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X-ray Investigation of the Carbon Steel charged with Hydrogen
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Table.1. Chemical composition of testing material.

Material C “Si Mn Fe
0.08 | 0.10 | 0.50

$541 { )
0.14 0415 | 0.70 | Re.

Table.2. Mechanical Properties.
Material Tensile Yield Elongation
| Strength | Strength
5841 | 42 kg Mmni| 27 Ky /mni’| 30%
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Fig.2 Cathode electroanalysis dpparatous.
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"Table.3. Experimental condition of X- ray

Apparatus JEOL DX-GE-E

(a) Charging time : O min.
Characteristic X-ray Co-Kx

Filter Fe

Diffraction plane (310)

Tube Voltage 35KV

Tube Current 10 mA

Comparative substance Ag powder

~ Camera length. 70mm

Collimator 1mm® double pinhole

Exposure time 40 minutes

Insident angle 0" 15° 30" 45°

(b) Charging time : 30min.
3. EBRRERLIUEER Photo. 1. Comparison with the diameter of X-ray ring.
MERTKER 2 6057, 12047, 18077, 24077fEiEL

1o ERBT & b DR Xtz ST TR C DRERRD BARBBISTADE < 70 368 > T T
T8 b Iz B ARORE S 2 Photo.1 (a) ~Photo.1 (f) WOBEEPDUFTORE (LT LB,
R BERMICOKREE R R 2T C &k - TRERANCE

ETE TN S B L rBHRIC - T h, B ABELDUT O x e HELS ¥, Z ORMEEITRL



KSR % i U 72 R SR X RAVBT TR 93

(¢) Charging time 60min.

(d) Charging time 120min.
Photo. 1. Comparison With the diameter of X-ray ring.
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(e) Charging time

(f) Charging time : 240min.
Photo. 1. Comparison with the diameter of X-ray ring.
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Fig.4. Space of between body centered
cubic- lattice.

©=The largest space : (% % 0)
@®= Next large space : (4, 0)

Fig.5.
Hydrogen position in body centered
cubic lattice .

IKBRFRTBEFHICEABE UTA-TL 3 EIEKRDT
L BHEES N, bec WTOBOETEREE 2.48A
ThHh, ZHCHE L CTKEDOFRTERIX 1.06AL /NS

X B Z

VWD TEADERTD 2B FORESIKTFD Fe BF&
HEFEOBHMICL 2D EEEALNT, KEIRA
METFEEZA B, IR HEFRCEAL 12KED
m%mggffﬁéﬁ,cnwmiﬁi%ﬁ&u
Bastien 5 12 /KED ZEN E % W ANIE (Fig.50T)
EEZZ. etk bee BFOBAEBERFD
FIER TR IR BT HRAT 2 @ o s0ne
E, ZOMOEMHT U EERL B2 BB, JNEEAE
(Fighs ®0.01 f) Tid 2JRFMIHE L TOTRIEIN
RELREEEEZ AL, ©5 UCOKERINEAENMNE,
Fha-Fe DT~YE (112) O _LICERT 3 &0 5
2T, UTohS- TKEBMERT<YE (112) E2E
B9 A0 HY SHEI N3 D EEATI.

CHIZ2MED bee HNHET % AT WEAEEICHET %2
DIENVTHBE, MURZ OEEEKDHIITE S KE LT
XRBHEES CEIZHES»THY, Bastiend F 5T
IKFRDETERTHD 4 8 & HIRRET I W TR
HCEBHB, U UBTROD & 5 kK ERHIT & 5 55
FHRDEAZDTLEINCE 53 D Th > TELFTN
Y ERZENT 213 EDISABEL T VAL B E T
T, XoTINYEOIEIMICT HBHFHESN 20 E 5
B TH 5. C\EERMBICKEBBAT S L0 53
bdHBY, Thid «-Fe fip C FF& H FEFDEH)
BELULTHY, CERFBNAMEMBIEATICE»
BHE¥%ﬁDﬁ%F%5tﬁ%T6%®T®5.b#
UCHTO/\ENE BE S B shTx b, HEFO
BT 5 C O S TEE S S DLWV ALY, UL
UMEEAE, NEERMEDINCKEDBEAT B HEFAL
B2 ROHTCEBKEPBABFEFTTHELEDPHL
TH#TH 2 EBbN 3, O ACHOIRETEDHD
BORROIT LI D VWKERFOBEAMB TS KX
ZRETUL» S EEL TV ANEEMNEICELEL DT
B0 EHEERT B, LIchs - THEEMBICEA LI
KFRT EERDOAMEICD 5 Fe FFEDMITH LW
Y EWREREC L, BOILHETOEBPERICHE > T
AT X D TIREBIC e Y, MERNEELEAILLS
WREBI N2, 2 OREER & L TX e X 36 0EIE D
b EMEDIG) & UTHIERERBH TN 2 b D EFET 3
T ENHSE, HABEMET AL TS, I HITK
FEWHE 2T C EITX b DX S ITRFDOEAISHET
BOTEY 2R OT TR S EETREENEST 3 C
LRI BL S8R5 TS

KICBIDBED SiERRDEAZREZELTH L, 1
BEM IS & 0240 B OKEWE EL 1o E, 7
NEEPTHES I D & OFRIMADOLE L% XEREYT
Bih> 555 %, Photo2 (a) , Photo2 (b) , Photo2
(c) wz DBEMERZRT.



IRFEW B2 HE U T2 REEM D X BB 95

(a) Non-charge
specimen.

(b) Hydrogen charged
specimen.
Charging time.
240 min.

¢) Fractured specimen
after hydrogen
charged 240min.
Stress amplitude.
46.0(kg/mm*)

Photo. 2.
Change of preferred orientation .
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