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Analysis of knocking noise of diesel engine gear and its optimization

GUO Xin'*, PENG Bo'*, DING Baoan'”, LI Xiushan'?,
ZHANG An'an'’, YANG Ming'*, WANG Xiaobo'*

1. State Key Laboratory of Engine Reliability, Weifang 261061, China;2. Weichai Power Co., Lid., Weifang 61061, China

Abstract ; In order to solve the problem of high overall sound pressure level of air compressor during air injection
in the test process of a diesel engine, the sound pressure level test and wavelet transform of the diesel engine are
carried out. The noise of the diesel engine is determined as gear knocking noise from the perspectives of engine
near-field noise and gear chamber vibration. By analyzing the generation mechanism of gear noise, the influence
of gear side clearance of spur gear on gear knocking noise and the noise reduction principle of shear gear, the
optimization scheme of replacing the intermediate transition gear of gear system with shear gear is determined
and verified. The test results show that the knocking noise of gear can be significantly reduced by using shear
gear.
Keywords : diesel engine; spur gear; shear gear; knocking noise; gear side clearance
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combustion stroke, and at the engine speed 3000—5000 r/min, that is about 300°-320° before top dead center
of combustion stroke. For the double injection strategy, the appropriate second injection end phase and split
injection ratio could improve the fuel economy and PN emission. With the increase of engine speed and load,
better economy and emission could be obtained by postponing the second injection end phase and increasing split
injection ratio.

Keywords : GDI engine; injection timing; injection pressure; pollutant emissions ; PN
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