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The aim of this work is to clarify the crucial defects related to hydrgen

embrittelment (HE) in pure bcc-iron and austenitic stainless steel by positron annihilation lifetime
spectroscopy(PALS). Pure bcc-iron specimens were deformed at two different strain rates under a
hydrogen environment. These PALS results could be explained by the formation of vacancy-hydrogen
complexes, which were considered the dominant defects in HE. The two types of austenitic stainless
steels, SUS 304 and SUS 316L, were pre-charged with hydrogen and subjected to tensile straining. The
SUS 304 alloy showed HE, whereas the SUS 316L alloy showed low hydrogen susceptibility. The vacancy
clusters could be induced in both of the samples, indicating that they were not crucial in the HE
process. By comparing the defect behavior in detail using the PALS method, we can clarify the
vacancy-hydrogen complexes which are related to HE in fcc iron.



Y
70
bce
Y
hep €
Y
fee o

108 m2?/s 7.04x 10-15 mz2/s

5.79x

10%

1
Y
Y
Y €
SUS304
4N
850°C 1
0.09
mass% NH4SCN 50
A/m?
2.2x 105 /s 3.3x 104/s
16%
1
170 K 520K
10%
1
1
SUS304
10 mm 20 mm 0.2
mm 900
3 % NaCl + 3 g/LL NH,SCN
50 A/m’ 48 h
10 pm
g o
4.17x10* 57!
10 um
10% 10 um



178.1 ppm

10% 6.2 ppm
o’ €
XRD
2 3
100 600 20 min
3
150 ps
200 ps
1 2
250 K 420 K
300 K 315 K
220 K
300 K
600
EIHITRE—

500 [ ]
2400 7 ]
ﬂfmo - ]
ﬁgm ; BEf-Z2 7L

100 | INILY

170250 300315 340370420470 520
7=—ILEE[K]

600 , .
sool WHHFAE—
7
8400 L ]
g
#k300 [ ]
H.,
.,'igzoo . BRfr-ZEAL
100 L NLY
170250 300 315 340 370 420 470 520
T=—ILRE[K]
2
SUS304
3
(S-5)
6.2 ppm
900 K#zHY | T 100 — e —
800 | -10 pum i 28: [
700 KFEL T 400
+ 600 PKEBY g 4 .
% 500 2 360
=3 = —
E :88 % 2;87 .¥L777\5? ]
200 * S0l P
100 . m 160 — @ o
0 L * . M 120 1 ! 1
oS
10 20 30 40 50 O D5 &
VFH /% A Al
¥ ¥ %
3
4 S-S
10% 10 pm
10 pm
10 um 180
ps
160 ps 10%
10 um
o €
Y
180 ps



Ono, Shuhei Aoyama, Masanori Fujinami

232 Tﬁzgi ‘f 1 {:} l§§ e o © Setsuro Ito, Optical Express, 26, (2018),
00| 10w JSFEL] & o) . | 7942-7948.
& 600 m ob_e . ¢
= 500 2 360 ‘ ‘
E 400 ~ 320| ZHISRE— 19
12 300 ’?‘—'é‘ 2800 @ 1 1
200 W& o0 . B
100 10 w\;ﬁ)ﬂg }%5 1607 N ° 'ﬁz_;ﬁ'f SUS316L
08— o ng 120 : ‘
0/10 20 30 40 50 >% =
k#pY |OTH/ % S 2= 175 2018
e g $ ~ ¢ # 2.
4
2017
2017 .
180 ps 3. Masanori Fujinami  The Critical Defects
10% Induced in  fcc-iron on  Hydrogen
10 pm Embrittlement by Positron Annihilation
5 Spectroscopy  International Workshop on
100 180 ps Positron Studies of Defects 2017
300 ps o7
300 4. Masanori Fujinami, Shuhei Aoyama, Madoka
10% 10 pm Ono, Setsuro Ito Pores in highly densified
silica glass by positron annihilation
spectroscopy 12th International Workshop on
100 Positron and Positronium Chemistry

2017 .
5. Akari Komatsu, Masanori  Fujinami
Positron Annihilation Spectroscopy of the

S g KEBYI% loum 2 o KFBY R Defects Induced by Hydrogen Embrittlement
w8 o ® ® ® o T3 e ® & ° o | .
s M TE O 1 in bcc- and fcc-Iron, Gordon Research
{é 0 0 e e ® - ?{é 20 o o @ o | Seminars Hydrogen-Metal Systems
Al S Sa o 0m -
S320] 1539 o e e 1 i Fuiinami i
@i 280 1 @0l masszs i 6. Masan.orl Fu]lr}aml. Ak?rl Komats.u, Ayaka
45 240 . | 45240 . Nozaki, Kazuki Koizumi, The crucial defects
e 200+ o BRfL 4 e 200 - BR{iL - . X R .
M 128 o 5 & H"}gg * o v ¢ o induced in a-iron and stainless steel on
e . 1500 ] ; ;
g Bl e o, @ | 8o Suse ] hyd.ro.geg embrittlement by  positron
. T 0 L .
RT 100 200 300 400 R 100 200 300 200 annihilation spectroscopy, Gordon Research
F=—IVRE I°C F=—ILRE I°C Conference Hydrogen-Metal Systems
5 , 2017

7. Akari Komatsu, Ayaka Nozaki, Kazuki
Koizumi, Luca Chiari, Masanori Fujinami
Behavior of hydrogen-stabilized defects in
austenitic stainless steel probed by positron
annihilation spectroscopy, 13th International
Conference on Diffusion in Solids and
Liquids , 2017

8. Ayaka Nozaki, Kazuki Koizumi, Akari
Komatsu, Luca Chiari, Masanori Fujinami
Hydrogen-induced defects in o-iron on
hydrogen embrittlement by
temperature-variable positron annihilation
lifetime Spectroscopy  13th International
Conference on Diffusion in Solids and
Liquids , 2017

9. Masanori Fujinami Crucial defects induced
1 by hydrogen embrittlement in a-iron and
stainless steel by positron annihilation
spectroscopy  13th International Conference
on Diffusion in Solids and Liquids

1. "Significant  suppression of  Rayleigh
scattering loss in silica glass formed by the
compression of its melted phase", Madoka




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

, 2017
Chiari Luca
54
2017

Madoka Ono, Masanori Fujinami, Setsuro Ito,
“Void structure in silica glass observed with
positron annihilation lifetime spectroscopy”,
Glass & Optical Materials Division Meeting
2017 2017
Nagisa Sakata, Ayaka Nozaki, Luca Chiari,
Masanori Fujinami, Positron annihilation
spectroscopy of various zeolite materials, The
3rd China-Japan Joint Workshop on Positron
Science , 2017
Masanori Fujinami, Positron annihilation
spectroscopy of the defects induced in bcc-
and fcc-iron upon hydrogen embrittlement
(HE), The 3rd China-Japan Joint Workshop

on Positron Science , 2017
Luca Chiari
77
2017
172 2016
Masanori  Fujinami, Characterization of

hydrogen-induced defects in metals by
positron annihilation spectroscopy, The 15"
International Symposium in Metal-Hydrogen
Systems , 2016

53
2016
Masanori Fujinami, Madoka Ono, Setsuro Ito
Kenji Ito, Positron studies on pores in
silica-based glass The 14™ International
Workshop of Poistron Beam Techniques and

Applications 2016
173 2016
1
8
2018

p.1-77 (2018)

@
FUJINAMI, Masanori

@
CHIARI, Luca

KOMATSU, Akari

NOZAKI, Ayaka

KOIZUMI, Kazuki

SENDA, Tomoki



