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Deflection angle prediction method based on contact force attitude model

for robot non-rigid body shaft hole assembly

XU Fang, SHEN Yifeng, CHEN Jiaoliao, WANG Jiacai
(College of Mechanical Engineering,Zhejiang University of Technology, Hangzhou 310014 )
Abstract

Aiming at the identification of deviation angle in the robotic assembly of non-rigid shaft and hole, an assembly
deviation prediction method based on contact force attitude model is proposed. According to derivation of statics the-
ory and calculation of elastic deformation, a contact force attitude model is developed in case of the different contact
states during the assembly of non-rigid shaft and hole. A grey wolf algorithm with dynamic penalty function is pro-
posed to solve the model in the feasibility domain to obtain the deviation angle using the force-attitude model. Ro-
botic assembly experiments of non-rigid shaft and hole with various deviation angle and different contact state are
carried out to collect the force sensor data, and the deviation angles of the non-rigid shaft-hole robotic assemblies
can be obtained via contact force attitude model and the grey wolf algorithm with dynamic penalty function. The re-
sults show that the error of the predicted deviation angle is less than 0.5 © in case of the actual deviation angle in
the range of 0 ° to 10 © in the assembly, which proves the proposed method can effectively predict assembly posture
of the workpiece for subsequent successful assembly.

Key words: robotic assembly, non-rigid shaft, elastic deformation, contact force attitude model, dynamic

penalty function
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