202046 A Z?ﬂkﬁl fiﬂii’?ﬁ!’ %518 F e

doi:10.6041/j. issn. 1000-1298. 2020. 06. 042

TE ETETER = TR HARIANEERS S Hh

IhyF HEF E-RB OFER mEH
(1. F5CIR TR TR, 0 2100945 2, B BLCHURS %50, 400 213016)

fEZE: (RPa//3R)2R + RPa #LFAZIL T (AFME (POC) 7 BRI IR HLAG AR FR 25 A BB 19 — P AR XS R IEIRMLAG | AR
HERNE, HHA T shfidarE . AR SCHZ U IR TR BE AR T . B e, SHIZ ML SR T 3 s 1 3
FET R AU S 0 AL S B AT D B A 465 HH S T A R I SRR ML (00 BB R 5 LR 48 IS LR E T
A 23 1] T A R AR 3 A ﬂfFﬁ‘ﬁ'JXTx\} 2 T 1 B SRR AT oA s 2 XU AT BR T AT, OF S
FEAU B SR I T AN LA S T 5 SR B A 06T L, 36 0 R 235 SR 4 IE P 5 B, X EL A XS BRI ( RPa //3R) 2R + RPa HL4
5% FR Delta HL?’JETH%&ETH’JNJF%@ ZEHRFH]  (RPa//3R)2R + RPa HLHHIRIEE KT Delta Wf’]
KRR PR, =R WIS AT; B Rl s , ,f-'%
FES%ES: THII2 SCERARIRAD: A MEHS: 1000-1298(2020)06-0385-11 OSID . Erass

Stiffness Analysis of Three-translation Parallel Mechanism with
Zero Coupling Degree and Partial Motion Decoupling

SUN Chiyu' SHEN Huiping'® WANG Yixi’ XU Zhengxiao> YUAN Juntang'
(1. School of Mechanical Engineering, Nanjing University of Technology and Engineering, Nanjing 210094, China
2. Research Center for Advanced Mechanism Theory, Changzhou University, Changzhou 213016, China)

Abstract; The (RPa Vi 3R)2R + RPa mechanism is an asymmetric 3-DOF translational parallel
mechanism ( PM ) designed by the author’ s team based on the POC equation of the topological structure
design theory. This parallel manipulator has zero coupling degree and partial motion decoupling is also
easy to be manufactured. The stiffness model and performance of the PM were studied. Firstly, the
stiffness model of the limb was established by using the virtual spring method, and the static equation of
the limb was given. Then the overall stiffness distribution of the PM in the working space was given, and
the torsion and linear stiffness of the x, y and z axes were analyzed respectively. Furthermore, finite
element analysis method was used to analyze the deformation of the PM, and the deformation results of the
PM were compared with those obtained by the virtual spring method, the correctness of stiffness results
was verified. Finally, the stiffness characteristics of (RPa//3R)2R +RPa mechanism and Delta
mechanism were compared with different sections, which indicated that the stiffness value of
(RPa Vi 3R)2R + RPa PM was greater than that of the Delta PM. The research result laid a foundation for
the structural design of the parallel manipulator, and also provided a systematic theoretical framework to
evaluate the kinematic properties of such PMs as a basis for future dimensional optimization, prototype
development and dynamics analysis.
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