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A Nitride Reaction of Cr,N to = Phase in High Chromium-High
Nickel Austenitic Steels Containing 0.3~0.4% Nitrogen

Makoto KIKUCHI, Takashi SERITA, Saburo WAKITA, and Ryohei TANAKRA

Synopsis: :

The precipitation processes occurring during high temperature aging in high chromium-—high nickel auste—
nitic steels containing 0.3~0.4% nitrogen were followed by optical microscopy and X-ray powder diffrac—
tion analysis. Steels, mainly with a composition of 25% Cr-26%Ni-2% Mo-0.36%N, were aged at 800°C
for periods of up to 10 000 h. X-ray powder diffraction photographs of extracted residues indicated that
the precipitation of dichromium nitride, Cr,N, at the earlier stage was followed by the formation of ¢ phase
and 7 phase (a nitride with the structure of f—manganese type) and that the relative amount of Cr,N in
the extracted residues decreased with time of aging after 100 h. Microscopic observation of the electrolytical—
ly etched microstructure revealed that Cr,N precipitates covering entire grain boundary area at the earlier
stage completely redissolved and transformed to 7 and ¢ phases after 10 000 h aging. The result confirmed
a reaction of Cr,N->7 phase. It was suggested that 7 phase precipitation took place in steels bearing lower
concentration of nitrogen without accompanying the preceding Cr,N precipitation. It should be emphasized
that the solubility of nitrogen in high chromium-high nickel austenitic steels was determined not by Cr,N but

by 7 phase.
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Table 1. Chemical composition of steels (wt%).

Steel C ‘ Si ’ Mn Cr ] Ni ] Mo N Fe
36N2Mo 0.005 0.28 1.48 25.60 95.97 2.06 0.358 Bal.
22N 1Mo 0.011 0.31 1.38 26.28 9781 | 1.21 0.221 Bal.
31N2Mo 0.009 0.34 1.45 24.49 27.84 2.11 0.311 Bal.
41N 0.005 0.30 1.56 24.70 20.37 . 0.410 Bal.

Cre2N+7 CreN+ 7+ 0 7+ 0+Cr2N

“(a) 100 hr (b) 480 hr

7+ 6+ Cr:N

(¢) 1000 hr

(d) 4800 hr

‘Photo. 1. Optical micrographs of steel 36N2Mo after aging for indicated time at 800°C.
Minor constituent phases identified by X-ray diffraction analysis of extracted residues

are given in each micrograph.
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Photo. 2. Optical micrographs of the 309, cold rolled specimen of steel 36N2Mo after aging
for indicated time at 800°C. Minor constituent phases identified by X-ray
diffraction analysis of extracted residues are given in each micrograph. In (d), the
specimen was electrolytically etched in a nitric acid solution to reveal the position of
recrystallized grain boundaries.
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Fig. 1. Change in the lattice parameter of the
austenitic matrix of 309 cold rolled and
unrolled specimens of steel 36N2Mo with
time of aging at 800°C. Minor consti-
tuent phases identified by X-ray dif-
fraction analysis of extracted residues and
by selective etching (in parentheses) are
given.
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Photo. 3. Microstructure of steel 36N2Mo aged for 1000h at 800°C.
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(a) Backscattered
electron composition image. (b) Optical micrograph. Selective etching by means
of a potentiostatic technique. :
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Photo. 4. Optical micrographs of steel 36N2Mo after aging for indicated time at 800°C.
Selective etching by means of a potentiostatic technique reveals three types ot

precipitates in the microstructure.
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Fig. 2. Lattice parameters a and ¢ of Cr,N pre-
cipitated at 800°C in 309, cold rolled
and unrolled specimens of steel 36N2Mo.
Corresponding results obtained in steel
41N® fall in a shaded area.
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