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The Numerical Simulation and Failure Prediction for Thick Sheet
Metal Fine-Blanking Based on Oyane Damage and Fracture Model

XIE Xiao-long', ZHAO Zhen', YU Song', CHEN Jun', GU Sheng-guang®, LI Ming-hui'
(1. Dept. of Plasticity Forming Eng. , Shanghai Jiaotong Univ. , Shanghai 200030, China;
2. Suzhou Dongfeng FineBlanking Eng. Co. Ltd. , Suzhou 215004)

Abstract: By using DEFORM-2D software, an axisymmetric FE model was created, and the Oyane ductile
fracture model, which takes into account the influence of hydrostatic stress and stress-strain history on
material damage, was used to predict the fracture of sheet metal. Local adaptive remeshing and element-
deletion technologies were used to model the initiation and propagation of crack. Through using elasto-
plastic large deformation FE simulation, the distributions and developing trends of 6., 7, € and damage
were predicted. The influencing laws of the process parameters on failure were analyzed by the FE simula-
tion results which are in agreement with the experimental results.

Key words: fing-blanking; damage; ductile fracture; elasto-plastic finite element method (FEM); adaptivé )

remeshing

Wb RSP EEM ERBRERN MR AEMEZ . EXHATHER LZNE SRR R
MERMERELE . CRNFEREAHENE  SRNTBELAT =m0 ENRE, HRERERN
BFERZ— AIE bR RRAMERRETE O BRI R T R 25 T

1 5% B 3 : 2005-06-22
E&WE :BR 8RB ¥E L KB E (50505027)
EEBAHBREATT),BLOUAES A BEE, TEATRSRBREE IR,
B OBMEA),B B, 85 (Tel. ).021-62813430-8116 ; E-mail : zzhao@sjtu. edu. cn.



928 E B X &

®40%

PEARTE | S B MR T Ak B R R T R RO A
FRRMFRRS, nop B EpR R R AR KR
MEMRCT ER MR RN ET LSR5 E
WAL R BRI KRR BREG. RER B R
S RER B BUR B TAERR A R 5T & T BLF R P 8t
B o B B0 I3 T 26 7%= J 353 B S S LR A B 38

BE & MB M U5 EBOR B R 2 M B AL
REGRR VF 2% ETFIR T XK o 88 4 K2 TE A1)
PEBTRETE T, SCRRL 1A 2R A RSB 17 BRUOT 2 XA
WYY HEAT TREIL, 40 AT FL I ) L AR S A R R
B A AT T WL SCERC2 ] oh 3RS shath AT T B4
FPEI AT I X Bl XS R o U S AT T
CHERE AL SCRRE3 o R IR B A IROTE BT 5T
THWHFER ST Z ARG T AR R B 5 E
AR ARG M B S A T IS R ST 4]
IR T EHBE W H R IER S A RO F A
FEBR TR A MR B 2 AR F A T #OKE A
PR BRI A5 | 48 4 B I | O R 4R AP XHE o
FRE R, LA SCHR S+ 6 17 2 30 X 4 b 9 90 1k
FHEAT T RCEBL B T RBU AR R AL
| F§ DEFORM-2D # BRICELLEK 1 . R F R B P A%
1 32 O 88 7T A B B R R AR B 7R A YT R X
SS400 Rk B HE v T2 A7 R8T 8 S8 v A FROT 40
BT AL T R4, SO T RE BRBG (AT TR B

1 ARTEBEL

1.1 fFBrhEEiEE

EHHAE A TR RERRBEERITTH
AR, e RS A B KRB PR
KA B A RLAE L AL PR B L M R4 K vhad
BHRHEE AR, A ERREE T BE
5y 7t AR B IR AR SR R O R IO A R S o
B ER A, ELENTRIEHEE O op
5 7 B R 30 19 A o L /N R T KR TR X B A AR
BTG o bR DR B BT 7 A ) s 2 i 7 10 BT A Y
TEWIEs! ARG E 8 sk, RS
HERE.

B 1R 7 iy AR L Y Al R PR AL BB Dy
SV, R R 5 mm, (R TR 0GB R AR R TR
2% R R A L 72 s A0 L T R AR A RS AR I
WIS, T A IR E AR EE bR E R X
W T HEHT M. R CKE R 0.01 mm, K
X 3 A BB K B P A SR T B R R TR RO Y
ORI BRE R 4 500 A BRI AW BT B %k

2 1 BB AR FE BB R 2 T 88 1 S T 7 5 2R )
BEHE AR, A B84t B 40 ) 4 BT 24 B B (A
WERAMEERT M T Z S8 T - 88 5 oh & 8 B
0.01~0.10 mm, " H 2 90 mm, 7, M FE MH
RAB% 0.05 F10.01~0. 18 mm, % B & F0. 4
mm, FE# 5 0~250 kN, K i fj 45~125 kN, /444
HE 10 mm/s, BB ER 0. 1.

Pk R LR
-

B BRTHEMSMEEES D
Fig.1 The FE model and mesh density windows
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penetration of vee-ring

B 3 BRI EA 15 % 45 B EER 5
Medfm NeMATMERKRE  MEETHAZRY
B, BT KR e B A 10 | [HIAR (8] B B R Ff
MR TE BT R FR A BT W0 e, A A WX
BHSHRRHERE N — i, BHBB AR
FEHNWE Ao M3 HRE  HELTERERE
KRR EME .5 M#) 88 IR BT /Y 295. 5
MPa ¥/ 3] 600 MPa, B 5 /1 5 F ISR 8.
mFM R Z B HEER MM R RS EEYE, TH
5 F B AR YD AW K A R B B TR R
A BEAL TR T IR AR B AR SR TE I

& A

Stress-Effective
596

F4pAn

Birain-Effective

i 0.236
0.000
(a) IEA 5% OB E R

& A T 4445

Sf'f\\‘—'g[‘)‘mi\'f Strain-Effective

2960

i 0592
0.000

(b) FEA45 % BURHE B
B3 FAEMEEARTHME 2T
Fig. 3 Distributions of 5 and & under different

punch penetrations

i 4Ca) BiUR « BT RUR BUH A R 3 R
AR R o BRSO IE AR T ADRHR A B K
JBRE)T HI MMM I R ARG 2. 5, AL
BT R B R S DAY B KB R O i)
PR BEARERSEA EZHLETIRMER
HEADNESBYTZSET 5615 2
TH R T R S EA MR E
it o 4 B AR ORLBRL A — AR 2R T BRI, TR T B
R RBR KRR NG ENT RS E
PPN (6] 5 b R TE B ] BT B A
MRS AL A1 A 7 A Y BRI & TR T R B



930 E % X B X ¥ ¥ R

ST RO TR 5 10 X T S5k 6 ) EOBEHE b 1 L BT R
il B R Y i B R AR .

(a) MR 5 EIT R

(b) RAGTEL T

B4 RALZSE=ERRNERHERE
Fig.4 The fractured and burnished surface produced by

different process parameters
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Fig.5 Influence of v-ring force and counter force on

roll-over height
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Fig. 6 Influence of blanking clearance and v-ring force

on fracture band
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Fig. 7 The influence of die edge radius on clean cut surface
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