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Abstract : The timing chain system, which is a typical power transmission technology applied to a vehicle, has been

widely used by the automotive industry because it is normally designed to last a car’s lifetime. However, the timing

chain system may cause some problems due to the shape of the chains and the polygonal behavior on contact between

the chain and the sprocket. In addition, noise and vibration caused by transmission error are the most typical problems

encountered by major automotive manufacturers and they are considered as the main source of customer complaint. The

initial tension of the chain-sprocket system is thought to be the main cause of transmission error, and it is regarded as

the source of engine vibration and noise. The initial tension of the chain system should be controlled carefully since a

low initial tension can cause twisting, which may lead to a system malfunction, while a high initial tension can reduce

the service life due to a worn down contact surface. In this paper, the kinematic analysis model is generated with
various initial tensions, which are controlled by changing the shape of the fixed guide with the largest contact surface
with chain. The results showed that the transmission error was minimized on a particular range of initial tension, and the

tendency showed that the error changed with a higher sensitivity at a lower initial tension.

Key words : Chain drive(*|¢] =2}o]B), Fixed guide(:1A & 7}o]|=), Transmission error(Z e 2 =}), Initial

tension(Z 7] “J2), Dynamic analysis(-5 23] 3] 4])
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Fig. 1 Outline of chain system
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Table 1 Shape of fixed guide by analysis cases
Case No. #1 #2 #3 #4 #5 #6
Radius #2 (mm) 690.000 1000.000 698.500 1200.000 1200.000 800.000
Angle #2 (°) 1.500 2.000 10.600 2.000 1.000 2.000
Radius #3 (mm) 550.000 186.300 - 1000.000 1000.000 1150.000
Angle #3 (°) 2.000 25.080 - 2.000 6.000 1.500
Radius #4 (mm) 400.000 - - 200.000 250.000 420.000
Angle #4 (°) 7.000 - - 8.321 10.000 6.000
Radius #5 (mm) ] ] ] ] - 110.000
Angle #5 (°) - - - - - 11.000
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Fig. 3 Chain initial tension changes by elongation of chain
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Fig. 4 Extracted transmission error from various initial
tension condition - Advanced direction
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Fig. 5 Extracted transmission error from various initial tension
condition - Retarded direction
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Table 2 Initial tension and elongation of transmission error
verification models

Case No. #1 #2 #3
Initial tension (N) 81.4 82.3 84.3
Elongation (mm) 0.267 0.271 0.281
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Fig. 7 Extracted transmission error from optimal initial tension
model - Advanced direction
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