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Abstract

In response to the severe talent shortage in the field of high-end CNC machine tools, projected to
reach 4.5 million by 2025 under the context of intelligent manufacturing, this study explores an
innovative pathway for empowering core engineering courses in intelligent manufacturing through
virtual reality technology under the new engineering paradigm. Taking the CNC machine tool tech-
nology course as an example, it addresses issues such as insufficient equipment, a disconnect be-
tween theory and practice, and a lack of integrated solution application in traditional teaching. Based
on the “three-oriented” concept (problem-oriented, goal-oriented, and result-oriented), a comprehen-
sive reform framework is constructed, encompassing reforms in talent cultivation models, curricu-
lum system content, and professional teaching team development. By reimagining teaching content
through virtual reality technology and utilizing virtual simulation software such as Swansoft and
UG, a “virtual-real integration” teaching model is established to strengthen industry-education col-
laboration and the convergence of science and education. This forms a new era CNC machine tool
technology curriculum system, fundamentally tasked with fostering virtue through education and
aiming to cultivate high-level applied talents.
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Figure 1. CNC machining case of blades in an aero-engine
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Figure 2. Schematic diagram of the course reform framework
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Figure 3. Exploring the specific path of curriculum reform
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Figure 4. Theoretical system of new curriculum
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Figure 5. Example of new teaching methods
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