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The Computation of Stress Intensity Factor of the Crack

on the Surface of the Pin Joint
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Abstract

The purpose of this study is to compute the stress intensity factors of various conditions in the cracked
plate. The stress intensity factor of pin-loaded cracked plate is investigated using the finite element
method. This paper is divided into the two parts. The first part is the contact analysis, and the second

is to compute the stress intensity factors.

In the contact analysis, the iterative method is used, and

convergence of this method is presented. In the computation of the stress intensity factors of plate, the

length of crack, clearance, and angle are considered

Key Words :

Stress Intensity Factor(-$-2 &t A 4),

Contact(H &),

Finite Element Method(f3t8 4 %), Clearance(ZtS), Iterative method(¥HE A AHH)

1. ME

)
flo
-4
BN
]
flo

EE g ule] ozt AZFH o]

3 dAREAA Fho] LT AL Bh
+E % gz FZ2E FHAleld YEegd B
g Y B¥XE #dy MA AR & 9FgE &
-, $HFUYALFE Yol e TRE 7 H
L.2A AMEE3 QU

2L FAEL Fdo] Y FHANA $HFAAF
¥ AAstyl A8 dAH, 4¥H JdFE FHA
C-. Menandro5[1-2]2 #FgAdNAM A2 mesh
W-

& Ao AZode Ha FHalolg HE
AE HAF7IASE Be HFF HYHPESo] A
51 rh z28u, Cartwright®t Parker[3]& #
FE P gdol v #HAdA LEHgdASE
s

in

0

T o &8 BE¥7l Cosined-E BExsvia 7}
Zg st T3 SHANASS g AFH L B
ggo Ao SEBYATE FHY dEE FH Ll
A A EFE ¥ Hady SEHSUAFE 2N
T

. AZBASNAIE ol 742 48 ( Penalty

-921-

Method$} Lagrange 534 & )ol A, E =

TAAME Leeld]ldl 3] Aty HEZRANAN AHII

HAEY g Fite HEANY S AFE3A

B =59 RFE olgs) B
HEAAYEE 7o v HPd L3
I Fyae] HES &g

@ NHEAMNYLE o 7R AeEsddg 59
FdAFE F3)  Cartwright®t  Parker[3],
Hsul6]7} & &3 »2E 33 o8 7kx |
sty dsiM SHFYA ST FgS golr
= Aol



21 7)EHe wHAY FHEA

in

24 B FUA @A AAY HEE 9E
o olEde EAFA g AAET a9, 85
o) HE /i@ EWAA HEFYo] pFn Y,
AL €€ & A

u=Cp+w 1

g7l ue FI uxio HEHAIE HY,
we OA dd9gd #HYolm, Ct HAdF
flexibility matrix®] 2 positive definite®)t}.

F

Rigid Body A s " Elastic Body

Fig. 1 : Contact of two body

A9 AAAe)Y 271%A dE o83 FAY
TAAE se ol g o] Ao

s=u-d )]

249 Ex Fu% A dHA, AEHe 3
i M AEFSZAL ofzls) Bo 2qAT,

bi
S

b;

0
0

AN

(3
0 if S,'< 0

22 XY E

d3ete BUOM, A 2F s% 45 pol
oz oWy vE Boatd e 2

v; s; if p20 or sP0 (4)

=0 if p;<0 and s5;<0

ad BEss EW4 P2 TERANE)L 4
©% g W BEo)

-922-

pi 20
v=0 (5)

23 H&FolMe HEYES Fate A MY

EEdAE B3 Fdo] & HBgAM HF
Ho AEF e VA RHEATYE AHLI
eF HEY po ;o] FAAE FAAWD), 2, 2
G @l A AHH vt HA A se
AAHAAY. & =FA WHE dA mo HEE
p'E ot g wrEANYPA oA A=zl

pP=p™ '+ 2 (v 6)
p o AERY AE wEwI

v o azRe Weex

m D REE gl

a D Al

v¥ 2 pUel fEA AR volth T&zAA (3)
< $9 BMEFZGM AxE(norm) Iviiz7t 0
o, & vy < Tolojd ZAMH o2 wrZE 5] o]
A, et ¥9 FFoln ANIIE7IHE ALEEHA
AT 1.9/1CH, ol&n HIFE + U oA
< Lee[4]el oJ&iA FHHA. 46)e SHEAN
He Ugs £4 %7 Fig. 29 294331 Qo

Compute C matrix

External Load
Compute
; Deflection and Clearance
o Compute
Set m= The mth Contact force

Compute
Displacement and Error Vector

Determine &

Fig. 2 . Flow chart for the present scheme



3. Mode 1 S™E&EUHS ( K¢)

e o]l &% Mo FHIUAF K,
e Hyole T9E 29 &8, ddE 9
wela A Bo] vk AL
oA o3 EYE(energy release rate, G)&
53, 87 E(stress intensity)ol G& A#A|
Rolt, UYL Hay HeF] {8
Abg3te] Aol sbEdht 1oy ® A4
Po) nmA BR3h B =N E UAE
she S AMgEATh

ode 1 8%& B3 e #dol UE E
st2. #d EHAAM K & otgieh 2o
Y HYE olfo AT 5+ AT

+1 115%[ \/_2?]

aFlN e FEasPe] SeiN QoW AW A

gloja,

:lo
P
NIN

-

2

r,t_%.?‘:

My o g by N X o oo o

(g S o

Sx‘.B

@ Uy op fu A e

3
el

=1

)

§= W%T : the shear modulus
K= —‘?1—3 for generalized plane stress
ojt}, Et @A4ASFolx, viE ZedHlol
4, off H| A4t
471 A JAES FH EFE A" HEALNH
of 7ol e H# HEZEEAM ALY & =
E-Z3A4S AFslx, o8 7HR] @eisdod ¥

voA4e AHe Golus Aol

2 wgod #FHE dAE WEPnoE 429
oz, Ve FREAOY HAZdA%g g
sk

2 dAdN 2@ Ae ted 2

@ B BHALE ABe BRAS Ha oS
2 e /N BA2 HFA
© YERBAMY BE fE Ao AU

@ BRA FA(t)E 99 FAZ P8

@ #gdL 7Y wA@LF¥oes Jvu PP
4.1 g e F ol tid Fde Xl
SY AT

-923-

o old] Ho] &FFE L E@% Fig. 39 B

oAk o] dAe gAG Wi, @A FFY BH
o] g, Bl 272709 8@'@& g A&3 1,
2 AA$LE 8670t a8z HERAGA= 427
o] AAL A3t B daAld] HEE FX=
Table 13} 2t}

Table 1 : The applied numerical values

for example 1

External Force of
Half Plate. " 300.
Young’'s Modulus (E) 0.7eb
Poisson’s Ratio (v) 0.3
Width of Plate (W) 30
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Fig. 3 : Symmetric radial cracks at a central
hole in a rectangular plane
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Fig. 6 : Comparison of the stress intensity factors
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Fig. 11 : The normalized stress intensity factor
Fig. 9 ¢ The model of cracked plate vs. change of crack angles of

in pin-loaded case
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pin-loaded case
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Table 2 : The applied numerical value for

example 3
External Pressure of 10
Half Plate. P) )
Young's Modulus (E) 0.7e5
Poisson’s Ratio  (v) 0.3
Width of Plate (W) 100
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Fig. 12 : The model of cracked plate
having two holes
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Fig. 13 : The stress intensity factor vs. change of
crack lengths
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