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Nitriding and Sintering Mechanisms of 129%Cr Ferritic Stainless Steel Powder Compacts
in Nitrogen Atmosphere

Nobuyuki Nakamura, Setsuo Takaki, Masatomo Kamapa and Yowichi Toxunaca

Synopsis :

Sintering and nitriding behaviors of 12mass%Cr ferritic stainless steel (SUS410L) powder compacts in nitrogen gas

atmosphere were investigated by means of optical microscopy and chemical analysis. Kinetics of the austenitization
by nitriding was also discussed in terms of nitrogen diffusion within austenite grain and along grain boundaries.

The results obtained are as follows :

(1) At sintering temperature of 1473K in nitrogen gas atmosphere, about 0.26mass% of nitrogen is absorbed into the
steel powders through open pores during heating to the sintering temperature, and ferritic phase changes to austenite
owing to nitrogen absorption. Therefore, sintering proceeds in the state of austenitic structure at 1473K and then
austenite transforms to martensite on cooling to room temperature after the sintering treatment.

(2) Grain boundaries within powder particles play a role of free path for nitrogen diffusion, so that the austenitization
by nitriding in ferrite powder particles proceeds not only from the particle surface but also from grain boundaries within

each powder particle.

(3) Nitriding rate greatly depends on the grain size within powder particles, although it is dependent on particle size

itself when particles are of single crystal.
increased.
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Table 1. Chernlical compiositions of tt}; powders and feckE B DR TSV AT T A 304 O (5E (¢))
a molten metal used. (mass?6) LECBT 5. o2 bULED S L IL, BT aBARD410
Cr|Ni | C|Si|Mn| P |S |Fe LI EREr SEFHATHA L7254, BB Ok

Powders SUS410L/12.03] 0.12 |0.020] 0.75 | 0.1310.028{0.010{ bal.
SUS304L 118.72{11.27(0.011} 0.78 | 0.13 [0.029 {0.008| bal.
Molten metal {12.19]0.11 [0.004{ 0.65 | 0.09 }0.0310.017| bal. 22 =TT T T
20 410L (in N2) )
Table 2. Particle size distribution in stainless steel —_ - 4
powders. X 8L -
Particle size(um)| ~44 | 44~62 | 62~75 |75~105/105~149| 149~ 2 6L i
Fraction|SUS410L} 39.6 22.9 9.3 18.0 10.0 0.2 > 5 4
(vol.%) [SUS304L| 33.6 20.1 12.3 22.6 11.2 0.2 D 14 L a
<]
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Fig. 3. Isothermal phase diagram at 1473K for Fe-
Cr-N system alloy.
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Fig. 4. Heating curve (a) and change in nitrogen
content of SUS410L ferritic steel powder
compacts (b) during heating and sintering at
1473K.
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a: ferrite, a': martensite

Fig. 5. Change of microstructures in SUS410L fer-
ritic stainless steel powder particles during
heating to 1473K in N, gas. Specimens were
quenched from 940K(a), 1440K(b) and
1460K(c) during heating.
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Fig. 6. Optical micrographs showing nitriding
behavior of SUS410L molten metal. An-
nealed at 1473K for 16.2ks in N, gas. Photo-
graphs (b), (c) and (d) are magnified micro-
structures of the area surrounded by squares
in the photograph (a). Figure (e) is a sche-
matic representation for morphology of aus-
tenite formed by nitriding.
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gram for austenitization by nitriding in

SUS410L molten metal. Letter “x“ means

the thickness of austenite formed from the
surface by nitriding at various temperatures.
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