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Fabrication of partially stabilized austenitic steel with high strength and
performance against hydrogen embrittlement

Takaki, Setsuo
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In this study, the stabilization of surface austenite layer was attempted by
applying the solid nitrogen absorption treatment in order to realize the high strength and performance
against hydrogen embrittlement in a conventional austenitic stainless steel (SUS 304). As a result, it
was found that 1) the austenite phase containing 0.4% or more is stable even after 60% cold working, 2)
the stable austenite layer plays a role to retard the hydrogen absorption from the surface, 3) the center
potion of material has been strengthened to a high level by the deformation induced martensitic
transformation. As expected in the initial research plan, a high strength stainless steel with high
performance against hydrogen embrittlement could be fabricated by applying the solid nitrogen absorption
treatment to SUS 304.
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Fig.1 Nitrogen concentration profile
through thickness direction in
solution-nitrided SUS304 steel plate.

Fig. 2 @
()

() 60%

(b) 60%
100u

@
(b)



a)
2000

Nominal stress, o,/ MPa

Nominal stress, o,/ MPa

Oks

rlayer:.Qum

H-charged
1600 |- Uncharged

1200

®
o
o

N
o
o

0 L L L
0 0.05 0.10 0.15 0.20

Nominal strain, ¢,

3.6ks

rlayer:112um
Uncharged

2000

1600 |

1200 || H-charged

800

400

0 L L L
0.05 0.10 0.15 0.20

o

Nominal strain, ¢,

Fig.12 Stress-strain curves of SUS304
steel plates without (a) and with (b)
austenite layer.
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