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Probabilistic Evaluation of Fatigue Life in
High Frequency Electric Resistance Welded Joint of the Pipe

Young-Bum SEO, Choong-Myeong KIM, Chul-Su KIM and Jung-Kyu KIM
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Abstract

In this study, the optimal welding condition of the input power was selected experimentally through
the ERW simulator, which is equal to welding status of ERW part in pipe. This condition is the input

power 250kW in the heat treatment of the 900T

yrmalizing derived from the nondestructive technique

and impact energy. In order to evaluate the variation of the fatigue life in the pipe, fatigue surface
crack growth test of base and optimal welded metal were performed statistically. As stress intensity
factor range (4K) increases, the fatigue crack propagation rate ( da/aN ) of the base metal is faster
than that of the welded joint. The variation of the fatigue life in the ERW pipe was estimated
statistically using Monte-Carlo simulation with the standard deviation of material constants (C and )

of the paris law in the specimen.
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Table 1 Chemical composition of material (wt.%)
C Cr Si P Nb \Y
0.038 0.24 0.23 0.006 0.061 0.041

Table 2 Mechanical Properties of Materials

Yield Tensile .
Strength Strength Elo?gz;tmn
(MPa) (MPa) o
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Fig. 1 Configuration of surface crack specimens
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Defect Length of ERW Joint
API-X70 (t=11.6mm)

Penetrater

Cold weld Non-defect range

defect | | defect

Defect length (mm/m)

1 1 1
240 250 260
ERW input power (KW)

1
230 280

Fig.2 Defect length in the ERW joint with
the input power

100

L API-X70 (t=7.5mm)
- Heat treatment : 900°C

TN

240 250 260
ERW input Power (kW)

80

Impact energy (J)

0
230 270

Fig. 3 Impact energy of ERW joint with
the input power
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Fig. 6 Variation of material constant C, m
Table 3 Input condition for Monte-Calro simulation

Inner radius, /£ (mm) 605
Geometric Thickness, ¢ (mm) 14.6
condition Crack length, 203.(mm} 3.2
Crack depth, a',-(mm) 1.6
. mean 10 5
Variation of C . 1
) variation 10
Material
mean 3.32
constant m
variation 0.73
Maximum pressure 10
L()Eldiﬂg Prax (MPa)
condition Minimum pressure 0
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Fig. 7 Cumulative probability with the crack growth life
of the ERW pipe



2004

__aft

a/(; = —3.584+4.395¢ 18043

(2) ERWZ3oll A 3 240 kW o] &) H 9
oA W¥x ZAgte] wAEH, 260 kw ©]4F9]
oo A FHUEolE Adlo] wrAwET} w3
479191 240~260 kW Yol A AbstE©]
AAE 1 o] AsEo] Ho|AE Ado 7 A
Ao Fad g vt o] F3h
AU ANFAHZRE HA o] §HYLZ

= 7|

H o= (F)POSCOQ &AH] x|Pdog o] F
oAzl Ao =ZA, old #AA oAejEEA A=
Hu

Hizd
(1) Yonghak H., Joojin L., Jiwon H., 1990, KSME,
Vol. 14, No. 1, pp.96~102
(2) Chapetti M.D., Otegui J.L., Motylicki J., 2002,
International Journal of Fatigue, Vol. 24, No. 1,
pp.21~28.
(3) Kiefner J.F., 2000, API's 51st Annual Pipeline
Conference & Cybernetics Symposium, pp. 1~13.
(4) Beller D.M., Ernie Holden, Dr neb Uzelac,
2001, Pipes & Pipelines International, Vol. 46,
No. 6, pp. 26~34.
(5) Bruce W.A., 2001, Pipes & Pipelines
International, Vol. 46, No. 5, pp. 5~12.

405

(6) ASTM Standards, E740-88, "Standard Practices
for Fracture Testing with Surface-Crack Tension
Specimens"

(7) Newman J.C. Jr. and Raju 1.S., 1983, ASTM
STP 791, pp. | 238~265.

(8) Newman J.C. Jr. and Raju I.S., 1982, ASME
PVP Vol. 58, pp. 37~48.

(9) Haga H., Aoki K. and Sato T., 1981, Welding
Journal, pp. 104~109.

(10) API Specification 5L Standard, 2000, 42nd
Edition, pp.18 ~ 21.

(11) Murakami Y., 2001, KSNT/Workshop 0002, pp.
17~36.

(12) ASTM Standards, E23-02, "Standard Methods
for Notched Bar Impact Testing of Metallic
Materials"

(13) Taira, S., Tanaka, K., and Hoshina, M., 1979,
ASTM STP 675, pp. 135~162.

(14) Woo-sik K., 2001, Journal of KWS, Vol. 19,
No. 3, pp. 261~266.

(15) Dowling N.E., 1999, Mechanical behavior of
Materials , Prentice Hall, New Jersey, pp.420~451.



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장
	제12발표장




