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Computing Method of DOF of Crank Group Mechanism
Based on Screw Theory

LIU Yansong,CAO Jujiang, LIANG Jinsheng,ZHANG Yanhua,YAN Ru

(College of Mechanical and Electrical Engineering, Shaanxi University of Science and Technology,Xi’an 710021, China)

Abstract ; Because of the uncertainty of the numbers of cranks and the numbers of connecting rods between cranks in

crank group mechanism, there must be some problems such as virtual constraint determination with traditional method to

calculate DOF of the mechanism. The connecting truss was defined by analyzing the kinematics of the basic unit of multi

parallelogram mechanism, and summarized the unity in the structure multi parallelogram mechanism with different

topological structure. The calculation method was given for the number of the public constraints, that of the redundant

constraints, and the DOF of multi parallelogram mechanism with any number of crank by screw theory. The results show

that the method simplifies the numbers of the mechanism members, avoids the tedious calculations and achieves the

unified description of DOF of crank group mechanism with multiple crank based on the connecting truss and the screw

theory.
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Diagram of crank group mechanism
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Figure 2 Diagram of simplified

crank group mechanism
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