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Study on the Micro-mechanical Strengthening Mechanism of
2024 Aluminum Alloy during Cutting Process
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Abstract: The changes of the surface of 2024 aluminum alloy in mechanical properties of materials during the
cutting process were studied and its simulation method was proposed. The finite element simulation of typical
parameters cutting process was done, and the stress distribution and temperature distribution were obtained. Based on its
results, the microstructure calculation was done, and the grain orientation, dislocation density and grain boundaries
distribution in the cutting away region from the cutting region and the cutting region were obtained. Moreover, based on
the micro-plastic mechanics, the micro-mechanical property changes of the surface of the part during cutting process
were studied. The method and basis are supported for the material properties analysis of the surface of the part during

cutting process.
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