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ABSTRACT

In this study, the friction-induced vibration of the reciprocating device is measured under dust

conditions and he dynamic instability mechanism using the analytical

finite element model is

proposed. In the case of absence of dust, a friction-induced vibration did not occur and the corre-

sponding friction coefficient increased with the increase in revolutions per minute (r/min). In contrast,

under the dust condition, a negative slope is developed, in which the friction coefficient decreases

with increase in r/min. Consequently, the friction-induced vibration is generated. The results show

that this system is excited by the negative slope mechanism, and the dynamics instability is pre-

dicted using the analytical finite element model.

The numerical results show that the unstable fre-

quency is due to dynamics instability caused by the bending mode of the frictional direction.
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Table 1 Material properties

Plate Pin
Material Al (A6061 T6) ABS
Density 2700 [kg/m] 1360 [kg/m’]
Young’s modulus 71 [GPa] 10 [GPa]
Poisson ratio 0.33 0.3
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Fig. 3 Background acceleration
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