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Research on Simulation of Meso-Scale Machining Process of A17075

SONG Xu, XIE Lijing, PANG Siqin, WANG Xibin
(Beijing Institute of Technology, Beijing 100081, China)

[ABSTRACT] Based on the Mechanism-based Strain Gradient (MSG) plasticity theory, a modle for the meso-scale cut-
ting process is built and verified by the experiments. Using an Arbitrary Lagrangian-Eulerian (ALE) adaptive meshing tech-
nique. The results show that minimum chip thickness is proposed to be about 0.25 to 0.3 times as big as tool edge radius for

meso-scale cutting of aluminum alloy by PCD tools. The strain gradient are found to be the main cause of the size effect of

meso-scale machining and the specific cutting force significantly increases as the feed decreases.
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Fig.1 Constitutive equations based on the strain gradient
derivation
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Fig.2 Flow chart of the VUMAT program
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Fig.3 Geometric modeling and meshing of process of cutting
simulation process based on ALE
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Fig.4 Installation and the relative position of the workpiece and
machine tool
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Fig.5 Comparisons of milling forces between the
experimental and predicted results
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Fig.6 Unit cutting force at different feed per tooth
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Fig.7 Minimum chip thickness based on the simulation
results of chip formation
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Fig.8 Comparison of the stress distribution based on the
simulation results
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