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Microstructural Change with Nitrogen Absorption in Ferritic Stainless Steel Powder Compacts

Takeshi Naxauara, Nobuyuki Naxkamura, Hideto Goro and Sefsuo Takaki

Synopsis : Sintering treatment in latm-N, gas atmosphere was applied for 23mass% Cr ferritic stainless steel powder compacts,
and structural changes of the powder compacts by nitrogen absorption were investigated by means of optical

microscopy, chemical analysis and X-ray diffraction.

Mechanical properties of the sintered materials were also

examined in relation to nitrogen content and microstructures. The results obtained are as follows :
(1) In the sintering of powder compacts in N, gas atmosphere, nitrogen absorption into powder particles causes phase

transformations from ferrite to other phases.
content.

The phases formed are dependent on the temperature and nitrogen

(2) The amount of nitrogen absorbed into steel powder particles is determined by the surface equilibrium between
N. gas and nitrogen content of steels, so that the saturation nitrogen content increases with a fall in the sintering
temperature. At temperatures below 1473K, nitrogen is concentrated enough to form nitrides such as CrN and Cr,N.

(3) At around 1473K, the steel powder can absorb about lmass% of nitrogen, and this causes a structural change
of the matrix from ferrite to austenite which dissolves all of nitrogen. The austenitic structure obtained is so stable at
room temperature that the sintered steel does not undergo martensitic transformation during tensile deformation.

(4) A sintered steel with the chemical composition of 23mass% Cr-1mass9 N has about three times large 0.294 proof
stress in comparison with a sintered SUS304L steel with little nitrogen, and also has a good ductility in spite of

containing about 12vol.9%4 of retained pores.

(5) Sintering in N, gas atmosphere makes the use of a large amount of nitrogen possible for stainless steels, therefore,
stable austenitic structure is easily obtained without adding expensive alloying elements such as nickel.

Key words : ferritic stainless steel ;

powder compacts; sintering ; nitrogen absorption; surface equilibrium ;

saturation nitrogen

content ; phase transformation ; stable austenitic structure.
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Fig. 1. Horizontal phase diagram at 1473K in Fe-Cr
-N system alloy.

Table 1. Chemical compositions of 23mass% Cr
ferritic steel powder and SUS304L aus-
tenitic steel powder.

Cr{C|Si{Mn| P |S [Ni|N|Fe
Fe-23%Cr alloy |23.48/0.025( 0.96 | 0.08 |0.018[0.007|0.12 |0.043| bal.
SUS304L  [18.72|0.011{0.78 { 0.13 0.029|o.ooa11.27 0.065| bal.
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Fig. 3. Changes in nitrogen content of 23mass%Cr
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Fig. 5. X-ray diffraction patterns obtained from
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in N, gas atmosphere.
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