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Course Design and Practice of Project—based NC Programming and Machining Technology

Wang Yong, Wang Huaiwen, Wang Dongai, Zhang Jing, Yu Wenqin

School of Mechanical Engineering, Tianjin University of Commerce, China Tianjin 300134

Abstract: Under the background of digital transformation promoting the reform of engineering education, there are some
problems in the traditional course of NC programming and machining technology, such as the disconnection between theory
and practice and the lack of innovative thinking training. Based on the concept of engineering education, this study constructs
an integrated project-based teaching mode of "3D modeling-NC simulation-digital twinning", which deeply integrates 3D
modeling, multi-axis machining simulation and digital twinning technology with complex curved parts as the carrier. A
progressive teaching system of "modeling design-virtual debugging-twin verification" is formed by developing training
projects including process parameter optimization and simulation module. The practice shows that this mode significantly
improves the students' ability of NC programming and process optimization, and realizes the real-time mapping and
optimization of virtual and real machining process through digital twinning technology. This study provides an innovative
teaching scheme for the curriculum reform of mechanical specialty and an effective path for cultivating engineering talents to
meet the needs of intelligent manufacturing.

Keywords: Project type; NC programming and machining technology; Reform in education
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