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Dynamics Optimization Design of Multi-link Mechanisms with Lubrication
Clearances of Revolute Joints
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Abstract: In order to improve the dynamics characteristics of multi-link mechanisms with lubrica-
tion clearances of revolute joints, a 2-degree of freedom seven link mechanism was taken as research
object, a lubrication clearance model for the revolute joints was established, the dynamics equation of
the mechanisms with lubrication clearances was derived by lLagrangian multiplier method, and the
correctness of the dynamics equation was verified through experiments. A dynamics optimization mod-
el of the mechanisms with lubrication clearance was established and solved using genetic algorithm to
optimize the variables. The results show that dynamics optimization may reduce the acceleration of the
slider by 25%, and the forces between the motion elements at clearances A and B of the rotating pair
are reduced by 14.8% and 18.2% respectively, which effectively improve the dynamics characteristics
of the mechanisms with lubrication clearances of revolute joints.
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Fig.1 Kinematic model of lubrication clearance for

rotating pairs
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Fig.2 Schematic diagram of a7-bar mechanism with
lubrication clearance plane
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Tab.4 Rotating pair clearance parameters
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Tab.5 Lubrication clearance parameters
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Fig.3 Experimental platform of planar 7-bar mechanism
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Tab.6 Optimization result data
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Fig.4 Dimension diagram of the ideal shaft and

the clearance shaft
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