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Hydrogen-Defect Interactions and Hydrogen-Induced Embrittlement

in Iron and Steel (1)
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(b) Flow line and angle of influx

Fig. 4.1. To illustrate equation (4.2).
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B xR T RO THOMEEIS C DEREITO>TY
HEBAETIRHIEOBEI/NEL DD, Ti7%iE
AHNTRRTHEHILIEZ AW, (2)~180KLF
CTRARFEICLY, Wi, WL (R LER) L, B
X8 ® Plastic microstrain 7% L < 4% { % % (Fig.
4.3%°2D) = ¢ Plastic microstrain O &4 1%, XK
MOBEHRZOREHTEIDLIOKEDLZDICHHITH
NHILEBERLTVWALDEBRENS.,  OIREE
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Fig. 4.2. Influence of hydrogen (electrolytic
charging) on flow stress of high purity iron [1].
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Fig. 4.3. Influence of hydrogen (electrolytic

charging) on flow stress of high purity iron [2].
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I3 5 O AN OEBOBICF > 23 21ED, Xb
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> 7 ORI OEENAT LT DIRERTE X0 %
DIKEVEIUI L DO THLT 52D £z 205
HHPS R EF)THA. Fig. 4.3 I3 NTnwB L
2, 150 K LAF T RIS D BLELRTICHT L T L 2 W
(RIS REEE), BRI = oM T8 ok ks ©
HBH. KFSW iz, #E% RRRy=5500 T
BT BT HBIEEIR 130K $TTFAD
BRI AR B L USRI DORATH 5.
BB B 28I (BRAEE S ~190K)
KO (~190K DATF) 28THHH, RESHE T
FORABEAMWAEGE I N TWBESIIE, 20558
L72ZWTi bd LB LS 4. Zhid, B EBE S,
WMERMTHERICTEET S8, $-EREED EOR
MTLERSEL2ENDB-0TH> T (Fig
4.49729) Th o0 L OIREE (RFBE) (SKELRM
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8.3X 10551
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oL v vy
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Fig. 4.4. Influence of solute carbon on flow stress
of high purity iron.
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A BBOTHA.
ROWBIEI R IFTEBRKFEOXEBIZHLT, H
i 4719 i3 Table 4.1 (487 7= R K 53 0 $% i %
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ML ZMESE BREB GO I CERESEFLE S 2
FEEFFF—Ta— ¥ —OMEE TEMOE) X DM
G R, AR CRE 2 EEARELR S 7
BBIT—EINTTCKRETNZALBELLHICEALY
0.04 MPa LTHA O HF AET CHRE T BEMOED)
BRUESIhOEHEBAE L BEEFObO LT A 2k
DKEOHRARBN TS, 2R (1)KERMIC
L0, HKEMB LS AEMNOEERREN R L,
TR RIS T OGRS 2 B, (2)KFE IS
LHOHAHBMVOEGEE D ERAEA VT, KK
W“&wﬁ&#6w%Mk&Lfmﬂ®ﬂ BEAEL %
HIEEKRKEW (Fig. 4.5). 70 (3)X < 3&5EL 8L
DB A (LVHEE) PKERMCLVFEEZIEISENRT

= 12F
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- >10_.
<>
S~
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Vy: Dislocation velocity in specimen placed in vacuum
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Fig. 4.5. Influence of purity on moving velocity of
screw dislocation.

Table 4.1 Impurity concentrations of iron specimens employed by TABATA“~16),

C N S O Pb Au Ta Sb Sn Cd As Mo Ge Ga Zn Cu Mg Na Ni Co Mn Cr Ti Ca K C1. S Si F Be B

Fe(D) 46 4 7 122 <0.4<0.6<3 <1<0.6 <0.4<0.3 <0.410 10 1 <204 3 <5<7<307 8 3 0.8<30<6 <2
Fe(ll) [126 4 5 80 5 <0.4<2 2 8 <2 10 <1 1 8 200 7 10 60 50 2 <3 1 <2070 300<20 3 <70 <1 <4
Fe(H) RRRy( L300 k/ 4 k) =5 000-6 000 (Taotal impurity content < 20 atom ppm)




Pk K FE-RIHEER & K FEFERE (1) 607

E 200
=
.
2
o 100
Ei
@
= .

0

Tensile strain (%)
RRRy=4200~4700 de/dt=8.3X10"5s""

Fig. 4.6. Influence of hydrogen (electrolytic

charging) on stress-strain curve of high purity
single crystal iron.
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BB EHEIRTYS (Fig. 4.64729 Eg A KERM
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Fig. 4.7. Influence of hydrogen (electrolytic
charging) on low temperature creep rate of single
crystal pure iron.
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BHE Fe(H) it 4 B L FHFTHRELEAEDE THEMILS
72 RRRy~6 000 o> Bl sk.
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