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Study on Stiffness and Damping Parameters of Parallel Link-Manipulator’s Suspension System
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Abstract:In order to design a buffer device of forging manipulator’s suspension system rationally
to reduce the influences of inertial impacts, aiming at the parallel style forging manipulators, the
model of forging manipulator was simplified, the stress states and the motion laws of rods in the sus-
pension system under the braking conditions were analyzed. By using Newton-Eular rule with dynamic
analysis of the rods, the suspension system’s dynamics model under braking conditions was construc-
ted and the method of determining parameters such as buffer device’s stiffness and damping was pro-
posed. Using a 300 kN forging manipulator as an example, the dynamics differential equation of the
manipulator’s suspension system was solved with MATLAB to analyze the buffering stiffness and
damping’s influences on the hanging bar’s swing angle and the motion of clamping bar’s centroid posi-
tion. The results indicate the feasibility and rationality of determining buffering stiffness and damping
using the model constructed with Newton-Eular rule and provide theoretical basis for the stiffness and
damping design of the parallel link-manipulator’s suspension system.

Key words: forging manipulator; suspension system; buffer device; Newton-Euler equation;
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