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Reduction of Primary and Secondary Vibrations of Reciprocating

Machine with a Single Slider-Crank Mechanism
by Balancer Shaft

Yuto NISHIHATA, Tadashi OKABE, Takayuki HAMAHATA, Daichi GOTO

Abstract

The vibration of the reciprocating machine is induced by unbalanced inertia force due to the motion of these
machine elements, slider, crank and connecting rod, during its operation. This unbalanced inertia force has first order
component synchronized with rotational speed of the crank and higher even order harmonic components. These
unbalanced inertia forces cause the first and higher order vibration of the reciprocating machine. In the present paper,
in order to reduce the vibration of a reciprocating machine with a single slider-crank mechanism, a very small and
lightweight vibration reduction device having a simple mechanism is proposed. The proposed vibration reduction
device can reduce the primary and secondary vibrations of the reciprocating machine with a single slider-crank
mechanism. Experiments are performed to demonstrate that the proposed vibration reduction device is very effective
at reducing the vibration of a reciprocating machine with a single slider-crank mechanism.
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Parameters Definition of Parameters Value
me Crank parts 110.69 g
me Connecting rod 32537¢g
m, Reciprocating parts 105.19 g

r Crank 26 mm
! Connecting rod 91 mm
Feo m, from center of crank shaft | 20.07 mm
a m, from center of piston pin | 28.22 mm
b m,. from center of crank pin | 62.78 mm
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