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Design of Mechanical Hand Automatic Holding Control System of
Air-Conditioning Based on PLC

CAI Hanming, DONG Xinhua

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

Abstract ; The factory production line adopts the manual handling of air conditioning, which exists security risks, the low
efficiency of air conditioning, easily damaged and other shortcomings, a PLC based mechanical hold hand automatic
handling control system of air conditioning was proposed. The design of the mechanical arms designed scheme of
mechanical structure, using the MITSUBISHI Q series PLC as control core, overall design of the control module of the
system, including the pneumatic control circuit module and control module, pneumatic control module with hand
clamping and releasing function, the circuit controlled module to realize the function of signal receiving and processing.
To realize the function of moving and hold hand skateboard servo motor was used; stepper motor to achieve the function
of moving around with mechanical hands; according to the control theory of motion sequence, the control program was
designed by GX Works2 software manual, mechanical hand hold back to the origin, automatic, self detection and alarm
control function. The application results show that the system is not only stable, reliable, convenient and quick, but also
can effectively improve the scheduling management capability of the plant air conditioner. The system can improve the
safety of air handling by manual transportation, and improve the transportation efficiency of air conditioning.
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Figure 1  Schematic diagram of controlling

overall mechanical structure
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Figure 2 Holding pneumatic system

principle diagram
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Table 1 Main hardware selection of control system
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Figure 3 Hardware diagram of mechanical

hand holding control system
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Figure 4 Connection diagram of Z axis

servo motor and servo driver
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Figure 5 Wiring diagram of X axis

stepping motor and stepping driver
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Figure 6 Schematic diagram of
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general circuit connection
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Figure 7 PLC external wiring diagram

M Z A2 BT PO BL R 5 A I 25 B A A )
TR, RGN G AR R (RGA 2 DA R Z )5
S X WS Z Bl R R RS A i BT AT R R Z R
50 mm X §iJ i 0 T 07 (R B AR T ARHE SR I 22 1 5
BRI ATREIT R 20 mm Ab) 5 M URAR T 45 E (E I, RS
15 AR A Eadm LS 28 U TR AN T A, HE U
TR AL B LR AR SRR A5 A, R Gtk
H AT RIS
4 L5iE

SCHP AR GER M A A ML PAT B ) S RE I ELA A Fe
AL, B e 1 AR RS BERIAR 1 , A R i
P TN THGs 2 FBCRAR . LRl RE R, 25
PRI, RETRERE I A =l 2o ARFEH T
2 [ SRz 2598, Al (e R Al RO 2 L

iz

LYY, LA A5 P Ras 7 5K

EEFFR. AIEHIFR
RGHa

WA AR S

ZHI TR e
U6 T BRI A g

AT, i A I i

ZH R AL
Xh e e E
ZHI T B AR LA

ZHIAL RS SE AR
XHRL RS S8 AR RS

A T BRI

AL i R
ZH R AL
ZHIAL R S8 AR 5

XAEBIREAE

XA A 5 AR 5

K8 Mukie T 8 BTk
Figure 8 Automatic sequence diagram of

mechanical hand holding
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