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Aiming at the teaching pain points in the practical training of automation control courses, such as high
equipment investment, great potential safety hazards in debugging, insufficient practical operation
opportunities for students, and incomplete coverage of typical working conditions and faults, this paper
introduces Siemens NX MCD (Mechatronic Concept Design) and digital twin technology into practical
training teaching, and constructs a virtual-real integrated, closed—loop controllable virtual simulation
practical training system. Relying on NX MCD, 3D visual modeling, PLC co-simulation and virtual
debugging are realized, and systematic research is carried out from three aspects: technical principle,
teaching design and teaching practice. The practical results show that this method can significantly
reduce the loss of practical training equipment, shorten the debugging cycle, and improve students'
engineering practice and fault diagnosis capabilities, which can provide a reference paradigm for the
practical training teaching reform of automation—related majors.
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