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Arc-shaped stereoscopic warehouse control system design based on
S7-1200 PLC and V90 servo

Kong Shumei, Chen Rui

(' Guangdong Songshan Polytechnic College, Shaoguan 512000, Guangdong, China )

Abstract: This paper designs a 2-layerx3-column arc-shaped small stereoscopic warehouse control system with a touch screen as the upper
computer for human-computer interaction and S7-1200 PLC as the core control unit. This system integrates V90 servo and stepper drive
systems to achieve high-precision left and right rotation and up and down movement of dual-axis modules, solving a series of problems
existing in current stereoscopic warehouse systems based on palletizers or industrial robots, such as large volume, complex control systems,
and poor operational efficiency. The composition of the system, functional analysis, hardware design and software design are elaborated in
detail. In terms of hardware design, the SINAMICS V90 PN servo driver is selected and connected to the S7-1200 PLC via PROFINET to
achieve diverse motion control functions. In terms of software design, the program design method is innovated. The same motion control
instructions are applied to the servo axis and the stepper axis. A universal motion control block for the axes is written using the function
block FB, which significantly improves the operational efficiency and implementation process. This system has been put into operation after
being debugged and verified through the desktop flexible three-dimensional storage experimental device . It features high space utilization,
reliability and efficiency, providing a reference for the automatic control of small-sized and high-precision three-dimensional warehouses.
Keywords: S7-1200 PLC; V90 servo; stepper drive; arc-shaped; automatic warehouse; control system
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Fig. 1  Composition diagram of the stereoscopic warehouse
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Fig. 2 Programming ofthe absolute positioning axis
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Fig. 3 Flowchart of automatic control
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Fig.4  Automatic interface

cih
xepi O B O 4w O
PESEDA-Y 1000. 0 |EPMS3:IRS 100.0° /s
IR 1 10 || 00. 0° /s |
CIRSy i 000 0° [EIFSFENA 00. 0 /s |
ot sons 1 [

B 5 CHFshEm

Fig.5 Manual view of the C-axis

A oo Eo

enhad B




H2h b 3 R 5 5 H

62 Techniques of Automation and Applications

2026 4F 455 T

@
ES
——
pull
i

O®
®E
OIC)

+000 Omm

+000 0°

22| +000. 0

23| +000. 0

Z4| +000. 0

Al
000"

6 SRESEE
Fig. 6 Cell information screen
4 RHNA

F G0 A 1w A PE ST AR O i S B0 e AT SR 56
UE, LR s nlEl 7 i, SEIRES R ER, KRG istr vl §E
FoE MLy, TR R BUAT & iy,

+000. 0

5

+000. 0

.HIIDD

!

ST1-##E T =85T

7 KYEHRE

Fig.7 Experimental scene diagram
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