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Modeling of Precipitation in HAZ of 11%Cr Steel during Creep

—Study on Weldability of Heat-Resisting Ferritic Steel for USC Boilers (Report 5)—
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— SHAZ-H.T. : Peak temp. 1173(K),Heating rate 60{K/s)
HCM12A 1 pass welded creep specimen - 9 HCM12A pwhr : [5icing time 0(s),Coollng rate 300(Ks)
Temp.:923(K), Stress:120(MPa), Rupture time:686.0(h) NE g 1 5 Aging : Temperature 923(K)
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Fig.1 Change in number of creep voids and Fig.2 Change in W content in precipitates
creep rate with creep time with aging time
Table 1 Physical constants for the calculation
Temperature (K) i ; 45923 - Lath boundary
Volume of calculation (m®) (2x107)%(2%x107)
.- D, (m’s) 3.8x10°
Fe¥ o
Diffusion coefficient of W in a-Fe' Q (Jimol) 292.6%10°
Equilibrium concentration of W in a-Fe (mass%) 0.9
Equilibrium concentration of W in Laves (mass%) 58
Initial concentration of W in a-Fe (mass%) 1.93
Density of Fe,W (kg/m’) 13.04x10°
Density of a-Fe (kg/m’) 7.87x10° = >
Grid size in X direction (m) 2x10°® . . . .. .
Grid size in Y direction (m) 2%10° Fig.3 Schematic illustration of distribution of

Laves phase for the calculation
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Fig.4 a) Distribution of W content in matrix Fig.4 b) Distribution of W content in matrix

during aging (Aging condition : 923K X 100h) during aging (Aging condition : 923K X 10000h)
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