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Study on Design Catalogue of Variable Joints of Variable
Topology Mechanism

LIU Jiangnan', ZHANG Wenbo
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract; Variable joints are the crucial structures for changing topological characteristics of variable
topology mechanisms. Design of variable joints is a challenge for the type synthesis of variable topology
mechanism. Based on the concept and method of design catalogue, the design catalogues of variable joints
were proposed to design the structures of variable joints. Adopting the arithmetic operation of constraint
functions, the constraint variation features of variable joints were described in the three processes of topolo-
gical variations (including changing the axis azimuth, changing the numbers and changing the types), re-
spectively. Based on summarizing and designing the corresponding variable structures of general joints, the
design catalogues of variable joints were established through classifying and compiling the design informa-
tion, including the ways of topological variations, constraint variation features, and structures of variable
joints. Meanwhile, the example shows that the design catalogues of variable joints are applicable to design
the structures of variable joints for variable topology mechanisms effectively. This method provides con-
venience for type synthesis of variable topology mechanisms with variable joints.
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Tab.1 Design catalogue of variable joints on changing orientation of joint
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Tab.2 Design catalogue of variable joints on changing number of joints
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Tab.3 Design catalogue of variable joints

on changing joint type
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Fig.1 Source variable topology mechanism

of manipulator
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Tab.4 Structures of variable joints of manipulator
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