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Abstract; To obtain the structure of a fully-decoupled two-translational and three-rotational
(2T3R) hybrid mechanisms, a simple and effective synthesis of decoupled hybrid mechanism
(HM) is proposed and described in detail based on Gy set. The basic algorithms for Gy set are
firstly introduced. The topological structure of the hybrid mechanism is developed by the
elements of Gy set combination formula and the synthesis equation of the number of hybrid
mechanism. Following the selection criterion of the input pair and the design principle of
decoupled branches, the movement decoupling of the hybrid mechanism is ensured. According to
the type synthesis theory, the combination of each module unit constituting HM is obtained. And
taking one kind of the combination form as an example, the structural synthesis of the 2T3R 5-

DOF decoupled hybrid mechanism is finished. Moreover, the expression of Jacobian matrix is
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deduced, and the decoupling feature of the proposed hybrid mechanisms is validated, which

demonstrates the correctness of the novel method of structural synthesis for HMs. The synthesis

method proposed also can be used to obtain the structural design of serial, parallel and hybrid

mechanisms with decoupled movement features.

Keywords: hybrid mechanism; Gy set; decoupling; type synthesis
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