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Configuration synthesis of 2-rotation high-precision and

heavy-duty parallel mechanisms
DU Xiaogiang™" s ZHAO Shihao", HE Leiying™"
(a. Faculty of Mechanical Engineering & Automation; b. Key Laboratory of Transplanting Equipment
and Technology of Zhejiang Province, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Based on a configuration synthesis method of parallel mechanisms of branch chain analysis,
2-rotational parallel mechanisms with decoupling characteristics were synthesized. Firstly, the structural
characteristics of the 2-rotational parallel mechanisms were analyzed, and the simplest structural form of
the 2-rotational parallel mechanisms was obtained. Based on the spatially unconstrained Kutzbach-Griibler
formula, the combination modes of the degree of freedom of each branch chain were classified, and all
branch chain combinations were obtained. Secondly, a preliminary screening principle of parallel
mechanisms was proposed, and the parallel mechanisms were optimized considering the processing
difficulty and cost of spherical joints and cardan joints. Then, considering that the optimized 2-rotational
parallel mechanisms had passive degrees of freedom, the degrees of freedom for branch chains of parallel
mechanisms with local degrees of freedom were reduced, and six kinds of 2-rotational parallel mechanisms
with good decoupling, high bearing capacity, high precision and simple structure were obtained. Finally,
the degrees of freedom of the U-RPU-UPS parallel mechanisms were analyzed by using the screw theory,
and the inverse kinematics model was established and verified. The results show that the constructed
parallel mechanisms can realize the movement of 2-rotational degrees of freedom, and have excellent

Wk H . 2022—07—29 2% M H 4. 2022—10—09
HAETH . ERARPIEILEIH (31971798) 5 #WivLAa “ 4 "I & X iR H (2022C02057)
YEZ A MUNRA978— ) 5 AREEAEE N Bz i RIS M F e e



Mo LT T2 AR

2023 4 49 &

motion decoupling characteristics. The synthesized 2-rotation parallel mechanism makes up for the

shortcomings of the existing mechanisms, and can be used as a photovoltaic tracking mechanism,

especially a concentrating photovoltaic tracking mechanism.

Key words: parallel mechanism; configuration synthesis; screw theory; analysis of degree of

freedom; rotational decoupling; inverse kinematics
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