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Abstract : Aiming at the problems of outdated teaching content and disconnection between theory and practice in
the traditional Mechanical Manufacturing Technology course, this study proposes a curriculum reform
model featuring in—depth integration of science and education. With the "three—stage progression”
(knowledge acquisition — project practice — project research) as the main line, the study reconstructs
a three—level knowledge system of "basic processes — cutting—edge technologies — scientific research
topics". It decomposes teachers' vertical research projects into modular teaching tasks and integrates
cutting—edge technologies such as digital twins and intelligent parameter optimization. By adopting a
three—dimensional strategy of project—driven learning, case immersion, and virtual-real integration,
a virtual simulation platform is built based on tools like ANSYS and VERICUT, realizing closed—-loop
training of "theoretical modeling — functional analysis — experimental verification". Practice shows that
the award rate of participating students in discipline competitions has increased by 35.6%, with 8 utility
model patents and 3 El papers obtained. Enterprise surveys indicate that the post—adaptation period
of graduates has been shortened by 60%.

Keywords : science-education collaboration; mechanical manufacturing technology; curriculum
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