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Abstract — This study investigates the possibility of reducing squeal noise generated at the contact point between
an elastomer and glass by using the properties of a magneto-rheological elastomer (MRE) whose stiffness
changes with the application of a magnetic field. Previously, squeal noise was mainly observed in the unstable
section caused by the weakening of friction due to velocity. Previous studies have shown that squeal noise
decreases as the stiffness increases. Accordingly, this study is conducted to control the unstable area of the fric-
tion curve and to reduce the noise by inducing the stiffness change of the MRE by applying a magnetic field.
The friction, vibration, and noise characteristics are measured using a reciprocating friction tester. The frequency
ranges of vibration and noise measured with the accelerometer and sound sensor show similar results. When a
magnetic field is applied to the MRE, there is significantly lower noise compared with the case without the appli-
cation of the magnetic field. The average coefficient of friction decreases with the application of the magnetic
field. The maximum coefficient of friction increases rapidly at the turning point and decreases when the magnetic
field is applied. This shows that the mechanical properties of the MRE change due to the magnetic field, and
the noise and friction coefficient also decrease.
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Fig. 1. Experimental setup for measuring the squeal
noise.
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Fig. 2. Principle of Experiment.

Table 1. Experimental Conditions

Parameters Values
Sliding distance(mm) 10
Dimension of MRE
- width x depth  height(mm) 3x3x3
© widh depts « highmmy | 703010
Magnetic field(mT) 120
Load(N) 1.5
Velocity(mm/s) 40
Temperature(°C) 24
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Fig. 3. Reciprocation tester stroke displacement.
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Fig. 4. Vibration frequency analysis results with (a)
with out magnetic field (b).
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Fig. 5. Sound frequency analysis results with (a) with
out magnetic field (b).
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Fig. 6. Filtered vibration and noise result (4500-
6000Hz Band Pass filter) (a) Acceleration of vibration
(b) Squeal noise sound pressure(Pa).
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Fig. 7. Coefficient of Friction result (a) Magnetic field
ON (b) Magnetic field OFF (c) Peak comparison.
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