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Abstract: It has been realized that a massive-like transformation, in which ¢ phase (ferrite) transformed to y phase
(austenite) in the solid state during and after solidification, was selected in Fe-C steels. X-ray radiography
confirmed that the massive-like transformation also occurred in Fe-18 mass%Cr-Ni alloys with Ni con-
tents of 8, 11, 14 and 20 mass%Ni. According to the equilibrium phase diagram, ¢ phase is the primary
phase in 8 and 11 mass%Ni alloys while y phase in 14 and 20 mass%Ni alloys. Solidification was always
initiated by nucleation of J phase and consequently fine y grains were formed by the massive-like trans-
formation in 8 and 11 mass%Ni. On the other hand, nucleation of  phase as a metastable phase was pref-
erably selected at lower undercoolings (<50 K) in 14 and 20 mass%Ni and consequently the massive-like
transformation occurred even in 14 and 20 mass%Ni alloys. Solidification of y phase can be triggered by
nucleation of ¢ phase followed by the massive-like transformation in the Fe-Cr-Ni with lower Cr/Ni val-
ues (the primary y alloys). Moreover, the present study demonstrates that the massive-like transformation
will be commonly observed in Fe-based alloys, in which ¢ and y phases are competitive each other from
a thermodynamic perspective. B
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Selection of the Massive-like -y Transformation due to Nucleation of Metastable 0 Phase in Fe-18 mass%Cr-Ni Alloys
with Ni Contents of 8, 11, 14 and 20 mass%

Tomohiro NISHIMURA, Ryota MATSUBAYASHI, Kohei MORISHITA, Masato YosHIYA, Tomoya NAGIRA and Hideyuki YASUDA
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FHEFC BT 5~ v v TIZERE™ 12 K 0 4kt 5 il 7y
Kl ZOMKLEHZZ S Z LT, ZOMMyR &Ky RO
R &G L BT E B,
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Fig. 1. Compositions of Fe-Cr-Ni alloys used for time-resolved
and in-situ observations.



Fe-18 mass%Cr-Ni 54 (NifHiL : 8, 11, 14, 20 mass%) (23613 DUELETE OO RIZ LB~ v TIETED RN
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Fig. 2. Setup of time-resolved and in-situ observation using
synchrotron radiation X-rays.
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Fig. 3. Transmission images in Fe-18 mass%Cr-8 mass%Ni alloys during cooling at 0.5 K/s from the melt. Dark ring was caused by
diffraction of sapphire window used in the specimen holder. Light region corresponds to solidification shrinkage.
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Fig. 4. Transmission images and diffraction images in Fe-18
mass%Cr-11 mass%Ni alloys during cooling at 0.17 K/s
from the melt (superheat: 15 K).
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Fig. 5. Transmission images in Fe-18 mass%Cr-14 mass%Ni alloys during cooling at 0.5 K/s from the melt.
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Fig. 7. Nucleation temperature plotted on Fe-rich portion of
the pseudo binary phase diagram of Fe-18 mass%Cr-
Ni-18 mass%Cr. Closed circle and open rectangles are
nucleation temperatures of ¢ and y phases, respectively.
The dash line in the 6 + y region indicates T, curve.

Fig. 6. Transmission images in Fe-18 mass%Cr-20 mass%Ni alloys during cooling at 0.5 K/s from the melt.
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Fig. 8. Temperature of the massive-like transformation as a
function of Ni content. The data are plotted on Fe-rich

portion of the pseudo binary phase diagram of Fe-18
mass%Cr and Ni-18 mass%Cer.

1000

: #to
C G0 © ]
= [ ] 4
100 E L 3
T - ]
g I ]
E 10 &= -
> E E
B C ° ]
4 = -
o LE °* o . E
E F L ] ' [ ° =
2 i e ]
L % o N
0.1 3 o, [u] a) E
. O 8Ni ]
r ® 1INi 7
0.01 & O 11INi (beyond limit) —
L | | | | | | | 3

0 20 40 60 80 100 120 140

Undercooling from Tg,, AT, /K

Fig. 9. Moving velocity of J-y interface during the massive-like
transformation as a function of undercooling from T,,
defined in Fig.8.
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