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Abstract : An engine timing chain system uses a chain to transfer power to the engine crankshaft and camshafts, and control
engine timing. The chain is divided into three types, namely, the Silent, Roller, and Bush chains, applying to different types
of engines, depending on engine characteristics. Related parts are made with high precision to ensure proper durability and
function in high temperatures and vibration engine environments. Roller chains are mainly applied to gasoline direct

injection and turbocharged engines due to their good wear performance and efficiency. However, an abnormal noise issue
occurred on a gasoline engine, in which the roller chain is applied. The issue was resolved by analyzing the return hardware
and the conduction of tests. Through this paper, we would like to explain the effect of improved noise performance based on
design and the change in the assembling process, and confirmed the results by analyzing the results of the experiment.
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(a) Bush chain (b) Roller chain

(c) Silent chain

Fig. 1 Chain types
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Fig. 3 Abnormal noise characteristics of roller chain on small
gasoline engine
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Fig. 4 Location of abnormal noise occurrence on roller chain
system
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Fig. 5 Abnormal noise characteristics of returned roller
chain on small gasoline engine
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Table 1 Specification for chain system layout change

Specification
Component change

Before | After
Tensioner arm Rl Big Small

R2 | Small Big

Chain guide R3 | Small Big
Tensioner F High Low

Return hardware with

noise issue

* Modified arm
+ Modified guide

Layout

change
+ Modified arm

+ Modified guide
+ Modified
tensioner

S 0 b N % ¥
[}
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®

{3 : Mark for Abnormal Noise

Fig. 6 Vehicle NVH test after change of chain system layout
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Chain Vibration [mm]
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(b) RHW with noise issue

Fig. 7 Friction between hole on IL and pin during engine
running
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Fig. 8 Wear pattern on chain inside for noisy chains
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Engine Abnormal Noise Improvement on Roller Chain Applications

—RHW with Noise issue
—New Chain without Noise issue
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Fig. 10 Clearance measurement of RHW and new chain
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Fig. 13 Chain unbalanced on RHW with chain abnormal
noise
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RHW with Noise issue

Noise test result
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