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Phase Decomposition of Stainless Steel Weldment by Thermal Aging
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Synopsis : A SUS308 stainless steel weldment of which main phases are ferrite and austenite was aged at 450°C for a time period up to 11000 h in order

to investigate the compositional evolution of the ferrite by Mébssbauer spectroscopy. Changes in the internal magnetic field of Fe with aging

time suggest that the ferrite decomposes by spinodal process finally to produce the Fe-rich o and the Cr-rich &’ phase. According to the

mean internal magnetic field measurement, the Cr content of the former is about 9 at% Cr which is consistent with a calculated phase dia-

gram. The Cr content of the @’ phase is evaluated to be about 83 at% Cr by the isomer shift measurement, which shows a slight deviation

from the calculated phase diagram. The phase decomposition is accompanied by an increase in the hardness of ferrite, while that of austenite

is remained unchanged.
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Fig. 1. Schematic view of a weld metal.

Table 1. Chemical compositions of base and weld metals
(mass%).

C Si Mn P S Cu Ni Cr Mo N

“base 0.05 059 0.92 0.023 0.002 0.08 9.15 18.46 012 0.0003
weld 005 0.94 1.69 0.025 0.011 0.04 10.02 20.21 0.06 0.0004
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Fig. 2. Mossbauer spectra of stainless steel weldments un-
aged and aged at 450°C for the labelled times.
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3. Internal magnetic field distributions of stainless

steel weldments unaged and aged at 450°C for the
labelled times.
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Fig. 4. Mean internal maganetic field of ferrite as a func-
tion of aging time at 450°C.
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Fig. 5. Full width at the half maximum of the internal
magnetic field distribution of ferrite as a function
of aging time at 450°C.
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Fig. 6. Increase in the paramagnetic absorption peak as a

function of aging time at 450°C.
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Fig. 7. Paramagnetic Mossbauer peaks of the stainless

steel weldment. (a): unaged, (b): aged at 450°C for
11000 h.
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Fig. 8. Compositions of the Fe-rich ot and Cr-rich &’ phas-
es in the stainless steel weldment aged for 11000 h
at 450°C.
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Fig. 9. Bright (left) and dark field (right) images of the precipitate in the ferrite of stainless steel weldments aged at 450°C for 1h

(a, b) and 2000 h (c, d).
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