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Abstract: Taking the no-load four-link mechanism as the research object, the dynamics response of the
mechanism is analyzed in terms of the clearance joints position, quantity and lubrication. Among them,
the continuous contact force model Lankarani-Nikravesh that considering the energy dissipation is used
to calculate the normal collision force in clearance joint. The modified Coulomb friction model is used to
calculate the friction force, and the calculation of lubrication force is based on the Sommerfeld lubrica-
tion force model that assumes an infinite long pin-bearing. Simulation results show that the clearance
joint with different positions has different effects on the dynamics response. The mechanism with two
clearance joints has a much greater effect on the system response than that with one clearance joint.
However, the lubrication of the clearance joint can stabilize the system vibration and play a good role in
buffering. This research can reflect the mechanism dynamics characteristics more realistically, and pro-
vide a basis for the analysis of motion precision and mechanism design.
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Tab.1 Geometric and inertia properties of four-bar mecha-

nism

Moment of

Parts  Length/m Mass/kg inertia/ (kg + m?)
1 0.4
2 0.2 1. 00 0. 30
3 0.44/2 2.25 2.00
4 0.6 2.00 1.35
x2 HEANMFESH
Tab.2 Parameters used in dynamic simulation of four-bar
mechanism
Item Pin Bushing
Young's modulus/GPa 207 207
Poisson ratio 0.3 0.3
Radius/mm 9.95 10. 00
Pin-bushing length/mm 40 40
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