national en-

gine species was 10W40 with dynamic viscosity 5.5 mPa.s at 140 °C (the working temperature). In order to 
complete investigation the oil film hydrodynamics analysis in small end of connecting rod, a real full model 
engine with four cylinders has been simulated by AVL EXCITE5.1 software. In this software, effect of 6 
variables consist of; oil temperature, kind of intake, kind of fuel, tolerance bearings between gudgeon pin 
and bronze bush, position of bearing  and engine speed on maximum pressure and minimum thickness of 
film were investigated, and each curves of them has been extracted. The effect of six inputs (oil temperature, 
intake type, fuel type, tolerance, bearing position, and engine rotation speed) on the lubrication parameters 
was simulated for four different modes of national engine EF7 by neural networks.

The results of AVL EXCITE simulation show that Maximum hydrodynamics pressure of oil film occurs 
at 3500 rpm in 372° crank angle (combustion moment) in turbocharged engine EF7 with CNG fuel was 446 
MPa and 1.83 µm respectively at 140°C working temperature of oil. At same condition, minimum hydrody-
namics of oil thickness was 1.83 µm, which bearing wear was the possibility. The best neural network FFBP 
topology for the prediction lubrication parameters (maximum pressure and minimum thickness) was 6-24-
30-2 structure with learning algorithm trainlm and functions threshold logsig, tansig and is pureline.

Keywords: TC EF7 Engine, Connecting Rod Small End, Gudgeon Pin, Hydrodynamic Lubrication, 
Tolerance, Artificial Neural Network.
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