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Design of Small Cable-drive Parallel Robot System

XIN Yu-hong, WANG Cui-hong, YANG Qing-feng
(Jinling Institute of Technology, Nanjing 211169, China)

Abstract: Aiming at the problems of low position control accuracy and high control cost of ordi-
nary cable-drive parallel robot (CDPR), a CDPR with force-position hybrid control system is
designed based on the built-in sensor of the motor. The model of planar four-cable parallel ro-
bot is constructed, the kinematics inverse equation and static equilibrium equation are ob-
tained, and the force-position hybrid control system is designed. A precise rope retracting de-
vice is designed, with Arduino as the control board and bus servo as the driving device, to real-
ize the robot position and trajectory control. Simulation and prototype experiments show that
the system has high accuracy and feasibility, and it is of certain significance for realizing high-
precision positioning of CDPR.
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1.1

SM30

28.0 mmX 34,5 mmX48. 0 mm

32.0 mmX56.0 mm

106.5 mm

50. 0 mmX50. 0 mmX5.0 mm

2 500, 0 mm

1 500.0 mmX1 500.0 mmX151.5 mm
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1.3
SM30 3N+ m, , 0. 088,
, . . . . o 2
2
/ PWM
VDC/V  /mA /mA /mA (hit+s /kHz 8
6 30 100 1 500 34 800 16 RS485 4 72
12 40 150 1 800 1 000 000 16 RS485 4 72
16 50 200 2 000 1 000 000 16 RS485 4 72
1.4
Arduino Mega 2560 . R
2
2.1
3 , O—xyz yD—xyz A (=
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4.1
,  Simulink . a 100 mm,
b 100 mm, YA, bp, , 3 .
3
X/mm Y/mm X/mm Y/mm
YA, 590 —670 B, a/2 —b/2
YA, 670 850 bp, a/2 b/2
OA, —590 430 "B, —a/2 b/2
YA, —940 —580 LB, —a/2 —b/2
, :
j”XD:R e cos(s)+2’ 7
IOYD:R « sin(s) +5y/
. R:350,x/:—125,y/:—110,5 R
5 , 6 o
600 -
Z
3
Ak
) G
) F
400
5 6
) ) H
, , s . Simulink
, , s fu 2 N
’ b 4 o 4 ’
chal Xsct ’
o chW Xsct ’
107% cm .
4
s/(9)
AX/cm AY/cm AX/cm AY/cm
0 —1.943 0.027 —2.00E—02 —3.65E—05
72 —1.954 —0. 304 —1.97E—02 —3.48E—03
144 —1.878 —0. 740 —1.88E—02 —6.81E—03
216 —1.763 —0.986 —1.T4E—02 —9.92E—03
288 —1.531 —1.297 —1.54E—02 —1.27E—02
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4.2
H ’ ° AUtOCAD
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Arduino s o
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b b b
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mm
12]
1 6.52 0.12 0.07
2 1.83 0.21 0.11
3 2.21 0.23 0.12
A b
: 1) )
’ ;3)

Arduino N s
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