202249 J &k Lok 2= i 5553 % 40

ZFRHBRIAHIMNZTSESFEST

1 TR o 1 1 . 2
Z B ABWM KEF RBR-—M X E
(LHMRE BB A BT T by, 30 2131645 2. KRBT AU TR 2 Be , KiE 116024)

R AT 7 gk A T AR A ) A T B A IR IR AR F B O ik, B0 — M B RS A B IR R Bz
) ifp 8 ) 4 = R% IF IR ALK, I X2 LA HEAT H F 20 BT 5 32 F 3 T 40 MR AR B8 AL 7 8 20 BT O 1 SR R ML 37
TE 3 IF HEAT 3055 s HE T SKC B TT Y53 57 40 A 7 R X % I R BILAG B =5 S L TR L AT 43 A7, 3SR A 12 I 15 L AL R U S
AT SR M O R TAEAS ], BIFST 45 5 0 — S ELA ML AR 2 o) ORI LA () e 342 A4 T B SRl
KGR JEBHU s B R AR N ,
R ESZES: THII2 XHERFRIZAD: A X E4 S : 1000-1298(2022)09-0425-09 OSID . i

Topological Design and Kinematic Analysis of Novel
Three-translation Parallel Mechanism
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2. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract; According to the topology design method of parallel mechanism based on sub-kinematic-chain
generating sub-workspace and its superposition principle, a pure three-translation parallel mechanism
with symbolic positive solution and motion decoupling was designed. Through the topology structural
analysis of the mechanism, it was found that the mechanism was composed of two sub-kinematic-chains,
and the coupling degree of the mechanism was 0. Then, using the mechanism position analysis method
based on topological characteristics, the forward and inverse position solutions of the mechanism were
solved and verified. And it was found that the mechanism had the characteristics of partial motion
decoupling and symbolic positive solution. Finally, the singular configuration of the parallel mechanism
was analyzed by using the singular analysis method based on the sub-kinematic-chain element, and the
regular and non-singular rectangular workspace of the parallel mechanism was solved. Using this
singularity analysis method, all singular configurations in the sub-kinematic-chain can be found, and it
was conducive to solving the regular workspace without singularity. The research result can provide a
theoretical basis and specific method for the design of a class of parallel mechanisms with regular
workspace, and it played a guiding role in the design of three-translation parallel mechanism based on the
superposition principle of sub-workspace generated by sub-kinematic-chain, and provided an idea and
method for singularity and workspace analysis of complex parallel mechanism with multiple sub-kinematic-
chains.
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