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Squeal Noise Reduction of an Automobile Wiper Blade
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ABSTRACT

This article proposes a design guideline to reduce squeal noise generated by an automobile wiper
blade. In order to explain the squeal noise phenomenon, a source of squeal noise is experimentally
investigated using a rotating disk equipment, and then a single-degree-of-freedom stick-slip vibration
model is established for a blade tip. Based on analytical results, we discuss a tendency of the squeal

noise for various physical parameters.
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Fig. 3 Frequency spectra of the squeal noise gen-
erated from a wiper blade
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Fig. 6 Single-degree-of-freedom oscillator for stick-slip
vibration analysis
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Table 1 Nominal values of system parameter

Symbol Value Unit
m 1 kg
c 1 N-s/m
k 100 N/m
Uy 0.5 m/s
P 0 N
« 3 -
Hg 0.5 -
e 0.2 -
g 9.81 m/s?

Priction coefficient

01} —

] 02 04 06 08 1 12 14 16 18 2

Relative velocity {m/s)

Fig. 7 Friction coefficient curve
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Fig. 8 Time response for stick-slip vibration
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Fig. 9 Frequency analysis for stick-slip vibration
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Fig. 10 Change of the fundamental frequency as the
driving speed increases
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Fig. 14 Waterfall plot for the damping coefficient
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Fig. 15 Waterfall plot for the negative gradient co-
efficient
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