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Experimental Investigation into Friction

Induced Noise of Automotive Wiper System

ZHANJG Liju, XU Fei, WANG Xiaobo
(College of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract: A test was conducted to examine the vehicle
interior noise, windscreen vibration and wiper blade vibration
induced by wiper friction, under combination conditions with
various wiping speed and windscreen wetness. The time-
frequency noise characteristics, influence factors and noise
source were approached by means of time domain, frequency
domain and time-frequency domain analysis. The results
indicate that wiper noise can be classified into reversal noise
and wiping noise. The reversal noise is characterized by
impulsive noise, and wiping noise is featured by wide-band
noise with harmonic signals. The nature of both types of noises
is strongly affected by the degree of windshield glass wetness,
while it is far less affected by the wiping speed. The wiping
noise is mainly resulted from lateral and vertical vibration of
wiper blades. However, the wiping noise under rain and half-

dry conditions is respectively caused by the vibration of driver
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side and co-driver side wiper blade.

Key words: automotive wiper system; friction induced noise;

test analysis; time frequency analysis
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Fig.1 Wiper-induced vibration and noise test setup
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Fig.2 Experimental setup of measurement
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Fig.3 Interior sound pressure signal measured during one wiping cycle
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Fig.4 Time history curve and envelope curve of absolute values of sound pressure during three wiping cycles

| it

H'J‘Iﬂ/s

¥ E o 025 MO B B
a IGH TS

& £ o
@1 0 e WN .J*nm Moo ity W thoie
i S

— -0.4
0 05 1.0 1.5 2.0 25 3.0 35 4.0 45 0 05 10 15 249 25 3.0 35 4.0
B 1E) /s B8] / s

0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45
B /s

=PRI

b HE T4

0 1 2 3 4 5 6

BT /s

_'0 05 10 15 20 25 30 3540

B E] /s

| | LIl
0 05 1.0 15 20 25 3.0 35 40

0 05 1.0 1.5 20 25 3.0 35 4.0 45

mHE /s WA /s
TS MK 4 p
b FEE T

B5 FENRERFEFEITER

Fig.5 Short-time fourier analysis of vehicle interior noise
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Fig.6 Frequency domain analysis of wiping noise
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