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Reform Practice of Postgraduate Laboratories for Materials Majors Based on Low-cost
Operation, High Open Sharing and Deep Virtual-real Integration
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Abstract: The construction of Emerging Engineering Education raises higher requirements for the practical capabilities and safety
literacy of postgraduates majoring in materials. Material laboratories in local universities generally face prominent challenges
including cumbersome hazardous chemical management, low utilization of large-scale instruments, severe potential safety hazards in
physical equipment training, as well as disconnection between online and offline teaching resources. In addition, funds for intelligent
laboratory upgrading are limited. Relying on the enterprise WeChat platform and a general equipment virtual simulation system on
campus, this paper constructs a three-in-one reform system. It establishes a zero-cost online approval process for hazardous chemicals,
forms a closed-loop hierarchical instrument reservation mechanism, builds a virtual-real linked training access scenario, and supports
the system with a postgraduate autonomous management mechanism. One year of pilot practice proves that the whole solution requires
no additional investment in software and hardware procurement. It realizes traceable full-process supervision of hazardous chemicals,
efficient sharing of large instruments, and pre-control of training safety, offering a replicable practical path for comprehensive
laboratory reform in peer local universities.
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