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A Study of Life Assessment Technology for Weld Interface
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Un Bong Baek”, Jin Sang Lee™ and Kee Bong Yoon™

1.6 &

717t AHgE 1 B At #EAdF & Ag5+hdL Hot
g a7t Ae A UFEL £ 9 Fo] LAsta] AZstE Type IVEE Vo
ot oolglg Fgol AT AstF: MY ZBZFAAMF(CCG, Creep Crack Growth) A%
of 3 AFE CrMo AFEZY A&} Aol g CCGe A¥AH A7? Ao A=
FHUARNY stold] }E CCG £2Yo A& A7Y7 g a8y A2 2 1LZ
HE Eo] 22 7|FAHA N W& Fgz-92 3FS ¥ ooz &3 d9TH AATF
ol dME ApFo] ofd HZIF ZHPoAMe A =E-mz FLA4Z(CFCG, Creep-
Fatigue Crack Growth) A%l did 371 E3lc} o3 o2 31‘:_"@]% CrMo% &3
ARFLo] i3 FZZ-gz FIHFL 484 24 A7%e £HRE FAHeE= E’-ZH
£HA 2 99FE A2 P e B 24 A7) Sy °]‘=4 AFZEH =
BE AgL-92 FEYEELE ZARY AREA TS ALEStA AAd CHEF goE EA
sEAY. 28U £HF AUTEY CGHF @2 AW FFL FASE 24 2 83 =
o AEEA @ gL He AHold, oo P FA&H AT AR M T o] He] Tl
I doh :
E =fddAe 483 549 SHAETEY I Z-92 FEHFLEL ZAQEY A8
S & L& AL CEF # EH*‘, -r—z}?SH ‘E:r”j*—} *ﬂ*]%‘_(s) 2 2 87N =
7o AarEA &S AR CGHESF o=
g Az BH4L od 79N 29 He
anst Fasicy elA® Jeooe FIHG £4S 1

O

—{ﬂ



2.4 4

21 A8 9 22 &

o

B ATo A8 ARE 1Cr-05Mo Zo2A HHAHEES Table 17 2o £33 2 29
UV 2A L LYA AREBY FHE AL A% 2 AAZ AW ANE A9 ANHY 87
AA4E Agetel £PLEL ARetd. S0 GTAWSY SMAWE 45 S9sgov &4
AAE Table 291 29 ok 2ok HA AALEE 165C, o Y% LEE 35T A
sgo0), 670CAHA stdstel 2412 A% ¥ &4 FIAHAE ANGAY. olw 7L %5
0TI ARE 110C/hr2 7Hdsted 670To) E2aRom 92C/hr2 Wasdch SMAW €7
of AHE §HFE) HES Table 301 Uehd A% 2. ol £1 AAE Ay £
E59 &HA FA9 2A FHoAM < 2 FgT ANAEL AFH 7. ojd, HAZE
N 2~3mm BEY & Ze= 0 P2 AR $HES202Hy Ay g 2
Z 9 X AHE JFEE BErbssith gdEglq ABsbEo] Lol R E 2B A4S
T A7 EAEFEYG FAE 23S 1A+ AA s 98k, HAZY 2423 S BAAR
HAZZA BAAE EAgd 98] AZsiuc. HAZE ZAE] 984E 24 228 AHa
718tk 7k 3A BES oo, Ua 1,300 TN 5237 A7) & $¥st HAZ Ad
dAHE AA” F, £ AA dA e Fste DA THY 720TAAM 6412 Fx3he
TE22 BFsT. o3 EAN dAge dsiAe HAZRY UREE AR EE
CGHAZ(Coarse Grain HAZ)E @& 4 9o,

AL N

Table 1. Chernical cOrhposition of the 1Cr-0.5Mo steel.

Element C Si | Mn P S Ni Cr | Mo | Cu Al Fe
wt. % | 0.18 | 0.27 | 0.68 | 0.016 | 0.014 { 0.095 | 0.94 0.44 0.12‘ 0.008 | bal.

Table 2. Welding process specification for the testéd 1Cr-0.5Mo block.

P < Filler Metal Current/Polarity Voltage |Travel Speed
TOCESS "AWS Class | Size(mn) Type | Amp. Range |Range (V)| (em/min)
GTAW | ERK0S-B2 ¢ 24 | DCSP 100-180 12-16 8-15
sMAw| Esol6-B2 | ¢ 2 |pcrp| 80°1%0 22-28 8-15

p 4.0 110-180

Table 3. Chemical composition of filler metal (AWS E8016-B2).

C Si Mn Cr Mo Fe
Element
wt. % 0.06 0.47 0.65 1.31 0.52 bal.
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Table 4 Creep properties of the 1Cr-0.5Mo steel at 538C.

Creep Constant A
Material (MPa" - hr'') "
Parent 1.235E-24 ' 9.18
HAZ 1.787E-17 552
Weld 3.358E-30 10.70
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Table 5 Tensile properties of the 1Cr-0.5Mo steel at 538TC.

Yield | Tensile . Reduction | Young's
Material | Stress | Strength Elor(lgya)tlon of Area | Modulus ( M)g my| m
(MPa) | (MPa) ? (%) (GPa) “
Parent 214 344 329 78.9 12792 (3.207E-17(5.96
HAZ 323 461 28.0 75.5 14727 | 1.091E-22 | 7.73
Weld 408 461 30.0 81.1 151.92 [ 5.310E-46 [16.29
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Fig. 1 Specimen location in welded block.
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Fig. 3 Creep curves of parent, HAZ and weld metals.
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Fig. 5 Creep-fatigue crack growth rates related

with C, estimated from weld metal creep
properties.

Fig. 2 Microstructure of 1Cr0.5Mo simulated
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Fig. 4 Creep-fatigue crack growth rates related
with C, estimated from parent metal creep
properties.
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Fig. 6 Creep-fatigue crack growth rates related
with C, estimated from both of parent and
weld metal properties.
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Fig. 7 Creep-fatigue crack growth rates related Fig. 10 Creep-fatigue crack growth data when
with C, considering crack tip plasticity. crack growth along fine grain heat
affected zone.

; enlarged view
Fig. 8 Crack path for test with 300 second.

enlarged view
Fig. 9 Crack path for test with 3,600 second.
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