hOE HL AR TR

CHINA MECHANICAL ENGINEERING

537 4% 3
2026 4F- 3 1

o B] B s 18] R AL W M8 & 2l T =200 M 5 1

RISk FEFE R 2
b R A K S AU F LA SR, F B, 266590

BME.ATHARMNZTRFHEIMEZSIN RS AEREERERATHD A FHME. AL
3-RRPaR Z R FBEALM AR R L T A RAM R F4B 650 A FER, FRA WU A& -E R %
Fa S -a FExtsh A FRBAT KB AT SR R RS S FAEA L L R FAES A F AR
Beysh-F et R femik FEHERME R, AR ERXETFERETHAFHNERGEHME, #F
FLERE MG R T T A e B AU 6 ik E Fehe ik K ), A IR 69 3 KA 583 A B e 6y ok
IR N

KGR 25 [ IFHRAL 42 Zh @) BR s W A8 5 s 8 ) Rk

FESES THII2

DOI:10.3969/j.issn.1004-132X.2026.03.008

Vol.37 No.3
pp-586-594

Rigid-Flexible Coupling Dynamics Analyses and Experiments of Spatial
Parallel Mechanisms with Clearances

CHEN Xiulong SUN Chuijun DENG Yu'
School of Mechatronic Engineering, Shandong University of Science and Technology, Qingdao,
Shandong, 266590

Abstract: In order to accurately predict the dynamics characteristics of the spatial parallel mechanisms
under the combined action of joint clearances and component elasticity, a 3-RRPaR spatial parallel mecha-
nism was taken as the research object, and rigid-flexible coupling dynamics model of the mechanisms was
established with clearances. The fourth-order Runge-Kutta method and the generalized a algorithm were
used to solve the dynamics model. The dynamic output responses such as displacement, velocity and accel-
eration of the moving platform of rigid body dynamics model with clearances and the rigid-flexible coupling
dynamics model with clearances were compared and analyzed. An experimental platform was built to verify
the correctness of the dynamics analysis results. The results show that the elastic deformations of the com-
ponents may aggravate the velocity and acceleration fluctuation of the mechanisms, and the increase of the
clearance values may lead to the increase of fluctuation of dynamic output response.

Key words: spatial parallel mechanism; motion pair clearance; rigid-flexible coupling; dynamics char-
acteristics
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Fig.8 Comparison of the experimental results of the acceleration response of the end effector with the calculation

results of the dynamic model (¢,=0.5 mm, ¢,=0.1 mm)
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