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Deter mination of the Maximum Dynamic L oad Carrying Capacity of Redundant
Robotic Manipulators by Imposing Joint-Limit Avoidancein Point-to-Point Motion

M. R. Shafeqai Department of Mechanical Engineering, Amirkabir Wsity of Technology, Tehran, Iran

M. Bahrami Department of Mechanical Engineering, Amirkabir nsity of Technology, Tehran, Iran

A. Kamaliilgoli Department of Mechanical Engineering, Amirkabir nsity of Technology, Tehran, Iran

A. M. Shafeei Department of Mechanical Engineering, Shahid Bahbttmaversity of Kerman, Kerman, Iran
Abstract

The main goal of this paper is to determine the imam Dynamic Load Carrying Capacity (DLCC) of redant robotic
manipulators. Here, a methodology based on therfagit’'s minimum principle has been employed toedeine the maximum
DLCC of the redundant robotic manipulators in pampoint motion. In fact, the optimality condit®are achieved according to the
principle of the calculus of variations. To detemmihe maximum DLCC of the mentioned robotic atme, gaturation limit of each
motor and also the joint-limit avoidance of eacimj@re considered. Thus, by using the Hamiltorfiarction and the Pontryagin’s
minimum principle, two sets of differential equatsoas well as an algebraic equation are develdgedboundary conditions of the
system are determined in such a way that by solthege equations, the maximum DLCC and also thersevkinematic of the
system are obtained, numerically. Finally, to shbe efficiency of the presented method, the maxiniMo€C of a robotic arm
corresponding to the humanoid hand with 4 degrédseedom is evaluated. It is shown the obtaineckimam DLCC of this
humanoid-like robotic arm, is in the range of tbad value that reported by the Ministry of Healtkl ghe National education.

K eywor ds: Dynamic load carrying capacity, Arm robot, Redurgjadoint-limit avoidance, Pontryagin’s minimumrpriple.
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