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X-ray Diffraction Study on the Martensitic Transformation in
Cathodically Hydrogen Charged Austenitic Stainless Steels

Takatoshi ARAI, Katsuhiro ITOH and Noboru TSUKUDA

Cathodically hydrogen charged 304 and 316 stainless steels have been studied by means of x-ray
diffraction. Both «' and e martensites were formed by cathodic charging in solution treated samples, while,
very small amount of e phase and additional ' phase were formed in cold-worked samples. € and a’
phases rever to 7 phase below 723 and 923 K, respectively.

The change of x-ray profiles during ageing comes from the change of the spatial distribution of hydrogen
atoms. By fitting the observed profiles to those of calculated, the diffusion coefficient of hydrogen has been ev-
aluated as 1.0X 107" ¢cm? s7*, for both € and ¥ phases.
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Fig. 1 Depth distribution of hydrogen and corres-

ponding peak shift.
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X-ray diffraction profiles of cold worked
304 and 316 stainless steels before and after
hydrogen charging and ageing during 1
week.
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Fig. 3  X-ray diffraction profiles of solution-treated
316 stainless steel after hydrogen charging
with various charging time and ageing dur-
ing 1 week.
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diffusion coefficient of hydrogen.
Ad (0)/d = 0.021 for e phase and 0.
for ¥ phase.

012

— 288 — BERAKRIEASNIEA—RFFA FRF Y LAEPOC LT L4 FEREO X BEFEC X BB
y (111) y (111)
¥ (200)
a'(110) y (200)
a'(110)
£ (10.0)

~ £ (10.1) /

=]

& l y £ (10.0) £(10.1)

E’ \./A uncharge ¢ J ¢

g - y uncherge

= 4320min )

— 72000min
1440min ' 4320min
180min 180min
60min \ 60min

/\J\/\/\/L 30min 50min
25mi
20min min
M 10min /\JM‘& Smin
, Omin Omin
PEFErT EPESEET ISR BT BT BT 1 1 1 1 1 |
60 65 70 75 8 85 55 60 65 70 75 80 85
26 (deg) 26 (deg)
Fig. 4 X-ray diffraction profiles of solution-treated 316 stainless steel before and after
hydrogen charging and ageing during indicated time.
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Fig. 6. X-ray diffraction profiles of solution-treated

316 stainles steel annealed at indicated

temperatures.
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