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Abstract: There is a kind of abnormal noise known to come from the stick-slip mechanism induced by frictional impulses
during the sliding of two polymeric plates. In this work, quantitative analysis of abnormal noise is carried out based on
experimental results. Some combinations of polymer plates, such as an ABS base-plate contacted to ABS, PP, MIPS, and
POM plates, which are well-known materials used in home-appliances, are studied to obtain the best combination of poly-
mer plates in order to reduce the abnormal noise. For the experiments, a rig for the test was set up and a methodology
was proposed. In addition, the effects of the surface roughness of the plate, the normal loading force, and the relative slid-
ing speed between the two contact plates were evaluated in order to understand the reason for the abnormal noise.
Through this experimental work, the optimal combination of materials was ABS/POM system to reduce the noise in real

industrial applications.
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Figure 1. Molecular formula and major material properties of ABS,
MIPS, POM, and PP.
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Figure 2. Schematic diagram of experimental setup.
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Figure 3. (a) Variation of friction force by combination of polymer
plates (at sliding velocity of 0.5 mm/min); (b) static friction force
and coefficient of friction according to diverse sliding velocities; (c)
difference between static and kinetic friction force, and difference
between static and kinetic coefficient of friction.
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Table 1. Surface Roughness Conditions

Surface, R, (um) ABS MIPS POM PP
Specimen-A 0.05 0.05 0.05 0.04
Specimen-B 0.26 0.25 0.20 0.22
Specimen-C 33 23 2.1 34
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Figure S. Variation of static friction coefficient according to surface
roughness in case of (a) vertical loading of 2 kgf; (b) 4 kef.
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Figure 6. (a) Variation of friction force between MIPS and ABS
plates; (b) horizontal; (c) vertical acceleration values between them.
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