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Kinematics analysis and Simulation of
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ZHANG Xue-Jian"*, HU Xiao-Bing"*, JIANG Cong-Jun®, MAO Ye-Bing'*
(1. School of Mechanical Engineering, Sichuan University, Chengdu 610065, China;

2. Industrial Technology Research Institute of Yibin Sichuan University, Yibin 644600, China;
3. Sinohydro Jiajiang Hydraulic Machinery Company Limited, Leshan 614100, China)

Abstract: In this paper, a new type of five axis groove cutting robot based on machine vision is designed
to meet the reaquirements of the groove cutting operation of flat steel. First, the SOILDWORKS model
of five axis groove cutting robot is established to verify whether the design of the robot mechanical body
can meet the working requirements. Secondly, the DH parameter table and DH coordinate diagram of
the robot is defined according to the SOILDWORKS model. Then, the forward kinematics and inverse
kinematics of the robot are analyzed through the homogeneous transformation of the robot, and the ra-
tionality analysis of the robot structure is conducted from a numerical point of view. Finally, by using
MATILAB software, the kinematics modeling and Simulation of the robot is carried out in this paper.

The kinematics simulation of the robot is mainly divided into three parts which are the static model simu-
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lation of the robot, the motion space simulation and the motion simulation of robot end effector under

different path planning. The simulation results of the designed robots in this paper demonstrates the fea-

sibility of the robot mechanical structure design, which provides theoretical support for the design of ro-

bot control system and control algorithm.

Keywords: Five axis robot; Kinematic analysis; Simulation
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Fig. 1 Control system scheme of five axis groove cutting robot
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Fig. 6 Workspace simulation of robot end effector
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Fig. 12 Motion curve of each joint between the robot points (scheme 2)
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