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Abstract

An elastic-plastic finite element analysis

is performed to investigate detailed closure behaviour of

fatigue cracks in residual stress fields and the numerical results are compared with experimental results.
The finite element analysis performed under plane stress using contact elements can predict fatigue
element size along crack surface can not predict the

crack closure behaviour.
opening level of fatigue crack.

The mesh of constant

Specially, the mesh of element sizes depending upon the reversed

plastic zone size included the effect of crack opening point can precisely predict the opening level. By
using the concept of the mesh of element sizes depending upon the reversed plastic zone size included
the effect of crack opening point, the opening level of fatigue crack can be determined very well.

LM 2
WE 5 AL F2Ed 59 Bre
Ao A= 29 A4 A5 49T Bk o)
¢ waseo 53, 9= 39 A3 3o w4
95 79 2Y A% 2 A4 A5E Brha
sl 2oAE 4 B F YO oo B
@ AT7H SR olFoiA RThOY

Az FE 29 A7 grEe 9y A=
astlH 29 99 $¥¢ APHo=, 2
AFHoz FRse Ao2A F2 YA
M Agstol gk zey AgEd gy
Aol oot Be A2 Fuk 228 B of
Yek, 58 GAl A e F8ar] olae
299 Bbse A% 59 9@ ART .
* 39, 5EARGgE 2R~

E-mail : hcchoi@tit.ac.kr
L : (051)610-8354 FAX :

e
IOOEE‘J PN

H

23}

(051)610-8349

f:,-_]_.

4 aaw #8% Pue 92 29 29 A
e
, Aga

A" atA

=L O A
ALFE A&,

g A%
A arm ¥ Asons Buss] oz e B0l

ot =Y A AF Adg via AED 3¢
T B3 &3, 48 17t o8 A9 8
A 2FE FHEY AlbE A9 e dFold
ez 43 2ds 2 A9E F dE 4
82 Y mdo] Fesdith HZ FF S
A ¥z 7€ 23 @3¢ #¢ aages A

FHoZ AP oo olgy Fo G
e A3l A 24 A7)0 BF ATE
EEHAG

ABAAY o ATFAEL 44 Yol g



1704 =

oA AxES FAEH Fd¥Te tFa o 4
A AY 2HE RFH dFste WEe ¥=A
QA AghO? 2 24 olf F9 e A
AFAE] WY AF} FFH wwrt b5,
AT F e 44 = F¢€ 2o a8 4
¥ 2FHE EAstn A o}, ASHA Y
249 J4A, AFol E7bssRT. mWEA £ A
ToME FH2EME o83y =2 FE 2
ATl B 4L TP AHLDFE APl
Eot vlug o Aot

@A Park 59 2Fol o3 SHR Y
3 @2 d4e T 2 A5 5 de F3

2 377 EASH, ddwd 249 27
HEo] 249 F7|9ke dAT go=E {38
3zt &Aste Aoz wusta gt ol
3 A9 2 gE e AsE HAEEA A
ol st BEE At

B A7zl A= Park 5ol At
S A olg =golA &% 489 2
Hg vigoz Iz 79 99 AFE FEsA
dE&ite 8L Y Zdd #sod FESF
712 @} 53] e QA& A7|E AMEE] Park
59 =7 AGT FE dol nAYY &
oA A AAFFY AV FE €A
v e g d9F Z2AYEES Adsig
A AFAAY dE€ ¥ AAHAE 9T #

o ot B %2 fo o

g oAge 7¥ Ed 2L #g9Wy A
A W9 (mode displacement)9} ZBH wHlE(node
reaction force)d HI}E BEFIY AAF M,

a9 ch AAzde zPRgG & 79
W 2H9 W9st 0d Mg BYom ol B3
AAzAE nAAA D BY 22Ye wo] 0

oz 3 o dF ZAXAE Fo Fo AL
o R dFdME 38 Fdea T2aYPe
o]&3lo], HE QA (contact element)S Al-&3t
A9 2L AAzA BFA e FAE AXA
%3, &40 Agd wet 7E ¥ €7
< ZAste YL ALY Ao B Uy
A4 ¥ €¥ 29 ATE BEs] 2¥EY

99 38 AFE 4A Lol B +

32 A r

L=

;]

Z

s T2 a3 A48 T233WQ ANSYS
£ A4 BAaA M S 8 7E 29

As A EREE axedPHs Ao} 7D
23 A5 Jei=E 5848 21885
FEZHAOZE Von Mises 71FL A&ty
Age a4 ATL 424 FEo]E(incremental
plasticity)ell 23 s|43t3, 53 HEFo &

4 AsE Adsty] Astd 73743 (isotropic
workhardening)'t & A L&3ct.  S$H-AUYFE
(stress-strain) TAE  Fl9 AA 0 Z(bilinear)
Ueplls WBHEE AHSE 8 497

e 29 99 AEese FY A B
W Mg wIstd B FAAW
9 493 vYe FAAT 23 v Ho A

o] 23l d¥ uE JljFo= o, olu
35 gg Zz g d¥F dx 2 FE g
44 shzez Aot FEAAL 1 A}o]
2 9 Mg wEariel RiEs Wg o Fof

N

T PHez 5Py, 42 pcE &43
o HHYE FYPsPt. /% 24 Y Ay
AA AEoX 8L Ao vurt vj$ F8
sttt ol Y8l Pak S99 AFojA wmE
29 dolgd Kim™M9 Iz FI 23 24¥
Aol AR vaY dFoltt. AP BARE
ZA Wge e 2o As: ¢FvE
3 2024-135101H12 o] Agel 3t A (wt.
%)< Si 0.14, Fe 0.21, Cu 4.58, Mg 1.27, Cr 0.02,
Zn 0.03, Mn 0.73, Ti 0.04, YA Alolc} F2&
8 0,2 345MPa, 17T = 480 MPa, A&
19.6%, Q¥ FHE 17%o°|t}

et 84 2 22 AFHY ArlE x7]
#¥ ol 24mme)il ¥4 10mm, Z°] 184mm,
Z 70mm¢! CCTAI#Ho] AMEHAL #F | HA
t LTolth. AAE APzAL Kim"e 472
ol JeRG 9t

3. ailM Zuf

A714 AR G 2YHI 2R PE &
A, #Q A 2499 A7) HFo| HF
d BYHE 2499 Tv)e) WHE Yop
o},



HEol 2499 27|E 0188 vz 7Y 2 A%y ey

IERERARENR]

ram)

1
)
A
HHHR

LR

Tt

T I

11

A
T TR

(a) Overall configuration

(b) The partial configuration around the crack tip
Fig. 1 Finite element meshes in the present work
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Fig. 3 Stress ratio(Von Mises stresses/yield
stresses) distribution under the applied
minimum load for reversed plastic zone
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Fig. 4 Comparison of the crack opening level
between the FEM and the experimental
results for R=0.0
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