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Diagnostic analysis and improvement of abnormal noise from
engine front end

CHENG Zhi-wei
(South China University of Technology, Guangzhou 510604, Guangdong, China)

Abstract: Aiming at the problem about that the abnormal noise appears at the engine front end in the idle and acceler-
ated states, which usually happens in initial design and development stage, the near field noise measurements on full
engine test bench are conducted. Through the frequency calculation of different sections of accessory belt and the di-
agnostic analysis of noise spectrum, it can be seen that the main factor of generating idle noise is the effect of the tension
of accessory belt. Moreover, both the resonance noise generated by thin-walled structure and the order noise generated
by timing chain system in the accelerated state can be reduced after improving the structural dynamic stiffness of the
engine timing cover and performing the optimal design of the timing chain respectively. The experimental results show
that there are three main ways to control the abnormal noise at engine front end: the tension of the accessory belt, the
dynamic stiffness of the shell structure surface of timing cover and the vibration impact of the timing chain system.
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Fig.1 Engine front-end noise measurement on full engine test bench
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Fig.2 Schematic diagram of the accessory drive system at engine
front-end
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Table 1 Frequency calculation results of different sections of the
accessory belt at engine front end in static state
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Fig.3 Noise spectrum at the front-end of full engine test bench in the
idle state
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Table 2 Engine front-end accessory belt at the four different state of
the engine front-end near field noise peak values at about
700 Hz accessory belt's various sections at static state
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Fig.4 The timing cover in the early design stage and the internal
structures of the prototypes of two competing products
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Fig.5 The noise colormap at engine front-end in the accelerated state
for the engine at early design stage
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Fig.6 Modal simulation results of timing cover at 1 360 Hz before
improvement
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Fig.7 Lateral dynamic stiffness curves of timing cover before and after
1mprovement
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Fig.8 Modal simulation results of timing cover at 1 680 Hz after
improvement
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Fig.9 Engine overall noise and the 21" and 42" order noise curves
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Fig.11 Noise curves at engine front-end for socket chain and tooth
chain installed respectively
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Fig.12 The noise colormap at engine front-end in the accelerated state
after the design being improved

SO
’<E\ 70f i E o biAlA R R
8 oF T AAW NS
I:';é 60 |- Y i
i S0 — B
18 40| - ﬁt{%)ﬁ
1000 2000 3000 4000 5000
5% /(r-min)

B 13 IEREREEMMRACET. JEH 21 B
Fig.13 The 21" order noise curves for the structure of timing cover
before and after optimization
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