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Automatic Analysis of Freedom for Mechanisms Based on Screw Theory

WANG Chengzhi
(School of Marine Equipment and Mechanical Engineering, Jimei University, Xiamen 361021, China)

Abstract: The rapid and automatic mobility analysis of a mechanism is of great significance to the innova-
tive design of the mechanism. In the mobility analysis based on screw theory, arbitrary character variables, dig-
ital variables and their combination are often used to describe the axis vectors and coordinates of kinematic
pairs, hence, the method of automatically transforming characters and symbols into character variables and the
parameter inputting principles for conveniently analyzing passive degrees of freedom are studied firstly, and
based on these the algorithms for constructing the kinematic pair screw sets and the corresponding constraint
screw systems are analyzed. Then the algorithms for calculating the passive degree of freedom, common con-
straint, redundant constraint, and the whole mobility in the mechanism are proposed. The necessary and suffi-
cient conditions for the existence of passive degrees of freedom in the mechanism are obtained. The program
presented in this paper was used to automatically analyze the mobility of 61 various kinds of mechanisms, and
the results are completely correct. Examples show that the program is simple and efficient, and can be input the
expressions containing the symbolic variables with combinations of letters and digits, simple operators, and trig-
onometric functions. It can be utilized to automatically analyze and calculate the mobility of planar or spatial,
single-loop or multi-loop mechanisms.
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User interface of the program
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Input parameters and screws of commonly used types of kinematic pairs
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