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Key Techniques for Local Dynamic Refinement of 2D Meshes and

Applications in Cutting Simulation
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(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics,

Nanjing, 210016, China)

Abstract: To solve the problem of computation termination, low computational precision and efficiency
caused by mesh distortion during simulation, this paper conducts the secondary development of the ABAQUS
software through python. A two-dimensional local mesh dynamic refinement algorithm is proposed. The
development of the whole algorithm program is completed by studying the algorithm of the mesh refinement
criterion and refinement method and the transfer process in the physics field. The algorithm is applied to two-
dimensional cutting simulation to realize dynamic refinement of local mesh. Compared with the model of
global encrypted mesh, the computational efficiency of local mesh dynamic refinement is improved by 210%
when the simulation accuracy error is within 5%. Finally, the accuracy of the two-dimensional cutting
simulation model established by the algorithm is verified by experiments. The simulation results are basically
consistent with the experimental results.
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Fig.1 Refinement and numbering rules for coarse meshes
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Fig.2 Transition and numbering rules for horizontal units
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Fig.3 Transition and numbering rules for portrait units
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Fig.4 Flow chart of local mesh dynamic refinement
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Fig.5 Geometric model of 2D cutting finite element
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Table 2 Physical properties and mechanical properties
for Ti6Al4V
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Table 3 Process parameters for cutting experiment
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(b) Cutting force variation curve in cutting test
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Fig.7 Cutting force variation curve in simulation and test
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Table 4 Cutting force and cutting temperature under

different encryption modes
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Table 5 Stress and strain in different encryption modes
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Table 6 Comparison of different encryption methods
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