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Abstract

Metallographic structure recognition is a core component of materials engineering education. How-
ever, its abstract nature, inherent complexity, and the high similarity among various microstruc-
tures often lead to low student acceptance, a steep learning curve, and unsatisfactory practical out-
comes in traditional teaching settings. To address these pedagogical challenges, this study intro-
duces an intelligent recognition system for alloy metallographic structures into the classroom
teaching of Fundamentals of Materials Science. Through a series of instructional practices—includ-
ing the in-class construction of an “intelligent recognition model for steel microstructures”, student
participation in model training, and comparative competitions between the model and students—
this paper explores the effectiveness of intelligent teaching models in enhancing instructional effi-
ciency and quality. The results demonstrate that the adoption of Al techniques, particularly convo-
lutional neural networks, can effectively reduce the difficulty of learning metallographic structure
recognition, stimulate student interest, and significantly improve their understanding and applica-
tion skills. This study offers new insights and practical references for the reform of materials engi-
neering curricula.
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Figure 1. Practical workflow of intelligent metallographic microstruc-
ture recognition technology in materials engineering teaching
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Table 1. Comparison of questionnaire survey results between the experimental class and the control class
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