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Analyses of Kinematic Accuracy Reliability and Sensitivity for a Planar Linkage Mechanism
Pang Huan Yu Tianxiang Song Bifeng
Northwestern Polytechnical University, Xi’an,710072

Abstract: Planar linkage mechanisms are widely applied to many machines. But such a long trans-
mission distance will cause a large error accumulation, and the impact on the kinematic accuracy can
not be ignored. A modeling method of kinematic accuracy reliability analyses and simulation process
was proposed considering multi-factor coupling effects of manufacturing errors,structure deformation,
assembly tolerance and hinge wear. The dynamics analyses of the mechanism were carried out after the
clearance joints were dealt with momentum exchange approach. Based on the results of dynamics ana-
lyses,the Hook’s law or finite element method was used to analyze the deformation of the components
and Archard’s model was used to analyze the wear depth of each joints. Follow that,the closed vector
position equation of the mechanism was established after the clearance joint was replaced with mass-
less link considering manufacturing errors,structural deformations,and a kinematical accuracy model-
ing method was also proposed considering the multi-factor coupling effects. The feasibility of the pro-
posed method was proved by the kinematic accuracy reliability and sensitivity analysis of an aircraft
door retractable mechanism and finally gives some valuable advices for manufacture and maintenance
process.

Key words: linkage mechanism ; multi-factor coupling; kinematic accuracy;reliability and sensitivity
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Optimal Design Theory of Cam-rotor Servomotor Based on Parameter Comparisons
Xu Chuanhui’ Wang Xuyong' Zhang Wenjun' Miao Zhonghua®
1. Shanghai Jiaotong University,Shanghai, 200240 2. Shanghai University, Shanghai, 200072
Abstract : Because the type of hydraulic motor using for continuous revolving servo drive is not so
much,research on a novel cam-rotor vane motor was carried out and an optimal design theory based on
parameter comparisons was proposed herein. The relationships among the press angle and the cam ra-
dius, the motor displacement and the axial length of cam, the flow fluctuation rate and vane thick-
ness, the positive pressure of the motor’s cam and the radial length of vane were obtained based on
the analytical derivation and analyses of pressure angle of transition curve, motor’s displacement for-
mula, motor’s instantaneous flow fluctuation rate and positive pressure of the motor’s cam. Opti-
mized parameters of cam-rotor and vane which were the most important parts of the motor were ob-
tained from the simulation comparisons of different parameters. The hydraulic servo cam rotor vane
motor designed with the optimized parameters is successfully applied to the continuous revolving elec-
tro-hydraulic servo system and shows a very good servo precision, proves the feasibility and effective-
ness of the optimal design theory herein.
Key words: cam-rotor;vane motor;transition curve;flow fluctuation;servo motor
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