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The Fatigue Life Prediction of Defect in Pipeline Weldment
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a = crack depth

N = number of pressure cycles

da/dN = the rate of crack growth per cycle
AK = stress intensity factor range
C = constant

q71- C9 m& AEAFE, 3FH], stEFHS
2 APE] Tol w2t depAe @l a5A48
A me 2.3~6.79 WAE HAT}

H2AGAZAFTS ety os 18 13 o] A
7 @ oz o] ot

P9 TodlAe 4K/} Zadd met g2ddd48%
Tt g438 gaste AR, dvtdo g daqdd
ARAEEIE 10 'm/cycle ©]13k91 F-3telt}. o] F 9
2G|l AAE e dA T (near-threshold
region) & ¥2n 37 7 [[9] Mg 9sto] g
Wate P2 ddo] At 53] g2ddd ol
AlZE = AN el AKE E3) dASHE YA
He dK,2 Z718te A2addde] ARdez
Aed, detdores AEARt 9 dddo] £
Aol JazadNFEEs 1x10 “m/eycle o]}l

REEHRBERE H19% H55%. 20014 104

g 4KoE YERAY. o] dGoirMe Hadddsd
5 Y3 A8 stFH], 35 FI 2 A
HE7] 5ol whel 2A G2A Yepdot,

49 [I& Paris 21 et Je2 4983
Z7F 4Kl oste] Wgsts pto g o] FIlelA
ol radAde 2 13 e (19 £33z o
oluvn =z Z5Y(striation)7} #AH7IE g}
o719 B 2FdLGRAAT GA o] 7HA ARt 9
dted gekg won} 8] gER dAF 59 A
g afatol osted Aujs]m vy gk vzt
b 49 Iedl vlske] wA yEebdo. o] FitelA 9
N 2ddAFAETS AR uet dFsia Alge] &
olgl 7hghgt Ao FHE £ Qo] AAd F&
Hhed 5 o] gioh,

49 1= Kot 489 s394 sigsts K,
of mggd wet F43d A TEE S
HFHOoZ Ao o2 PO R HHESHF ok
A Fo] Fulo] AFS nAT. fatd AT,
23t 9 A4 sha) Sol Baw,

AR AAGNE 99 9N J2FIYIAE
F2 dtgEn o, ey, A e e
S I EFEAAEE Y& 949 [dAe 2 dEd
Aol 2R3l Stk AS 2T o, JAIGAA
o A 2HEAAAFT U dre vz, 5z
A9 AGEL 7] F ANl Rte] J & Hrtebs gHE
A Zw gk opuel A ARl FHdlE 2 Hrlehs
A4H ZHAME Fasith,

ole fEsHI Agtard dg e B
E UehliE £24583 520 AA301xirt £8 ¢ty 7]
o Folct, w3 8- R0 FEh Ay vl
A it gy 27o] A HeheE el Fd FAG #

o

o

il

10 =1.& o = : =]
4 e 7)stey AsEAdel oa 2] wEol
ot
K. or K,
Noncontinuum Continuum
Mechanism Mechanism
(Striation Growth) |
Region A . Region B Static Mode
=, ! Mechanism
o ' (Cleavage,
~.
< . Intergranular,
"G {Large Influence of: ) . and Flbrous)
w0 Microstructure - . ) .
= Mean Stress ! w Region €
Environment da/dn=c( JK) '
1 Little Influence of: :i}l"’!{ge tlnﬂltlence of:
. Microstructure ' Mlc'rosgrtuc) ‘u‘re
¢ Mean Stress ! T:di \rr‘us
i Dilute Environment 1 & HERAESS
« Thickness | Little Influence of:
i Environment

K
" log JK

Fig. 1 Schematic variation of fatigue crack growth
rate as a function of stress intensity range.
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Classification Weld Flaw

- Cracks

- Lack of fusion or penetration

- Undercut, concavity and over-
lap(on some occasions. under-
cut in welds are treated as
shape imperfections)

Planar flaws

- Cavities and solid inclusion
(on some occasions, cavities

Non-planar A X
and solid inclusion are treated

flaws as planar imperfections)
- Local thinning due to corrosion
Shape - Misalignment,

imperfections - Imperfect profile
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C, = upper shelf Charpy V-notch impact
energy
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E = elastic modulus
L = axial length of the surface crack
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O, = failure stress

MOP

Failure Pressure
Crack growth
o

D = nominal outside diameter of the pipe

t = nominal wall thickness of the pipe

A = the area of metal missing

A, = the area of metal which would be present
if there were no flaw
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Fig. 2 Effect of crack growth on pipeline integrity
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= stress intensity factor

= applied stress

depth of surface crack

= stress intensity boundary correction factor

=~ 8 ©ox
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= shape factor of elliptical crack
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