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Optimal design of combined linkage mechanism of hydraulic manipulator
LI Ming',LUO Jiangtao' ,LUO Ruimin®,ZHAO Haoning' ,RONG Xuewen'
(1 School of Control Science and Engineering , Shandong University, Jinan 250061 , China;
2 Shandong Youbaote Intelligent Robotics Co., Ltd., Jinan 250101 ,China)

Abstract : In order to meel the requirements of foldable storage and large working space of mobile hydraulic manipulator,a com-
posite connecting link transmission mechanism driven by a linear cylinder was designed for the pitch joint of the manipulator , and
the maximum driving force of the linear cylinder was reduced through multi-objective optimization design,while the compactness
of the mechanism was ensured.Based on the screw theory,the forward kinematics model of the 6-DOF hydraulic manipulator was
constructed ,and the inverse kinematics solution of the analytical form was derived.The virtual prototype model of the manipulator
was established in ADAMS software , and the trajectory of the end of the manipulator was planned in MATLAB software. Trajectory
curves in the joint space was obtained by inverse kinematic solution, and it was imported into ADAMS software as the motion drive
of each joint of the manipulator,the dynamic simulation of the manipulator was carried out,and the output force curve of the joint
drive cylinder was obtained ,which proved that the optimized composite link transmission mechanism can meet the drive require-
ments of the manipulator.
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