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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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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.
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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.

fec BETHLIBMEBFRCTH S 111} OFEH
«+ABC & DL DB REHEE (ccp) THY, -
ABAB:- & D% A5 hep & DXFIE 2 MR 7-/8 & 8]
NBHZEWZXS5ThhA, hep 3B—-CEFEAELRD
LIBNWB—2ALL S TwEDLITT, ZZIHEBERE
BRI STWEERLIENTEDL. ¥ e KD
MoV TOFHLERIZEFBEOSA TR VWHEEF
MELT, €Mid {111} 12 % Schockley DEFSEE
MABEITAZ LK) ZOFRITEEAEL KT
%, LEZOND. EBEKRE, BEFROKEL5HD
HILILDIERAEIINF - RET I, 208
By e BEIFETS, LEZOND (LEDE).

—Fh, VT A VERBEMI R SR EmMAS
Tk oTRRIBZERILMOENRTEY (BHF

ZHE), ThoPBEDEd CBBELTWARIELCD
Do T,

ZLLOPWHIZOWTY —» e BEOFERILZ F L F—
HY > DFRDOBUS— LY P LEBWT LS
NTWaA, ThidERBEoEErSs LTTHEsR
LIETHAH ZOZEDSa l, effit e biciE
REMCTHDY, eBOFHN 7 H~ELEELEZLS
V. BRI e AT B L W) BB E bIFET A,
—77, ADIERThRrBL I, @ HoTu7
AVIRERLTWS, Zhid, €— o BENEHIC
EITLTVWBIEERLTWAS.,

o AKRBESRE LW ERIE, ZoTcok
FBEI/NE L, HBRBEAREVWZ EICLD. €4
FORKERESTHTOZFRI ) KREWT L, LHE
PREREDRKEVETIPSBELTVDE RS TH S,
e HTHRZEDOHIIZHKE Y B TCOZNINUTITEL
WZ ki, BFHIIHBKED» SEF ORI E &5
&, hep Bk & fee kR RIS R 5720 TH 5.

BREKREAOL ) CHBEKREFEEFL TV 5
B, ZOWBESHIEETOMY 2B TIERL, F
AP SERE, $hbb, BEED S EEER~
DNz B (Gorsky FIE). KEMWERHKLLY,
AY¥ ) — T NRE T BIBETRD b - IR
BARRDENLZRECERLDOTERERETS.

& &
AW BI L TR R#ERE L Tz wn i
REBICE—HIFIEMTL £ 5

2 £ X ®

1) M. L. Holzworth and M. R. Louthan: Corrosion, 24, 110
(1968).

2) N. Narita, C. J. Altstetter and H. K. Birnbaum: Met. Trans.
13A, 1355-1365 (1982).

3) P. Rozenak and E. Eliezer: J. Mat. Sci. 19, 3873-3879
(1984).

4) P. Rozenak and E. Eliezer: Acta Metall. 35, 2329-2340
(1987).

5) D. J. Ulmer and C. J. Altstetter: Acta Met. Mater. 41,
2235-2241, (1993).

6) FHAER, W
%, 333-338, 1992.

7) N. Tsukuda and T. Arai: Proc. Japan Academy, 69, Ser. B,
95-99, (1993)

8) D.J. Ulmer and C. J. Altstetter: J. Mat. Res. 2, 305-312
(1987).

A L INKRFEIL R F R AT #5874



—290 — BRAREASREF—ZFFAMATFYLAEBOTVT 4 A NERED X BEHTEIC L AR

9) L. S. Zevin and Z. Melamed: J. Appl. Cryst. 18, 267-371 11) H. S. Carslaw and J. C. Jaeger: Conduction of Heat in
(1985). Solids, Oxford Clarendon Press, (1959).

10) E. Johnson, L. Grabaek, A. Johansen, L. Saholt-Kristensen, 12) B. Baranowski, S. Majchrzak and T. B. Flanagan: J. Phys.
P. Borgesen, B. M. U. Scherzer, N. Hayashi and 1. Sakamoto: F1, 258 (1971).

Nucl. Tnstr. and Meth. B39, 567-572 (1989).



