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Finite Element Simulation of Strip Chip Cutting Based on ABAQUS
ZHANG Jiajia, WANG Dazhong

(School of Mechanical Engineering,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; The good surface quality can be obtained by the formation of the broken ribbon chip in the steady metal

cutting. In order to explore the formation mechanism of strip chip, a two-dimensional orthogonal cutting model was used

with Johnson-Cook material model and Arbitrary Lagrange Euler method ( ALE) as the chip separation. The cutting

force, stress and energy consumption of the chip forming process were obtained by finite element simulation, and the

related data were processed scientifically. Through the analysis of the effects of different tool chip friction coefficients on

the cutting process, cutting force variation trend prediction, the effect on stress field in different cutting stage and the

change of the total energy in cutting process, revealed the elasticity deformation law of the primary deformation zone.

This study lays a foundation for further research on the formation mechanism of the strip chip, and the research results

have certain guiding significance for the practice of metal cutting.
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Finite element model
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Figure 2 Effect of different friction coefficient on shape of chip
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Figure 3  Effect of different friction coefficient on temperature field
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Figure 4 Cutting force versus time curve



.44 - B THI# Light Industry Machinery

2017 FF551 11

2.3 YIHI& M BT R S35 E) R0

K S ~6 YTl i A i AR AR X B 1 g 30 A
TGRS 7 B (B A AR I D o TTARAL 255808 1 e 7]
IRMIOIA TAFI B 1) W S JRE I AN BT/ 5 e K5
ROV X IR T) HIRA T K HTRS , 25 ) B &
RMBIVIX S5, TIIAL 1S 397> HL /N 1 Bl 7T F
AREETRANY R BEEA TV o AR 12 SRR PR
Ja e MBS . OB MR AT A = A K
TABE , VI DX 8 T, 2k 31— E TR S , 4 AR
TR S BOLRE R Z 0 ) 2R R R DO b R
PEAEAE S R R HLEEAR AL o

. F3/Pa
1.706E+09
|

1.280E+09
8.540E+08

| 4.281E+08
-
W) 243E+06

(a) DIHIEIRBBE

(b) VIHI TR B

N 71S/GPa

00 1‘0 2.0 3‘0 4‘0 5‘0 6‘0 7‘0 8.0 9‘0
H5f 4] T/ms
BS A Raata R A £

Figure 5  Stress versus time curve
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Figure 6 Change of stress field in cutting area at each stage of cutting
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Figure 7 Total energy versus time curve
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