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Research on Constant Force Control System of Robot Bonnet Polishing
Based on Fuzzy Impedance Control

LI Lucheng WANG Zhenzhong®™ HUANG Xuepeng
School of Aerospace Engineering, Xiamen University, Xiamen, Fujian, 361000

Abstract: In order to keep the contact force constant during the bonnet polishing processes, a fuzz-
y impedance control robot bonnet polishing constant force control system was designed which might
adjust the damping coefficient in real time, and the simulations of the robot bonnet polishing constant
force control system were carried out. The simulation results show that the system has good contact
force convergence. The polishing experiments of planar and curved optical components and the con-
trast polishing experiments of force/position actuators were carried out. The experimental results
show that the system may realize the constant control of the contact forces during the bonnet polis-
hing, and the force fluctuation ranges may be controlled within 3 N. The control system may effec-
tively control the fluctuation ranges of the contact forces in the field of robot bonnet polishing., and
ensure the consistency of surface precision for the machined workpieces.
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Fig.1

Technical roadmap of robot bonnet polishing constant force control system
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Fig.2 Robot bonnet polishing constant force control

system diagram
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Fig.3 Robots-environmental models
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Fig.4 Robot bonnet polishing constant force control

block diagram
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Fig.5 Contact force simulation curve
3 2o S 8 I o) B o R B m = 3,
SRIE R k=100, Hy TBOM 4R i a0 BHLJE R
OB AL 1 S R —30~30, R AT 4% R Ab =
30 BAZRILIE R B b Sk #E 6 O 30.60.90 SEAT
e 3 005 FC O 36 E R 18 1E BHLJE AR B A 2 ik
AR B 51 AAEE FLJE R B0 =60 BEAT T E . 4N
K5 s . TERTER B (29 0~1 s P9, i Fitsr

R IE5% gt ) 2 0 2 ) R A ) 0 4 R B 40 B
WGBTS TEAN TSI A B (55 1 s PR o 4%
fih 77 /1 T 32 B A0 7 9 5 W I IR 2 A TS
U A B P ) 2R T R A T BELJE 2 80, DA P s
PRS2 28 VR ) B 7 R B I8 1 BELJE 2 K, 42 fih
JIAEF I 2 i B AR s E AR A B B (2 2 s
Ja ) R fih 1 BB SRR A B T Ak R A
il AR N IR E) T Eh AR A . B S TR
A AHBCT AR B0 S BHLJE R 6 =60.00=30
p ] LS B Al ) 2 i T W BRI B0 L AN 2 i B
A s 7 R A 1 A OO, e e SR T R R S
A g (e A BHLJE 28 B0k S B fid g i) PR LB

3 SLEG e ar

3.1 FEXEFTEHMEIR

A SCAH G 2 o R B JGS2 HOAS
100 mm X100 mm [ 18 S 2% 0 £ 70 50l I J&
S ' S 0 R T % S5, O R AR R R
ST H LI MAZREL TR 4 AARE
WA E AT — A S, 4 Ao
WA BN 6 B 6 AT JCAE T R B9 4
I 7 A5 A B 2 B TR B RN O B AR R R
WL E S Hn 3 2 FroR 7 G F 0 R 8 s M
7 B Fn R TG % ) Bcis an 1 7 RN 8 i
FE SO IS A O B R BCE an il 9 BOR L SE R
Goitah gk 3 P,

1

EAUE

Bo #HF|AESIAEE
Fig.6 Robot spot polishing picture

Tab.2 Polishing experimental parameters
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Fig.7 Planar optical element fixed point polishing

force data
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Fig.8 Planar optical element surface polishing

force data
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Tab.3 Statistical results of polishing experiments of planar

optical element
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Tab.4 Statistical results of polishing experiments of

curved lidar optical element
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Tab.5 Comparison of statistical results of

polishing experiments
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Tab.6 Comparison of two constant force control devices
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