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ABSTRACT
Engine valve train system controls the valve action sequences of cylinders in engines. It is one of the main control factors to the
engine performances. The valve train system is driven by the cam shaft which is driven by the engine crank shaft and linked through
belts or chains. The entire system is called engine timing system. The goal of this research is to study the dynamics of the engine
timing system. The variations of the system resonant frequencies under the different chain speeds and also investigatived. Besides the
mathematic model, the experiment bench is also set up in this research. The main purpose of this research is to assist the
co-operative chain manufacturer to set up the relative technologies on engine timing system.

Keywords : engine timing chain system , system dynamic analysis,resonant frequency

Table of Contents
OO000 OO0 OODO i O O OO e vOOono
PRSP AT PR vii O
L et VI O D e xd0O
L et X O O OO et xiildoo O
L e e LLLI D et 112000
L0 e 00 I PSS 814000
L0 et S SR 1021000000
Ll e 0 72 0 112120000000
L e WUA220000000 000 iiiiiiierinreneseeneseeseesee e 162300000000
L e PVOODODODOOOOOO000000D0 e 233100000000
OO0 e 233200000000 i ve e 000 00O0000a
L e 41000000000 e 3342000000
L oo K S I P SUSOS 642200000000
O e 4143000000 e 42000 00000000
USSR 4351000000 i 4351100000000
O e 43512000000 000 e 45513000000
L e e 5351400000000 0000 e 54515000000
L e 5652000000000 i 57000 000000000
O e 5961 000000000000 e 5062000000000003
O e 606300000000 MO ciiiiiieiieececeece e 60000
L et 62
REFERENCES

[1] http://www.audi.com.de,000000,000 [2]W.T.Rimand K.J.Kim, “ Identification of Tension in a Belt-Driven System by
Analyzing Flexural Vibrations” Mechanical Systems and Signal Processing, Vol.8, No.2, pp.199-213, 1994.00

[3] J.C. Conwell and G.E. Johnson, “ Experimental Investigation of Link Tension and Roller-Sprocket Impact in Roller Chain Drives,”
Mechanism and Machine Theory, Vol.31, No.4, pp.533-544, 1995.00

[4] K.H.Low, “ Computer-Aided Selection of Roller Chain Drives,” Computers and Structures, Vol.55, No.5, pp.925-936, 1995.01

[5] Rong-Fong Fung and Cheng-Chan Liao, “ Application of Variable Structure Control in the Nonlinear String System,” Journal of Mechanics
and Sciences, Vol.37, No.9, pp.985-933, 1995.00

[6] S.P. Liu and K.W. Wang," A Global-Local Integrated Study of Roller Chain Meshing Dynamics,” Journal of Sound and Vibration, VVol. 203,
Issue: 1, pp.41-62, 1997.00

[7]1J. Moon and J.A. Wickert,“ Non-Linear Vibration of Power Transmission Belts,” Journal of Sound and Vibration, Vol. 200, Issue: 4,



pp.419-431, 1997.00

[8] L. Zhang and J.W. Zu,” Non-Linear Vibrations of Viscoelastic Moving Belts, Partd :Free Vibration Analysis,” Journal of Sound and
Vibration, Vol.216, No.1, pp.75-91, 1998.00

[9] Y.I. Kwon and J.G. Ih,” Vibrational Power Flow in the Moving Belt Passing Through a Tensioner,” Journal of Sound and Vibration, Vol.
229, Issue: 2, pp.329-353, 2000.0

[10] C.A. Tan and S. Ying,” Active Wave Control of the Axially Moving String: Theory and Experiment,” Journal of Sound and Vibration, Vol.
236, Issue: 5, pp.861-880, 2000.0

[11] Tetsuya Hyakutake and Mitsuo Inagaki,“ Measurement of friction in timing chain,” JSAE Review, Vol.22, pp.343-34 7, 2001.00

[12] J. Chung and C.S. Han,* Vibration of an axially Moving String With Geometric Non-Linearity and Translating Acceleration, ” Journal of
Sound and Vibration, Vol.240, Issue:4,pp.733-746, 2001.0

[13] S.E. Khaden and M. Rezaee,* Non-Linear Free Vibration Analysis of a String Under Bending Moment Effects Using the Perturbation
Method, ” Journal of Sound and Vibration, VVol.254, Issue:4, pp.677-691, 2002.00

[14] C. Shin, W. Kim and J. Chung,” Free In-Plane Vibration of an Axially Moving Membrane,” Journal of Sound and Vibration, Vol.272,
pp.137-154, 2004.00

[15] G. Suweken,“ A Mathematical Analysis of a Belt System with a Low and Time-Varying Velocity” Master of Mathematical Sciences,
University of Adelaide, South Australia, 2003.00

G 0 e o o o o e Y Y I 0 [0

[17] Makoto Kanehira, * The Complete Guide to Chain,” U.S.Tsubaki, Inc., 1997.0

[18] http://www.renold.com/Renold/Web/Site/Support/Catalogue_Download /Chain_Catalogues.asp, 2004.00

[19] www.diamondchain.com [20] http://www.sqchain.com.cn/cpk2.htm [21] http://www.thc.cn/transmission_drive_chain/silent_chains.htm
[22] J. Shigley, C. Mischke,” Standard Handbook of Machine Design 2nd Edition,” McGraw-Hill, CH 32, pp.1-32, 1996.01

[23] Model SR785 Operating Manual , Stanford Research Systems Inc., 2001.00

[24] L. Zhang and J.W. Zu,* Non-Linear Vibrations of Viscoelastic Moving Belts, Partd :Forced Vibration Analysis,” Journal of Sound and
Vibration, Vol.216, Issue: 1, pp.93-105, 1998.00

[25] G. Suweken and W.T VAN Horssen,“ On the Transversal Vibrations of a Conveyor Belt with a Low and Time-Varying Velocity. Part

O :The String-Like Case,” Journal of Sound and Vibration, VVol.264, pp.117-133, 2003.00

[26] E. Ozkaya and M. Pakdemirli, “ Lie Group Theory and Analytical Solutions for the Axially Accelerating String Problem,” Journal of Sound
and Vibration, Vol.230, Issue:4, pp.729-742, 2000.0

[27] Leonard Meirovitch, “ Fundamentals of Vibrations, ” McGraw-Hill International Edition, 2001.00

[28] H. Koivurova, “* Dynamic Behaviour of an Axially MovingMembrane Interacting with the Surrounding Air and Making Contact with
Supporting Structures,” Department of Mechanical Engineering, University of Oulu,1998 [29] R.O. Parmley, “ lllustrated Sourcebook of
Mechanical Components,” McGraw-Hill Professional, Section 2, pp.2-3, 1985.



