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Microstructural analysis of HAZ in the welded joints of 9Cr heat resistant
ferritic steels for fast reactor
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Microstructural states of metallic materials can be expressed by system free energy, and the estimation of the
system free energy is useful for damage analysis of the materials. In this study, change with creep time in the
system free energy of the FG-HAZ in 9Cr heat resistant ferritic steels is estimated on the basis of a series of
experiments such as chemical analysis by using extracted residues, X-ray diffraction, and scanning transmission
observations. The change in the system free energy is expressed quantitatively by rate constants depending on
applied stress. It is observed that the steel ruptures when the applied stress exceeds the allowable stress. The
relationship between allowable stress and system free energy makes it possible to predict the rupture time in the

long term.
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Table.1 Chemical compositions of Mod.9Cr-1Mo steels examined (mass%).
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Fig.1 Change in chemical free energy with time at 873K.
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Fig.2 Change in elastic strain energy with time at 873K.
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Fig.3 Change in interfacial energy with time at 873K

- 110 -



34 BRI R ILYF—

LR E R R AF— BT RF—EB L OWHET R
X —ORFN T & DM E = R F— Db A Fig 412
Y, HRRE T RO ~ SR L TR,
OB OBLE R LTS, £, MiEEHRx
FX—-ORFEbIE, BROFz R X —0RIFRE
BAWT, BUTFoRcRbaha,

C C, Coun .
s =7 (ai)t ax, (o‘r)f e ksmftil O ©)
TR LY | EE ORISR > X —{HE
THIT2Z ENFHETH D, Tz, HBEEBHTRLX—
WX BN, BERAF—0 k OEINST IO
B CchHsZ LICE W RBEN WD, 5%RDIRE
THATEATV, kEZBEORSLE UCEHET 5 2 & T
ERDREICRBT DO TRITZ D L 912782
EEZHND,

-36550.0 Ry
&22

873K

-36600.0

. /J-mol!

-O-Grip
& -36650.0 |-|-B 105MPa
-4-95MPa
¥ 75MPa

2367000 Lottt
As 10 10 10 10
Time, t/h

Gy,
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