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Abstract

It has been reported that the creep characteristics on weldment which is composed of weld metal(W.M), fusion
line(F.L), heat-affected zone(HAZ), and base metal(B.M) could be unpredictably changed in severe service conditions
such as high temperature and high pressure. However, the studies done on creep damage in power plant components
have been mostly conducted on BM and not the creep properties of the localized microstructures in weldment have
been thoroughly investigated yet. In this paper, it is investigated the creep characteristics for three microstructures like
coarse-grain HAZ(CGHAZ), W.M, and BM in X20CMoV121 steel weldment by the small punch-creep(SP-Creep) test
using miniaturized specimen(10X 10X0.5mm). The W.M microstructure possesses the higher creep resistance and shows
lower creep strain rate than the B.M and CGHAZ. In the lower creep load, the highest creep strain rate is exhibited
in CGHAZ, whereas in the higher creep load the BM represents the high creep strain rate. The power law correlation
for all microstructures exists between creep rate and creep load at 600°C. The values of creep load index (n) based on
creep strain rate for B.M, CGHAZ, and WM are 7.54, 4.23, and 5.06, respectively and CGHAZ which shows coarse
grains owing to high welding heat has the lowest creep loade index. In all creep loads, the creep life for W.M shows
the highest value.
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Table 1 Chemical compositions of X20CrMoV121 steel
(wt.%)

C|Si|{Mn| P| S|INi|Cr|Mo| V |Fe
0.19(0.19]0.48(0.0110.003 0.66{10.40! 0.86 {0.26] bal.
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Fig. 1 The schematic diagram of the various microstructures across a weld
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Table 2 Mechanical properties of X20CrMoV121 steel

'Vield strengthTensile strength|Elongation|Y/T ratio
(MPa) (MPa) (%) (%)

572 798 19.4 72
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specimen, and loading method for CGHAZ
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Table 3 Welding conditions for X20CrMoV121 steel

Filler Metal Current / Polarity Voltage Travel speed
Process (pass) .
DIN class Diameter Type Amp. range | Range (V) (cm/min)
GTAW (1~3) SGCrMoWV12 $2.4 DCSP 130~150 11 8~15
SAW (4~34) [ UPS2CrMoWV12 $2.4 DCSP 305~345 31~32 40~50
Table 4 Chemical compositions of filler metals (wt.%)
Filler metal C Si Mn Cr Mo Ni w \Y
SGCrMoWV12 0.20 0.30 0.60 11.0 1.0 0.7 0.5 0.35
UPS2CrMoW12 0.25 0.10 1.00 11.5 1.00 0.50 0.5 0.25
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Table 5 Strengthening treatment conditions for
X20CrMoV121 steel

1050T, 15min, AC
760C, 90min, AC

Normalizing

Tempering
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120C, 2hr 20min
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Fig. 3 The schematic diagram of SP-Creep tester for creep properties evaluation
using miniaturized specimen (58159 Al 247563%.)
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Fig. 4 Various microstructures for as—received X20CrMoV121 steel weldment
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Pig. 6 The SP-Creep curves for B.M, CGHAZ and
W.M of X20CrMoV121 steel weldment
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