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Design of Servo Control System of Loading and Unloading
Punch Manipulator Based on PLC

WANG Xi, WANG Shoucheng, DUAN Junyong, HAN Shaolin

(College of Electromechanical Engineering,Qingdao University of Science and Technology, Qingdao, Shandong 266061 , China)

Abstract ; The punch with manual loading and unloading has many problems such as low efficiency and hidden trouble of
safety. In order to solve these problems a kind of servo control system of loading and unloading manipulator of punch
based on PLC was introduced. The system was controlled by Mitsubishi Q series PLC. The overall scheme of control
system was designed. The workpiece was grasped by vacuum sucker, and the pneumatic system was designed. The
models were selected for each hardware of the servo control system. The control of servo drive units used SSCNET
communication bus instead of pulse. The electrical connection scheme of the servo system was determined. The
connection between the positioning module and the limit switch was completed. The configuration of the input and output
ports of the control system was distributed, and the automatic program of the manipulator by GX Works2 software was
designed. The system used closed-loop servo control system. It has accuracy position and fast and stable operation. It
can significantly increase work efficiency and improve the working environment.

Keywords : manipulator; servo control system ; PLC ( programmable logic controller) ; SSCNET communication bus; GX
Works2 software
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Figure 1  Diagram of control scheme
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Figure 2 Schematic diagram of suction

vacuum system
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Table 1  Hardware selection of control system
MY R = Bt/ 1
£ Q35 1
CPU Q03UDE, 1
i A QX41 1
iy H BB QY41P 1
R VR AR AR Q61P-A2 1
fil 55 Dop-Bo5s111 1
FE R QD75MH4 1
17 AR B Bl MR-J3B 4
] iz B B HG-KR 4
i a A6CONI 4

BB TLA PLC A i 2%, BB TEE SR
BE R AL F A B A7 45 ol R P R R A o 4. TR TR AR
WP A LS AT il 57, I he Sl Bk R 5
PR , 1 B AR 2 40% , JF 8 i RS232/RS485 i
fe i 115 PLC A%

37 A A 1 2R 8 S LB T2 1) S R 40,
TSz BLALAR T BORE 0 E AL, T B OAE L B B
QD75MH4 ( PU%li SSCNET 13 i ek 452 ) , AT LASIE I =
ZEVEil R CPU 15 A IR 3K 5l 2% 1 s o AR AT A5 o 58
{37 4 e 67 T B B HLBR T 19 58 137 B8, I 45 4 1
smmmHLmﬁ%kﬁ%ﬂm%m%1w%mﬁ§
SR PR R s e L S b )
Lim%MHa%%%@%%$ﬁﬁ%Aﬁ%%ﬁ
{1 Bk b b F AT i AR 1T, T —— LR, B
BT
3.2 fARRZRSIZIT

HUBT-A 4 A%l 454l _E T P A £ 00K 30 %
LA, TR P A R 4 ] IR K 3 B 3 2%y



.52 . B THI# Light Industry Machinery

750 W, FREh4E D)3k 400 W i 11 4% ) % Sk 200
W e i P ATLA] A4 ol A 2 A 7 4 A = L ok
Vi P A S BT 4 A SR ) S SR Ao s o
B, fRIARIK S48 TAERL R AC220 V, & 3 fiRH
I e 2 £ A 0K 2 25 e 2 i %1, L1, 12, L3 4 = (]
HUE, U, V, W S - HL 1, CNP2 Jhy 4 i 25 4% 11, CN3
R 1, ok DICOM Sy A F- /2 351, DOCOM
ks it A LR

2017 56 HA
2 PR
2l F A Y M
SUE Mk 3 3 fF BE WE W2 AR URHL AR
=07 B oM S ORB RBL P AR e
Lxw KX FEs F5 F5 G5 K9

sababaisAKAAd L

IO 1 B B BB HV
X2 721)(2 23X24x > §X26y > 1X28x H X2 2E%@ﬁ

TB1] TB3 | TB5 | TB7 | TB9 | TBI1 | TBI3 | TBI5 [TB17] |
TB2 | TB4 | TB6 | TB8 | TB10 | TB12 | TB14 [TB16|TBIS]
1O%I ABERQX41-1

B4 BT A A

Figure 4 Wiring diagram of input module terminal
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Figure 3 Wiring diagram of waist

rotation servo driver

SEN L QD75MH4 38 i SSCNET IIT ) £F % %
MR-J3B 3R 8h#5 ) B 1™ . FIA GX Works2 i ff
PEATS UL E 30 5 2 8 E (B AR AR 9K 2
v, ) 1 3% B i 300 Ao Al H M A R I 15 4 R A
P ot e SR B 2 L S 3 R, U
AR DB T 2K T, i LB Al 4 T

4591 &

[>I=1
=

7

N

1 12
Y4 ;;48 AY4A AY4C| AY4E
Y41 AY43| AN4S| Ay47 AY49 AY4B| AY4D AY4F

Bl | TB3 | TB5S | TB7 | TB9 |TB11 | TB13 [TB15 [TB17 | |
TB2 | TB4 | TB6 | TB8 |TB10 | TB12 |[TB14 |TB16 |TBIS]

10% B QY 41P-1 ‘

e

—

HS AT AR

Figure 5 Wiring diagram of output module terminal
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Table 2 Input/output point of positioning module
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Figure 6  Automatic operation procedure of manipulator
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