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摘要摘要摘要摘要 基于切削加工的热-弹塑性有限元方程并在一定假设的条件下,建立了金属正交切削加工的热力耦合有限元模型。分析、研究了切屑分离标

准、刀屑界面的摩擦模型以及热控制方程等切削加工模拟所涉及的关键技术,并提出了几何-应力切屑分离标准。最后,采用ABAQUS软件对材料

40CrNiMoA进行了切削加工模拟,并分析、讨论了模拟结果。通过与试验数据比较,证明了所建立的有限元模型的正确性。
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Abstract： Based on thermo-elastic-plastic finite element equation for simulating the metal orthogonal cutting process, 

a coupled thermo-mechanical model with regard to plain strain orthogonal metal cutting is constructed under some 

assumptions. In addition, several special finite element techniques, such as the chip separation criteria and friction 

model, have been implemented to improve the accuracy and efficiency of the finite element simulation. A chip separation 

criterion based on stress failure is adopted to realize the separation of twin nodes. In the end, the machining process 

of material AISI4340 is simulated, and some results of simulation are analyzed and discussed. This coupled thermo-

mechanical model is proved to be right by comparing the simulated results with the experimental data. 
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