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Abstract

The finite element simulation is one of the important methods for the study of serrated chip in
high speed cutting. It is significant for revealing the mechanism of high speed machining and op-
timizing the cutting parameters. In this paper, based on the general finite element software
ABAQUS and the finite element model of serrated chip of 45 steel in high speed cutting, the critical
technologies, such as the geometry model, material model, friction model and mass scaling are
investigated. The results show that: In the process of building the finite element geometry model
of serrated chip, using the work-piece geometry model with 45° angle can better overcome the in-
fluence of grid distortion and obtain a better simulation result. The parameters of material model
have great influence on the simulation results. The simulation results using different constitutive
relationship obtained from different experiment method and conditions have great difference.
The friction coefficient also has great influence on the simulation results. For the 45 steel, when
the friction coefficient is taken as 0.3, the simulation result is better. The mass scaling is valid for
the finite element simulation of serrated chip. An appropriate mass scaling coefficient can be
guaranteed to save the time cost in the condition of obtaining the accuracy simulation results.
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Figure 1. Sketch of orthogonal cutting
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Figure 2. Geometric model
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Table 1. Johnson-Cook model parameters of 45 steel
%2 1. 45 $MAY Johnson-Cook 1B &3

upes A(Mpa) B(Mpa) n c m
45 507 320 0.28 0.064 1.06

Figure 3. Results of loads and boundary conditions
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Figure 4. Simulation results of effective stress under different angle of workpiece
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Figure 5. Simulation results of cutting temperature under different angle of workpiece
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Figure 6. Simulation results of cutting force under different angle of workpiece
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Table 2. Second group Johnson-Cook constitutive parameters of 45 steel
3= 2. 45 MR E — 48 Johnson-Cook #1531

A (MPa) B (MPa) n c m

496 434 0.307 0.0084 0.804

Table 3. Effective stress and cutting forces when using different constitutive pa-

rameter
% 3. RATRAMESHEHFYN NFTIEIN
ENaE S S48 F1/Mpa LIEI /1IN
1 1258 906
2 1267 679

Table 4. Cutting force and cutting temperature when using different friction

coefficient
= 4. TEIEBABIE N SYIHIRERMER
PR Z KL YI#I 73N MR/ C
0.15 771 537
0.3 945 683
0.45 1208 892

Table 5. Simulation results under different mass scaling coefficient
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¥ 751 88
4 739 32
100 722 12
1000 715 4
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