%40 % %44 A0 X F F R (8 K H P RKR) Vol.40,No. 4
2019 % 4 A Journal of Northeastern University ( Natural Science) Apr. 2019

doi: 10. 12068/j. issn. 1005 —3026.2019. 04. 007

& J& t A T it R T2 B 1 4 HL A Al 3 ol

FEM K H, R F, i
(FPRA: MRRL2E 5 TR, FHEE 400044 )

1 B GF XA O M S T X R AR [ A 1 e 40 0 s EL JIG 3 S Bt S 4 ) R, 1k s
FORTRAN 55 ,i#17 ABAQUS A FRITH A B T2 1 4 1 % T A Ak 24 5] A DC56D + Z S04 iy
VUMAT #HBFFRERE s o, 43 5% T B 47808 5 ABAQUS A Von Mises 455 #4724 [f] 437 A6 F117 1k )
BRI 5 e , 205 Wt I 2 56 S5 BROCAS LA AT | LA S0 285 S b ofe , AR AT PR OCASS DL 25 51 3 1) -9k 4
TR U R S AR A s SO AR 1. B SR 5 R BB . W R B O AR AR A I N AR R/ N A
[, 37—, NI ERA T 2R 5 (0 %800 5 390tk I 4Dt e v e K S R 1 0 B A 7 7 2 o
B 5 aE 50 BUME 1= 17 0T LIRS 1000 8 kB ok A B b 75 T S A A R S

¥k @ R WY A BRICOT T AT S0 I A M i L

RESES. TG 386 SERARARRD . A MEHE: 1005 -3026(2019)04 — 0488 — 07

Numerical Simulation and Fracture Prediction of Incremental
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Abstract: In order to solve the problems in the fracture prediction of incremental sheet forming of
metals,in which the prediction strongly depends on the strain path and a real-time prediction
cannot be achieved, a numerical model has been built. To perform that, the Yu Zhongqi ductile
fracture criterion was firstly added into ABAQUS software through the interface subroutine of the
VUMAT for DC56D +Z steel. Then, the uniaxial tensile and incremental forming processes were
simulated by the new user-defined model and ABAQUS built-in Von Mises model, respectively.
Finally , according to the results of finite element simulation, the critical fracture integral value I of
the incremental forming model under the Yu Zhongqi ductile fracture criterion can be reduced
reversely based on the actual experimental results. The results show that the calculated stress and
strain from the two models have the same order of magnitude and similar distribution, which prove
the validity of the subroutine. The maximum fracture integral value / in the simulated sheet
forming process appears on the side wall of the workpiece, which is consistent with the
experimental ones. The critical fracture integral value / =17 can be used as an effective way to
predict the fracture in the incremental sheet metal forming process.

Key words: incremental forming; finite element analysis; Yu Zhongqi ductile fracture criterion;
critical fracture integral value; fracture prediction
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Fig. 1 Test sample size for a uniaxial tensile test
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Table 1 Mechanical parameters of DC56D + Z steel
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Fig. 3 Simulated stress contour of the sample in uniaxial tensile test
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Fig. 4 Simulated strain contour of the sample in uniaxial tensile test
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metal forming simulation
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sheet metal forming simulation
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