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Fracture analysis of weld specimen using 3-dimensional finite element method

GEEr, THES
Seung-YVong Yang, Byeong-choon Goo

ABSTRACT
A specimen with residual stress due to welding was analyzed by three-dimensional cohesive zone model The
residual stress distribuiion was calculated by simulating welding process, and coliesive elements were located
along crack propagation planes. Crack growth is possible since two planes of the cohesive element are separated
beyond a maximum load carrying capacity. Stress fields aronnd a crack tip are compared for specimens with and
without residual stresses. Load-displacement curves and crack growth behaviors are also examined.

Key words: Cohesive zone model (7 278 5 & d), Weld spacimen (- H A H), Residual sivess (TF-53)
1. A&

AzEzg g JAFEES 2 A% 3459 AFes olfod Jdeon, FEE N §4%
= AREE ¥ SEHT AR A HLER FEen 7Tz HEssEE 240l 22
# ¥WeE HEEn. BT 2479 HEsEE 4597 Hekd FEN IS o N
approach), ¥ 8 &N HZH(&-N approach), ZEE 5% TEH«S 54 o700 sa@du ¢l
oh olHF HRES FEE4s AMe B 7 AT IRIFEE 4500 AHSEH 4F
- ZAY T E FEASEHE JIEEE AE TE WS LR flagan, 4 HAsd HAE
gl fFEde] HEAR gloh 39 $35F e HEgE A0 WE FREE AREE AYE
7l #E8le A Z¥{modified Gurson model) & A AH D E W cchesive zone model} -5 o3 o
F AR Mgl 7ol JEEnr Aokt ol BP SR AT o FHe H4E e
B AU 4TS DASE JP22H FA 438 A9 AAZRIE 2AEE RuaA
gt 8F e 279 whet Fgol AFAYA AAske FF Uoh

SRAME BN 344 2HE nAW) AR NBL 30 FBALRE o189
4 2@W HRoH HY YRVLRUS FEAUG wAENE HRT ANG Feld L
Aol BAE AREE B B 2AG) dokd NF FU 28 2L A= AR
des Spen £3 BRENC TASE A3% S0 BE A Aae AF s3e
g 78 AT 9% vy



2 F&49qrd

dakod ol B el cohesive zone modehioll A1 5l g
E] 27]'94 el datol,
Aaf ol Afelel 7 ol (displacement jumpys} 7191

F Maped e LA A o] vl 29 @

el Qe ol welm ogetaiol
whit 3 # # (oohesive zone) S 7
H(traction) ~Fele] ¥4
56

ApsibHAES. o] B

o 2 A B
EEL R EE L

= Neodloman™® 3 Rose
zo1e) ghala] gl

upe} ol 1l

ol w19

axleel $asl 4

Andres B0 7k Wi a5l djEke] et aol W
F8 atole] gl R N
t=eo, ;’ et w0 8

ex2 71828 oM o, W 4% Al AbFelel § odatelal M) WEld={5,.5,,6,)0 Wkl
GE We] S ovhen ol Ao w)

m,iﬁgf()‘ +E )48 (2
29 Ay el opgst o)
gé{ﬁz(ﬁsnﬁ»b‘[ n1)+5,,n5} 3)
o ool & e 8, = Bvbde Aeelw

sl ghel wulelel, A (D9 el wEak: &

. &
¢:eo‘4(‘i{lg[ id ]e } o)
. [}

olil, {=apfea 8 WAV Ak

P : - — 2
ES
I
-
L O0F
PSR ) B
°r “le i :‘_1 L
2k
3k , ; \ -3
(2 - B
846,
Figd. g a g2 gaagee] Gy 9A

BeE A% =g @

@lotol F owl xpole] Wele] dlgtel Ads] whEo]
it osbAEsie # g, <0 o Ag, i wle) 5 8, o as

- gl

Axnwel, Auy 45 ki §,200 B9 wao

» =



aMZs ARAAS JlEold B ASE Bhe TEUD. B =Edse S9 AF 28
AYSac. $8 U A9 WHA BN AeehE ASH AW ALEe FE WAE O
2ol 398 £, 5,209 Fee T8 BBE AR A 99, Fig. 28 €4 AFHEE ¥
HEEGS 997 FAE e

3. 3748 At R4

339 BA WHellMe < AEE mesr Ak 339 fEad Aol HARES &Rl
FEdH F oAe Hazm oFeid 323 FAARAE oiETte P SR, F oHE ol &k
AFEEE AHHSHSET Fig 3 BF5) &7 S3e BadH F A2 FFe] FAFEA uet
gelsEA Hoh FdAg sd dey ob2 A5 gel T8 2N Fael 23" @S o] &k
Azideeg 3ok

n, =X, - X,

U, =X; —%;

n, =x, - X, ©

u, =X, —X,
TR Abols) 20WE W 3 dEel 34 HEE F&aDn o8 olEdtd 22t AAd
aao #HE9 n-n,-n, HuAIAE BF4E T A0 FH e —e, —e, 4H4 AXAHH
#ARRE &5 T2 gd288 4898 g ¢ ok

€N, €,-n €, -n,
T  =|e -n, e,-n, &,-n, (6)

€ Ny e, N, €M,

rzrel AAA KB okAY Aol AETAE BUY HHE @Al AR PRI AR 3
Melsh A WA Bass ()N AEE u B AEAR S TF 7 9o

5 =Ta,, @ i-1234 )

E&ﬁ"—,’:(mwzpolanonﬁ.lnctlon} ;B olEeke HEFNA We Yee o9 doh
8(&,n)= 26 N,(&.n) )
@ N =14 - 7). Ny =4l &fi-7). Ny =4+ £)1+7),
N, =140~ &)1+ ) o1z,
Argd 45s g = VB NE), g = (/B B). g = (/N3 /4B),
g, = 1/¥3.YB)

JatAl BN iuiA FEas REA gene HelY Foe ohds Zo] FEdoh

i

4 a¢
FU Zl:'] 65 JJU (9)



[, & 223 wia Ag" e 9eiss, J, & 5838 kol 998 ax f43eln, 4
@Alel Aed Zad geolt 4,=8,, 8,=5,, §,=5, olth AXRERYL ol gokd
ARE A2 go=d i A0 AP BYH AeE A g

f,=TF,, o i=1234 (10)
kel fatasclMe deug —offout ot @ol FHU

6f_ 303 4 62«;5?
Ay =it = J NN, | T.T, 11
ik s ZZZ[ raé; 65 it . int In ( )
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o, 800 MPa

5: 0.5 mm
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Fig.3. Node numbers and displacement

vectors for &-node interface element
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