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Analyses of Fracture Tube Tearing using Gurson Model and
Shear Failure Model
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2. Gurson modeldl shear failure model
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Table 1. Material parameters used for the finite element analyses

Failure model Parameter values

q1=15, 2= 1, g3 =2.25,

Gurson model (GM) fr=0.25, f. = 0.15, fy = 0.001

efpf =03 at 6, /0, = 1.25

?f =0.75 at 6,/0,= 1.00

?E = 1.05 at 6,/0, = 0.75

Shear failure model (SFM)
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Fig. 2. One of the tensile test specimens used in the paper
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Fig. 3. Tensile test results. The displacement was measured by a
clip-gauge

TJ

B3 Ao}, @l A7} & A dAlEo] v

Ae % 5 oo

gt Aol A< 8*‘” k= | -r'|0}°% EX|7F §lE Al
, TETT .1—747} AT AlE, HEE =427 SIe Al
Hell tiste] F3teisiie }‘@O}cﬂ‘:} Zg1 Z24L o]
g3l AlEe] a3 REE SXsisith AR dWEss
100~10008) S7Hel k2 ARSI AZEAE ARke] &
TE TR eH N das 448 Ak dakst A<
[53hs ERIsIT, et als o|Bsle] dEe AF
& A7 A4S Akl Ade #3hears F7)e) &t
T BRUET YHT]. Gurson B2 A 735 8 A

= A 5497 B u#3E do|eke(length scale)
2 ET olE AFs] nEsb] flal FEs] 2 27|
9 freteanwdo] Hasjrt,

Z¥z}o] AlHe| tisle] Gurson RES AL AT
Gurson B $lo] w78t AAs BEdlnto R skl
qsh= DA A9E aEsich AEe] A3 s
o It 7R WA dAshE 32> AlE U, o]
oM w7t ek AR AYoe® HFE Gurson
2ES AL3 siXolN o] 00% "olR|= ARICE
dokar, o] AN o5t dESY Rdlo) 3|
Ol 0-69]' SAAREE 9 #E AR o] #k=0l
Table 1°] F{% SFM(shear failure model)®] 3}2Hr|E]
goltl, Ak oz <zl ulel o] WA o] AL
Z sAPAFES] Flo] sokdE ERIE + QY 5
AEle] digt s ddHE g Wl A% Fig. 40 o
ERSIT.

—r

_21 il

rh. s

]1‘.

o o

)J

aF —— SR
12 F =

0.8 |
06 |

04t
02 F | -

Fracture shear strain

o, 10,

Fig. 4. Fracture shear strain vs. stress triaxiality

 Fig. 5~72 AAIE 239 etassid dis H

W3k FHolu}, mkyrdo] ﬂEﬂE]Z] Oro. =223l AA17
sl dle] A9 (2HelA FEMOZ BAIE A1) 7 A
T e Aot 09% HoRA] € AsEe & 7 3



Gurson Model:f Shear Failure Model2 ©|€21 a9 HOIT A

t}h. $HA Gurson Edoly} SEMY A% mtxrde)] 9
g ARo} AR s E-S st s AErt AFHe
A wEE vke) o] w78 00F Uerhe AEE B
oIt

25000 @ ~ee---- E xperiment
i FEM (GM)
———— FEM (SFM)

20000

15000 /7

10000 |

Force (N)

5000 |

0 I 1 1 ; i ;
0 20 40

Displacement /0.03 x 100 {(m/m)
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Fig. 6. Comparison of experimental and numerical results of
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Fig. 8. Finite element modeling of the tube and the punch
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Fig. 13. Void volume fraction at a material point
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