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ABSTRACT

Experimental study is conducted for investigating the characteristics of friction-induced noise with

respect to the variation of system geometry. In this study, a vertically fixed rod is in contact with

the reciprocating plate which is controlled by the step motor. Friction noise is generated during the

reciprocating motion due to the frictional contact between the plastic pin and the aluminum plate.

The frequencies of the friction noise are changed when the height of the rod varies. However, it is

found that the vibration modes involved in the friction noise are not changed. It implies that the un-

stable modes remain unstable regardless of the change of the system geometry, and thus, there are

the certain mode shapes which are likely to produce friction noise.
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Fig. 3 friction force in pre-run test
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Fig. 5 Friction coefficient
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Rl Table 1 Height type(7-type) with respect to A(height-
| of rod)
: J Type Abbreviation Value(h)
f Long L 129 mm
€ h Longmid LM 116 mm
y
Wy w, _{} Midlong ML 103 mm
|« b ’T / Mid M 30 mm
o Midshort MS 78 mm
. . . . Shortmid SM 65 mm
Fig. 4 Forces and geometry in the reciprocating sys-
tem(h : height of the rod) Short 8 52 mm
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Fig. 6 Friction noise for the 7 different set-up
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Fig. 7 Peak frequency of friction noise according to
the height of the rod(k)
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Table 2 Material Properties

Material Elastic modulus Dens1ty
[E][GPa] [p]lkg/m’]
Pin MC Nylon 6.7E+10 3320
Road beam| Aluminum 1.1E+09 1150
Rod
———— 1 Steel. 1.6E+11 8400
Weight

(a) Ist mode(‘A’ mode)

(b)

(b) 2nd mode(‘B’ mode)

(©

(c) 3rd mode(‘C’ mode)

Fig. 8 Mode shapes
M=90 mm

of squeak mode for length
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Fig. 9 Natural frequency analysis of friction noise
mode according to the height of the rod (k)
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