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ABSTRACT

Creep groan noise is a low-frequency, structure-borne noise that generally occurs when a vehicle

starts moving from a standstill or comes to a gradual stop with minimal brake operation. It is gen-

erated by friction-induced vibrations from the stick-slip cycle of the brakes and are typically trans-

mitted through the suspension. The investigations in this paper aim to reduce the creep groan noise

by considering the frequency characteristics of the suspension. Transfer path analysis (TPA) is per-

formed to identify the noise contribution of each suspension component.

Thereafter, the cause of

acoustic amplification and stick-slip cycle of creep groan are investigated through modal testing on

the primary transfer path components. The noise level and trigger rate of creep groan noise are re-

duced by suppressing the behavior of the components using a dynamic vibration absorber (DVA).

This shows the possibility of creep groan noise reduction from the perspective of the vehicle’s trans-

fer system.
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Fig. 1 Position of accelerometer to estimate noise

Table 1 Measurement point in the suspension system

Components Left side Right side

Drag link

Damper

Leaf spring front

Leaf spring rear
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Fig. 4 Noise contribution results of creep groan

Table 2 Main transfer path of creep groan noise

Frequency Mic 1 (driver) Mic 2 (passenger)
B R leaf spring rear: | R leaf spring front:
ase . .
Z axis Z axis
Peak R leaf spring front: | R leaf spring front:
(2™ harmonic) Z axis Z axis
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(b) Side view

Fig. 7 Mode shape of components at peak frequency
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Fig. 10 Dynamic vibration absorber installed on a
suspension system
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Table 3 Comparison of noise generation rate with the
use of base frequency DVA
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Fig. 12 Waterfall plots of creep groan noise
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