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Abstract

This study employs a self-developed dynamic octree mesh subdivision algorithm to simulate material
removal in arbitrary directions. Addressing challenges in mechanical engineering training at univer-
sities—including high equipment operation risks, insufficient resources, and limited teaching effec-
tiveness—we selected the widely used CA6140 horizontal lathe as the research subject. Building upon
this algorithm, we developed a high-fidelity virtual machining and assembly simulation training system
on the Unity3D platform. This system encompasses lathe machining simulation, motion logic and as-
sembly simulation, and Ul interface interaction. Test results demonstrate the system’s ability to
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accurately replicate turning processes, support scene navigation and disassembly/assembly training,
thereby significantly enhancing training safety and immersion. This research provides universities
with a low-cost, repeatable virtual training solution, holding significant practical value for cultivating
high-caliber talent in intelligent manufacturing.
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Figure 1. Overall design of the simulation system
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Figure 2. Principles of oriented mesh subdivision for cylindrical bar stock
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Figure 3. Simulation of oriented grid subdivision for external cylindrical turning
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Figure 4. Oriented mesh subdivision for cubic workpieces
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Figure 5. Material removal simulation algorithm flowchart
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Figure 6. Algorithm processing example
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Figure 8. Disassembly and assembly
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Figure 9. Scene management class diagram

9. HRETEKE

R E =

(a) EHhHE R T AR (b) TR TIHIR

EHETH

(c) HeR TAFHR (d) HLBhELE TR IR

Figure 10. UI panel
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