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On the High Temperature Nitrogen-Absorption of
Nitrogen-Bearing 20% Cr-Fe Alloys in Pure Nitrogen.

(On the function of nitrogen as an alloying element

in heat-resisting materials—VI)
Masazo Okamoto and Ohmi Miyakawa

Synopsis: o : :

This paper deals with the influence of nitrogen content of 20% Cr-Fe alloys containing
0+049%N, 0*119%N, 0°23%N, 0°339%N, or 0°24%N plus 0°139C on the austenite formation due
to the nitrogen absorption of these alloys in one-atmospheric pure nitrogen. The austenite
formation due to the nitrogen absorption and the thermal behavior of the formed austenite
were clarified. The results obtained were as follows:

(1) The depth of the single austenite zone formed at the surface of 20% Cr-Fe alloys by
the nitrogen absorption during the heating for 4 hours in the pure ‘nitrogen at 1250°C was
0*4~0*6mm, and the nitrogen content at the surface zone was 0:5~0°6%. The weight in-
crease due to the nitrogen absorption was decreased gradually as the nitrogen content of the
alloys was increased from 0°04%, to 0°33%. When 0°13%C was added to 20% Cr-Fe alloy
containing 0°249%N, the nitrogen absorption was promoted. ) ' ;

(2) The single austenite zone at the surface was richer in carbon than the cabon conent
in the inner zone consisting of a mixture of both austenite and ferrite, which was presumed
to be caused by the diffusion of cabon from the inner zone into the outer surface consisting
of single austenite phase during the nitrogen absorption. As regards to the carbon content
in the singie austenite zone, it was found in the alloy containing 0°249%N plus 0°13%C that
the surface zone was likely to have fairly lower carbon level than that in the inner zone.

(3) The austenite which was formed in the nitrogen bearing alloys by the nitrogen-
absorption at 1250°C was found to decompose in to ferrite and Cr;N during the furnace cooling.
The change from ferrite to austenite on heating was found to occur at about 900°C~1050°C.

(4) It was found that the austenite retained by quenching the single austenite zone for-
med by the nitrogen absorption was sensible to the subzero treatment considerably, and the
stabilization of the retained austenite during the holding at room temperature after the quen-
ching was not pronounced. ) .

(5) On the tempering at 600°C, such retained austenite became unstable, and decomposed
rather rapidly by the tempering at 700°C or thereabouts. )
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Right: Nitrogen absorbed at 1250°C for 4h and
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Photo. 1. Microstructures of 20%
Cr-Fe alloys. x50 (1/2).
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Photo. 2. Microstructuees of ‘‘single austenite
zone” of N-C spécirnen which was N-absorbed
at 1250°C for 4h and furnace-cooled.
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Table 1. N content of specimens before and

after the nitrogen-absorption.

Before thes After the N-absorption
Specimen _ 'Single austenite lc\,ﬁ:edf
o zone o
mark  absorp-  zone e
i Outer | Inner a?;?enite
{
N-0 C*04 "+ 0°48 034 011
N N-1t 011 i 0°55 1 0°39 | 0°13
{%) N-2 ¢ 023 | 059 ! 0°51-1 023
N-3 0°33 | 0-58 0-49 0°36
N-C 0-24 0-61 © 052 0-31
Table 2. C content of specimens before and

after the nitrogen-absorption.

N ‘Before the| After the N-absorption
Specimen - -
b ; n ‘1\113" 'Single austenite l\ggieeccl)f
mar :absorp- 1zone zone
tion f&rg‘te
i Outer | Inner | justenite
; : .
N-0 0*04 0°08 0°08 003
T N-1 0°04 0°06 0*08 003
(%) N-2 0°05 0-07 008 | 004
N-3 0-04 0-07 007 | .0°03
N-C 0+13 0 16% 0°18 i 0°10

* The C content of the surface layer (depth
of which is O‘2rr_1m) was 0°13%.

“Table 3. The increment of N content by
the nitrogen-absorption.

Specimen Sc?rll%le austenite Mized zone of
mark : ferrite and

QOuter | Inner | austenite
N-0 044 0°30 007
N N-1 044 0°28 0°02
(%)| N-2 0°36 | 0-28 0°00
N-3 025 | 016 0°03
N-C 0*37 : 0°28 0-07
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