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Phase Transformation Mechanism of Ferritic Stainless Steel by Nitrogen Absorption

Nobuyuki Nakamura, Toshihiro Tsucmivama and Setsuo T akaxi

Synopsis : Fe-Cr binary alloys with 12mass%Cr or more are originally fully ferritic in a high temperature range, but the crystal
structure can be changed from bcc (ferrite) to fcc(austenite) by nitrogen absorption in latm N, gas atmosphere at
1473K. In this paper, the mechanism of the phase transformation with nitrogen absorption was investigated in
association with crystallographical characteristic by means of optical microscopy and scanning electron microscopy. The
alloy used is a 27mass% Cr ferritic stainless steel. This steel can absorb a great amount of nitrogen (about 1.4mass%
at the maximum) in latm N, gas atmosphere at 1473K, so that the austenite formed at the temperature is kept to be
stable even at room temperature. Results obtained are as follows:

(1)The austenite formed by nitrogen absorption has the Kurdjumov-Sachs orientation relationship with ferritic
matrix : (111), // (011), [101],//[111]«

(2)The austenite grows in rod-like shape toward one of four <111>. directions, and the side faces of rod-like
austenite is confirmed to be constructed with two kinds of y/a« interfaces which have a good coherency in the

Kurdjumov-Sachs orientation relationship.
Key words : ferritic stainless steel ; nitrogen absorption ; phase transformation ; austenite ; Kurdjumov-Sachs orientation relationship ;
coherent boundary.
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Fig. 1. SEM images and schematic illustrations of
micro facet pits in ferrite(a) and austenite
(b) of Fe-27mass%Cr-N alloy.
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Fig. 2. Horizontal section at 1473K in Fe-Cr-N
system alloy.
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Fig. 3. SEM image showing the microstructure of
Fe-27mass%Cr alloy with nitrogen absorp-
tion treatment. Treated at 1473K for 16.2 ks
in 1 atm N, gas atmosphere.
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Fig. 4. SEM images showing growing direction of austenite formed through the nitrogen absorption treatment of
1473K-10.8ks in latm N, gas in Fe-27mass%Cr alloy ; photographs(a-2) and (b-2) are magnified SEM

images of (a-1) and(b-1), respectively.
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Fig. 5. SEM images of micro facet pits in ferrite (a)
and austenite(y) of Fe-27mass%Cr-N alloy.
Treated at 1473K for 10.8 ks in 1 atm N, gas
atmosphere. Photographs(b) and (c¢) are
magnified SEM images of (a).

Fig. 6. Schematic illustrations showing the Kurd-
jumov - Sachs orientation relationship
between ferrite(a) and austenite(y). Orien-
tation analyses are performed on basis of the
SEM images of Fig.5.
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Fig. 7. Microstructures of the surface(a) and just
under the surface(b) of Fe-27mass%Cr-N
alloy which was treated at 1473K for 10.8ks
in latm N, gas atmosphere. Fig.(c) is a
schematic illustration showing the Kurd-
jumov - Sachs orientation relationship
between ferrite(a) and austenite(y) ;
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Fig. 8. Schematic illustration of the growth of aus-

‘tenite which formed through nitrogen

absorption treatment.
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