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Abstract 
The main goal of this paper is to determine the maximum Dynamic Load Carrying Capacity (DLCC) of redundant robotic 
manipulators. Here, a methodology based on the Pontryagin’s minimum principle has been employed to determine the maximum 
DLCC of the redundant robotic manipulators in point to point motion. In fact, the optimality conditions are achieved according to the 
principle of the calculus of variations. To determine the maximum DLCC of the mentioned robotic arm, the saturation limit of each 
motor and also the joint-limit avoidance of each joint are considered. Thus, by using the Hamiltonian function and the Pontryagin’s 
minimum principle, two sets of differential equations as well as an algebraic equation are developed. The boundary conditions of the 
system are determined in such a way that by solving these equations, the maximum DLCC and also the inverse kinematic of the 
system are obtained, numerically. Finally, to show the efficiency of the presented method, the maximum DLCC of a robotic arm 
corresponding to the humanoid hand with 4 degrees of freedom is evaluated. It is shown the obtained maximum DLCC of this 
humanoid-like robotic arm, is in the range of the load value that reported by the Ministry of Health and the National education. 
Keywords: Dynamic load carrying capacity, Arm robot, Redundancy, Joint-limit avoidance, Pontryagin’s minimum principle. 
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