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Abstract

Aiming at the problems of welding robots with multifarious categories and low equipment man-
agement level in welding workshop, under the theoretical background of digital twinning pro-
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posed by Professor Grieves, the above problems are solved by constructing digital twinning sys-
tem to integrate and interact with the physical world and the information world. In this paper, the
frame construction of digital twin system is completed by implementing three key technologies:
information-based modeling of key elements of physical entity of welding robot, data acquisition
of production process of welding robot based on OPC UA, and interaction and real-time mapping
between physical entity of robot and twin model. Finally, the unit level digital twin system is rea-
lized based on the actual welding robot production process, and the feasibility and accuracy of the
method are verified. This lays a foundation for the construction of complex system-level digital
twin system in the welding workshop, and also provides a scheme for the welding workshop to
step forward in the direction of digitization, intelligentization and modernization.
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Figure 1. Welding robot digital twin system architecture
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Figure 2. Data communication network architecture
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Figure 3. Object-node data model building
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Figure 4. Partial data node address definition
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Figure 5. 40 ton welding robot station model
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Figure 6. Data visualization system
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