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Generalized Kinematic Analysis for the Motion of 3-D Linkages
using Symbolic Equation

Ho Ryong Kim

Key Words: Generalized Kinematic Analysis(-$-%384 349 ul3}), Symbolic Equation(r] 3
ulA 4), 3-D Linkage(3 39 o#7]F), Coordinate Transformation(z} g4 3l),
Euler Angle(Euler 7)

Abstract

Based on the Hartenberg-Denavit symbolic equation, which is one of equations for the kinem-
atic analysis of three dimensional(3-D) linkage, a generalized kinematic motion equation is
derived utilizing Euler angles and employing the coordinates transformation. The derived equation

S
can feasibly be used for the motion analysis of any type of 3-D linkages as well as 2-D ones.
In order to gimulate the general motion of 3-D linkages on digital computer, the generalized
. . T~ - . .
equation is programmed through the process of numerical analysis after converting the equa-
tion to the type of Newton-Raphson formula and denoting it in matrix form. The feasibility of
theoretically derived equation is experimentally proved by comparing the results from the com-
puter with those from experimental setup of three different but generally employed 3-D linkages.
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Fig. 2 Flow chart of program for the kinematics
of 3-dimensional mechanism
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