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Design of Control System for Four-DOF (Degree of Freedom) Packaging Handling
Manipulator
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2.Inner Mongolia First Machinery Group Co., Ltd., Baotou 014030, China)

ABSTRACT: The work aims to improve the automation of packaging production line. Based on S7-200 PLC and vinylon
TK6050ip touch screen, an automatic pneumatic manipulator control system for packaging handling was designed. The
hardware structure of control system was designed, and the software programming was done based on the hardware
structure. Finally, tests and application researches were carried out. The experimental data showed that this control system
could ensure smoothness, accuracy and rapidity, and had such advantages as convenient operation, high efficiency and re-
liable running. The pneumatic manipulator based on PLC and touch screen control can improve the automation degree of
packaging production line, which can meet the requirements of packaging control and production.
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Fig.1 Structure of pneumatic manipulator
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Fig.2 The structure and principle of pneumatic manipulator
control system

ZHLW TG R, H R AL
TK6050ip fil#5i 57 . S7-200PLC . 15848 . HLmE IR DL K PR
P REE . et WU T2 shad B A il AL, RS
B 7 MEEER USR8 | 5Lk L S D R S A
B o B AL G SURT U RE IR LA SR slida kT A5 b8 AT
B RE. B RERLILE 3. R T 2
AME{E3E 0 Communication 0 F1 Communication 1, F
7 Communication 0 i3 PPI 145 51 & HL(PC)HHi%,
FTHEMFTHEFRE S FH; Communication 1 i id
RS485 H: M5 il eI . ] TK6050ip filtfs 5Ky
LB E O E | AT R iR

it AFEIhRE
DC 24+ DC24- DC24+ DC24+
PLC CPU 226 CN
— 1M 1L «
Ja B4 SB1 10.0 O—=——
155 1 e 41 SB2) 10.1 00.1 —-:%
A4 SB3 1102 | (02—
LA SBA 103 | Q03—
xﬂﬁ%%}v 104 2L o
x A I B4 10.5 PN
il 1 o7 (106 | %}{ﬁ@
NE (EATETMA 10.7 00.6-—-51
2 i ST R I Yy (007 =18
b3 ErmERITva 1.1 01L.0HH—-2
INTF el i1 1.2 3L H w0
T et A2 13 LI—
— 1104 QLA—=
— 2M QI.S—DM
— 1115 QLa——=14
—— 1.6 Q1.5 ——KL5 |
—{1.7 1.6——XKL6
——{ 1o o17r——
—— 21
—{12 @D
—1p3
— D4 I
— D5
1 Ips] N
—— 7 —
— = Ll —
=
B3 g

Fig.3 Wiring diagram
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Fig.4 Automatic program flow
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Fig.5 Man-machine interface
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Tab.1 The positioning accuracy of origin

¥ il fih2 fih3 fili4
1 0.12 0.2 0.12 0.20
2 0.15 0.15 0.21 0.19
3 -0.11 0.16 0.14 0.22
4 0.13 -0.13 0.17 0.19
5 -0.11 -0.16 0.10 0.15
6 -0.14 0.13 0.18 0.16
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Tab.2 The experimental data of repeated positioning ac-

curacy
F5 MEE/mm| FE MEH/mm| F5 MEEHmm
1 0.7 0.4 13 0.6
2 0.5 0.6 14 0.6
3 0.5 0.7 15 0.4
4 0.3 10 0.6 16 0.5
5 0.6 11 0.5 17 0.6
6 0.5 12 0.5 18 0.5
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