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Design and Experiment of Parallel Robot with Compliant Joints

Yu Yueqing Cui Zhongwei Zhao Xin Ma Lan

(College of Mechanical Engineering and Applied Electronics Technology, Betjing University of Technology, Beijing 100124, China)

Abstract; Compliant joint is mostly applied in the field of micro-operations. Instead of traditional
kinematic pairs, compliant joints were designed by using method of structural parameters to satisfy the
experimental requirement, and a parallel robot with compliant joints was proposed. Combined with the
control unite and OPTOTRAK measurement, the experiment system of a 3-DOF compliant parallel robot
was set up for the mechanism dynamics modeling, analysis, design, planning, and control system. The
experimental study of the parallel robot with compliant joints was presented, compared to that with

revolute joints. Through comparative analysis, relative errors of the experimental index were controlled

within the allowable range. The experimental result showed the validity of compliant joints in replacing

the kinematic pairs of parallel robots.
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Fig. 1  Structure diagram of parallel robot
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Fig.2  Structure diagram of compliant joints
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Fig.3 Black diagram of experiment system

il
oy

HLAL
il%

B4 SLIARGELYE

Fig.4 Experimental system diagram

VIR R G, o TAE R K . i RT Linux &
o] ML TPC & ik 454, TPC 52 Ml 1] 455 1 ¢ PMAC
RIEFEA (PMAC J& — 3K 2 BE 38 K 1y a4 72 2 il iz
gy, 7T LS & F E AL 3K A% B s ML A 5
JEAR R B 4 D 6E ) , PMAC il id ¥ it & ACC8P &
fr) e i 5l 5 1 4, PMAC & i 48 4 J5 , ALas A AR 4 AH
KA A PATI B 3h o B 5 W45 8 Ge b 14 45 F4 HE
K.

Tl | PCL | | il
PMAC DPRAM 4—| =

4

oap le—sl R |
ACC8P e [

B | 1% e | | ek
Ik | TP mEhHL | dnhdas
T *

PLEsA [ WUk

S 4 2R g0 B 1 45 44 A ]

Fig.5 Hardware structure diagram of control system
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