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Summary

Recently timing chains have been used for camshafts in many car engines for durability purpose.
The timing chain tension, however, may fluctuate due to driving torque of the camshaft, torsional
vibration of the crankshaft, characteristics of an auto tensioner or the like, thus causing increased
chain noiseld or breakage of the chain or a cam nose. To address these problems, a multi-body dynamics
simulation model of the timing chain and valve train was developed. There was a good correlation

between analytical results and experimental results. This model also shows that the chain tension

might be excessively high due to camshaft driving torque, which is caused by camshaft resonance.
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Fig.1 Timing Chain Multi Body Dynamic Model
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Fig.2 Camshaft FE Model and Torsional Resonance
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Fig.5 Camshaft Driving Torqued Exhaust Camshaft[]
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Fig.7 Chain Tension
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Fig.8 Camshaft Driving Torque Mechanism
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Fig.12 Chain Tension w/rigid Shaft and w/flexible Shaft
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