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Abstract

Under variable amplitude loading conditions, retardation or accelerated
condition of fatigue crack growth occurs with every cycle, Because fatigue crack

growth behavior varied depend on load time history.

The modeling of stress amplitude with storm loading acted to ships and

offshore structures applied this paper.

The crack closure behavior examine by recording the variation in load-strain
relationship. By taking process mentioned above, fatigue crack growth rate,
crack length, stress intensity factor, and crack closure stress intensity factor
were obtained from the stress cycles of each type of storm:A(6m), B(7m),

C(8m), D(9m), E(11m) and F(15m) which was wave height.

It showed that the good agreement with between the experiment results and

simulation of storm loads.

So this estimated method of crack propagtion rate gives a good criterion for the

safe design of vessels and marine structure.

* Felgjata Fapuje
o L

—115—

293



294 xF <

.M 8

kaE 2 A HRLYPE gy 793
A 712 £x2d a2 AELHS Frlstz 9
o}, gk wbE-3H oA Fgo] AHe SE9
oA 5L Mg F7 54 2 =785
d3k-g Wy dFo H2aeE dshe=d gled
A des] F83 Aot olHd HEadad
o] Bk o] 2 A, Liu'E o] 2 Agd 27
o g £ EE 7l Hgd A ghEe ¥k
Halgo| ztgsl= 7-$d sl FEAA &=
Az B4L HEsArh = Coffin? 58 #]ste]
F A2 3} o] 2 AFE F3l BAAS,
Wrg e, ubEe 9eztsgd §He =)
A DAL BEY T, Paris¥= 7RIS
T3 A o) 32 & A 5=(stress intensity factor:
K)& %3813te] da/dNe} 4K9] #AE FA|8HH,
dgce] dgx god MzaAe Assr)
Wi aYAde] gl WA o] A2
Seol e ClAv, TANTAEE 2stel
Mesds ALY Aol FESHSHASY
9l AKy% o4t FRAREES dehi:
siebelel 2 A4l T Sith & JKE A8t
adge| 5oz AxtEz glrh. A7) FaAN
H3@Atel g FESHHAE Ut JK49 A2
of gsle] UK, = U- dK2 ZAE I o] A& AL
f3te] FAARSEE da/dN= C(dK )" F)
2 dAslEdAe #dAgEeE FA2 9l
t}. 1FA % Criffithe JdUAHPFE2 HE
A3 Aol ©& slgon Dugdale’ e #
At 2Add g =7)d e FIAASE
£ stz ok a2y AA A FEREE
o] kgl shEe A Fo] YA g3 N33
EA sl WSete 3hFo] tiR-EolnR st
ZFo] ztggue] 2w o F2 AN DI
Z3% Aot} FFo AFAV) s HFE
F& FoltR I} AFEER IFHNIEE Y
gz glow, dAF g FHPsls AR
A2 aAEw, g dHd Aol deAAGE
¥z zgEz bz siEow Adut g kT

L

SR i)

ESoe ©r)7ke 2 2ashd dHold 2 XS et
Wz ut A7zl BHA SAE AFAFREER
velar gle}. o] ejzke] &52] WHEE AAv|H e
2 BFgshd Ui ExyeE ez, oA
£ A2 YSHIY EFutEsd gE ohFriwt
a0z dxsteg AEsE HZpmo
st} Hrlstz ok, =8 J. Schijver 3]
o zhg8le WYEEFS T2 assiF o uige
1 2L Aot v v #atol
ozl Azl ol dajA iAo s FdHa&
=E d&se el A9riAlrl A=z 9l
A? olgH oz APH o $2Y HHE
7] Fsla gl o] AP F] EAL 1 $H o
Hx7l Fdd R sl5e|He] dfEng 9 A
AyAbe] wel H2AF Pl G Wile
o] AR FHL EE A QoA
ke F8sjo

B e A o TR ESe] A4
2 gle AEIES(EEHAE)Q gess] o3t
H2FIAAEES] H2ed FHE Fxoz
TomitaE®¥o] Aatgt stFEd-e FExA o
¥ A2 92stES 7hste] dAATHES A
3 315 cyclesell 2% FdAlAS 4 FIAAH
&g Agdoeg Fala, oozl Al EHel&
& AAst wr} defslA HstE = SR
qale] sl w A&3A dolelE do I
23 2+ AgslEo] A4 HEAA L 2t
BZ o]l& sluA B AFE AAI )

2.4 ¥
2.18524

AgHol| #3518 HxdEe] 2dg Tomitaf
2 Zeigore g AnEe] whd AL E A7
olHo 2 Fapsto] thgat 7ho] A|akslsir).

1D %9 Eolrt 5m o)A 13m7Al & ste

Iz 717HE A4kstd of 3.592 dA
st}

2) 207 stmel 45 10°80]7] g Fe)

T (PR F71e 6.3%x0)t}, 27

-116—



W stFel o] FEAREGE FAY A% A7 295

22 DEY¥E R f3q x3d sz
£ 480003] 0]}

3) Ante] vhd 5m o]Arel HEe] 4 207
94780) =, Aute] £ 5 (FaP) A =
F 959 F4E 448320030, H2(F
m)Atele oig gxe) F45= 955188003
o]},

4) 7 sz sz WEREEE HolH
(Rayleigh)®2 € 3lx, Z 5% X+
A¢LEE Fhr}

5 % A, B, C, D EdAEe 74 gx9 o
Hug de e FIEEBER)L 0
o2 sx, FEFY HdAnE de Fi
29852 10°2 ¥}

6) 232 27|E T vt

7 18 27} §3 Folle b AEE 5

A et & A FHREA 4 A

7124 gt

2017 stxe] WAL AvtE 42.270, B &

24.971, Cox 12.378, D= 7.074, Est=

6.271, Fot= 1702 dhc}

8

~—~

2.2 Agdy

145 AR 71 g3l 25tond] AIH4t
AeinAl H2ZAYE AHEElen WESEE
0.01-15Hze| i 8t5u13-& #]lgg o g 3txirt.
gxslFo] WA 2Hgdo) AYPSEEE oF
4Hzelc},

Agu o g e SHEWAFA S 2 SHA
23ty EHAA(R=0AIS At 3
g% 7o) Z71E 300 MPe= 3l9e o I%E
= 220 MPa, %D¥ 180 MPa, ®t=C+< 160
MPa, st2B¥ 140 MPa, StxAx 120 MPax=.
w3 2718 ARG Hd2E VIE 9528
g7 Ao HGrARE SEEZA digoem
iy Ao gt 27 Age AXAE
o},

a2y PHYGINBMDE Y BHes
AlH Y rx)ofchol] 1% 542H(5-element)] 2E
#HQl AelAEFAAAA R Fbol] FAsa, A

AR 4K WA X-YAIHE o)gstd 7
do] AelAE @48 ET F9 AHelM 2B
AAAIAZ APHAAE FHs At = FIA
A2 e 4E ee) Aztz Bupe HelA
& 2 AFY 4% A8 1 FFE Azl 1
Ne sty qwxd:w (dafdT)®} BAF A
on, H2st AGsA 24 dele 7 29
A FadAe)e Wstake FAste] $HA A
FAANE e} NS W RabeALt

2.3 NHH

FAANE 97 SM41BE AHgsigen, Ajdd
£ FAFA 6mme HABRRE sEEc). A
#dH s A o HRPEL Table 1 2
Table 22} #Zc}. AJPH-E CCT(center crack
tension) A U2 1 P4 U X=E Fig. 1ol
vehigion], Algae BEo Folppd s
o] A4al= Wk 02 2a=34mme &3
E mope] xxg o] Folon, wslgos
<8 e 7142 0.2mme ukd Ao g spslgdn).

Table 1. Mechanical properties of SM41B
mild steel

Yield strength|Tensile strength| Elongation

{MPa) (MPa) (%)
286.2 443 28.5
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