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Performance analysis and Simulation of a 3—DOF parallel robot
motion control system
LU Bofan, ZHANG Ruoping, HAN Jiabu, QIAN Zhongkai
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering and Science, Shanghai 201620, China)

[ Abstract] An effective control method for motion control of 3UPS—UP parallel mechanism is proposed. Firstly, the kinematics
analysis of 3d modeling of 3UPS—up parallel mechanism is carried out, and the inverse solution of the robot is calculated by using
closed vector method. Then, the parallel robot is analyzed with ANSYS for its natural frequency and harmonic response. The
requirements of stiffness performance and stability for the control system are obtained. The 3d model in SolidWorks is imported into
Simulink by plug—ins to quickly build the mechanical control model, and then the physical model driven by motor is built and
improved to complete the whole control model. At the same time, the classical PID and fuzzy PID control systems were built and
compared. Finally, the fuzzy PID control model was used to simulate.
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Fig. 2 Robot motion model

2.2 HBANIBETFEERE

Wa WG AAA INERIERE D HETEE
B, B, B, AMERPEAE A, TESHAAR R | O' — wyz| FHIRHE
S B, TEEMIRR[ O — xyz] FHIRAEDHIHN

| ~ 1 3 '
-:,-az—a[—j 7 O]

1

Ei:-a3=a[—% —f O}T.

3, =b[1 0 0], (D
B=s -1 B gy,

I 2 2

1

3,?53:1)[—% —f 0]".

ST EIMERLL ISR R [0 - vyz) T

(AT
r=[x y 2" (2)
LRI (3)
L =a +r -0, (3)

P, L= LL; L N8 | 530K 250G L
Jotfi § BRI BB L
M 3UPS-UP BY7 & Wi fi h
o= la+r=bl,

i a, +r—b, (4)
L, =——
Fooa =0
A (3) XF A EIR F:45
vLiItizwxai+v—LiwL[xii. (5)

MTF L (0, x L") = 0,330(5) Wikt L"
ey

v, = (a, X I;)Tw + LD, (6)
¥ XS R RE AT
v, =J E”E (7)
L; LE
gzl'r (a’l x Z1)IH
J, = 222T (a, X Zz)lﬂ (8)
§z31~ (‘13 X 23)TH

Horb g, e R RN WD Sl i i B HE AT LU R
W
2.3 3UPS-UP FHEA#LEE MRS SIE AL 5347

AR 3UPS-UP FIBRALAL SR T AR 1 DLk [
HT-6 SRR L ANSYS (EZ5 48 3 1 Ik 20 73 47 75
FNZHU B ET 6 B AR (WE 1) .

R 1 3UPS-UP HEHERABHRE
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Fig. 3 The displacement response curve of the moving platform
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Fig. 4 The displacement response curve of the moving platform
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Fig. 5 The displacement response curve of the moving platform
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Fig. 6 Improved Parallel robot physical model
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Fig. 7 Improved model of rear stepper motor
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Fig. 10 The Improved fuzzy rules and fuzzy inference surfaces
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Fig. 12 Classic PID servo performance
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Fig. 13 Fuzzy PID servo performance
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