BB g

oo Hh

12

(1) 22

B oo ® A&

A Study of the Formation of Brittle Cracks in Embrittled Materials
by the Effects of Environment

Kazuyoshi KAMACHI

Abstract

The process of formation of brittle cracks in embrittled materials by the effects of corrosive

environment were studied by X-ray diffraction and transmission electron microscopic observations.

In the case of stress corrosion tests of austenitic stainless steel, in spite of the small amount of

plastic deformation, dislocation density increased under constant low tensile stress and after the

half of the life times, many cracks were initiated. The initial states of these cracks are alike to G.

P. zone in precipitation reaction. These cracks were also formed in the hydrogen charged steels.

It could be considered that the initiation of cracks in the material which is fractured following

no large ductile deformation may be done as the process.
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Fig. 1 Ideal distribution of intensity of
Xray diffraction
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Fig. 2 Difference in shape of F (n) vs. n curves,
(a) shows the effect of cold work distorsion (b)

shows effect of particle broadening
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Fig. 3 Fourier coefficient F (n) plotted against n
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Fig. 4 Dislocation density against half width
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Fig. 6 (a) Ratio of half width against T/Tf
T :immersed time in 429 MgCle solution

Tf : fracture time
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SUS 39 (AISI 301)
i O stress 17.0 Kg/mm?2
L @ stress 14.0 Kg/mm?
@ stress 13.0 Kg/mm?
B © stress 10.0 Kg/mm?
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Fig. 6 (b) Ratio of half width against T/Tf.
T :immersed time in 42% MgCla solution
Tf : fracture time
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Fig. 7 (a), (b) Initial state of stress corrosion cracking in a grain at near the surface of the

specimen, which was immersed in boiling 429 MgCla solution for 2hrs. at 154°C under stress

of 17.3kg/mm2.
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Fig. 8 (a) Calculated stored energy against testing time till the fine corrosion cracks

were recognized (SUS 27)
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Fig. 8 (b) Calculated stored energv against testing time till the fine corrosion cracks were

recognized. (SUS 39)

5. KEREIC& > CTEDIBRERE

AT R T ISR & A BEUE DL RIISRE
tu OFFE TR, & FREOBRELFSRE DMK
Tk E R RERE T » —Y LIz e diEs.
0. 1IN OBk i T~, 0.1Amp/cm?
BEEOERE RIS EKEVF »—~PENB. CDL3
SR OV P 1 OF & TIRAIOFE, ZRROA
R, DSEED 5 B, T D & D R EEOE» KT 5.
I 9 137K & » THU 1O G.P. HEHHIRD
AT 5 JERRESH L V5 D, Lave 5RIT
diffuse streak »3fEfEs % C &E» B A 5. (Fig.10).
KEF v —T D FAD BELD, o5 BEEDER

Vol.22 No.3 (1972)

ek BEIT b BLo N D b D TH - TLERBRICIKR
v — P LT AR b Lave ZEICHAE 2zdiffuse
streak (Fig.11) %F9, BEEEE hic b L OFEOH
SHELH SN S, SOKEIETEE L » 2 5 BERED
NI b OFEFEE 10 EREISIIC & - TSI 2 B
3% HEREEA b A, Fujital®d Toya 7k
FWEIERD 2 EBAL T, ThbPKELEMOER
RESHTH 5 & Z AT, RBKBERBIC X - TIRAL
DIFEHE L, HUIIZSREDSAET A L &3P, AKEREEIT &
S THERHTDEIRL THMISOSFAET 2 L itk
34 DEEZA LN SE, ATEEEN OIFRE S KA
ThHHEVIPEZ D TRVENIPWH-T, ZD
B oL TOREIRR &R Twangs, Trumanl? 5



TR OB MG MW D %A

thin film: of SUS 27

Fig. 10 Laue photcgrcpk, taken from hydrogen

charged crystal of SUS 27
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Fig. 9 Initial state of micro-crack in cathodically char.red
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Fig. 11 Laue photograph, taken from hydrogen

charged crystal of Fe
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