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Development and Collaborative Education of Excellent Teaching Cases for Professional Degree
Graduate Students under the Background of Industry Education Integration — Taking the
Diamond Series Case of ""Thermodynamics of Materials™ as an Example
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Abstract: The integration of industry and education is the core direction of professional degree graduate education reform, and
high-quality teaching cases are the key link between classroom teaching and industrial practice. This article is based on the
development practice of diamond series high-quality teaching cases for the course "Thermodynamics of Materials" for graduate
students majoring in Materials and Chemical Engineering at He'nan University of Technology. It systematically elaborates on the
development principles, content framework, collaborative education mechanism, and application effectiveness of the cases. The case
development adheres to the concept of "originating from the industry, surpassing the industry, and serving the industry”, and constructs
a collaborative development mechanism of "university teachers + enterprise engineers + education experts”, forming a case system
centered on high-quality gem grade diamond synthesis (equilibrium thermodynamics), PECVD diamond film growth (non-equilibrium
thermodynamics), and diamond/copper thermal conductive composite materials (interface thermodynamics), and supporting the
construction of a teaching resource library and diversified evaluation system. Practice has shown that high-quality teaching cases
integrating industry and education effectively enhance the engineering practice ability, innovative thinking, and professional ethics of
graduate students, promote school enterprise collaboration in education, and provide valuable experience for the construction of case
libraries for graduate students majoring in materials.
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