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Abstract :

In view of the core problems faced by the "Electrical Control and PLC" course in higher vocational
colleges, such as limitations of hardware equipment in teaching, disconnection between teaching
scenarios and industrial reality, and insufficient cultivation of students' system integration ability,
this study proposes and practices a "virtual-real integration" teaching mode that deeply integrates
virtual simulation and physical operation. This mode takes the Siemens S7-1200 programmable
logic controller (PLC) as the control core, and the Mechatronics Concept Design (MCD) module of
the NX 2212 software as a high—fidelity virtual simulation platform, constructing a complete digital
teaching loop from mechanical system modeling, control logic verification to mechatronic collaborative
debugging. Taking the "intelligent feeding unit" as a typical teaching case, it elaborates in detail how
to use NX MCD to create a three—dimensional model with physical properties, and conduct real-time
data interaction with the S7—1200 PLC program in TIA Portal through the OPC UA protocol to achieve
"digital twin"—style virtual debugging. Teaching practice shows that this mode can effectively break
through the dependence of traditional training on expensive physical equipment, transform abstract
control logic into intuitive mechanical movements, significantly improve students' three—dimensional
space understanding ability, multi-software collaborative engineering practice ability and system
debugging thinking, providing an effective path for cultivating high—quality technical and skilled talents
to meet the needs of intelligent manufacturing.
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