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Fig. 1 Service robot for centrifugal casting pipe
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Fig. 2 Process flow of the service robot
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Fig. 3 Schematic diagram of the control system
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Fig. 4 Subprogram for pipe drawing

S TR
Fig. 5 Subprogram for cleaning
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Fig. 6 Subprogram for takeover
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Fig. 8 Composition of virtual debugging system
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Fig. 7 Flowchart of main program
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Fig. 9 Rigid body attributes
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Fig. 10 Kinematic pairs and constraints
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Fig. 11 Sensors and actuators
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Research on Virtual Debugging of Service Robot of Centrifugal Pipe
Casting Machine Based on Digital Twin

LI Zhen-jie, ZHANG Yan, SONG Yan
(1. School of Mechanical Engineering, Henan University of Engineering, Zhengzhou 451191, Henan, China; 2. School of
Intelligent Engineering, Zhengzhou College of Finance and Economics, Zhengzhou 451191, Henan, China)

Abstract:

Electromechanical virtual debugging can avoid the interference of mechanical movement and shorten the
debugging time of the system. Based on the service robot integrated system of centrifugal pipe casting
machine, the research of electromechanical joint virtual debugging was carried out in this paper. The
geometric model and digital twin model of the robot integrated system were established. The control system
and control program of the integrated system were developed. With the aid of MCD platform, a two-way
communication model between digital twin model and PLC program was built with PLCSIM advance as
a virtual PLC. The motion of the digital twin model was driven by the PLC program, and the digital twin
model also fed back the motion state to the PLC program. The virtual debugging and rectification of the robot
integrated system were carried out until it ran correctly, and then the physical debugging was carried out. The
results showed that the logic of physical operation was basically the same as that of digital twin model, and
the time of physical joint debugging was about one third of that of traditional debugging. This paper can be
used for reference to the traditional debugging methods of the foundry automation systems.

Key words:
centrifugal cast pipe; service robot; digital twins; virtual debugging
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