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Abstract

In this study, in order to evaluate the shape and the size of the plastic zone at the notch tip before
stable crack growth, a newly developed technique for plastic strain measurement, that is, the
recrystallization-etching technique was applied to observe the intense strain zone at the notch tip
of weld HAZ,

1) The recrystallized specimens showed that the amount of the intense strain zone, more than 20%
plastic zone, was quantitatively observed as the plane strain state during the growth of the plastic
zone.

2) The behaviour of plastic deformation at midsection are different for parent and weld HAZ. In
addition, the micro crack initiation occurs at midsection, parent and weld HAZ when the crack
opening displacement(COD) value is §: =0.4mm

3) The plastic zone for parent proceeds in the forward direction at notch tip and for weld HAZ in
the right and left direction at the notch tip.

4) The relation between plastic strain energy(Wp) and COD(d,) depended on yield stress,
gradient and plastic strain size,

* EGR, REXERL BWMTERM
*x ERR, 2488 BERMITEE



B mEadEe BEepegd MY WwE(D)

I #& £

BORE#S BWER BEBEype +o0 ®ing
of ulel %% Halte BEFHREM) SEES
F HEEYe sEd e BmAEE, EIREME
drbe M - EEUERRLY] (Fo)
c]r_l)~37.

ol & {EAE #klel EEE-F MEinelAlsY —
fxayo 2 BRpE o A B ARy SUEOIMEEL B8
Sh MLl Hitke]l Mok Aol U, &
R THA mEgEme %t ZX2FHE
Aol 7 EEE A o shiv WERGEL
(heat affected zone: HAZ) itfgol K3 ANEEMR
RS BBt Uk, ole{ 3 TEEMM
o) BHiEE flste] ZbA M AL AR
FFABRRY A7t tiEo] olE #hfgelut Y%k
gl Wks witel BghS ERESHA giesl:s
o leo,

Zo Y eme Bkl I HREE Adx
=, Rice, Rosengren®, Wells™ %o 38 - ¥R}
o MEE BEKER JiEs o CODe BHAE 4
58ty o9, g+ Shoji®, lino, Suzuki?,
'Y, lino'® %ol RS HHSIY Wi
Behy WSV BT TEEMS REEY}
ol

e o] 4bal 32 FATERAME A kel
A piesage] Faka 2713 HABAEY EEE
ab ofvlel RNEAAE EMED ZAL 4 U+ #
#rel of 27tz Eir=E A ¥ Folw, 3] %
ARl TEMNSE ML BRI
W3 MUSE8HS KRR ERwoE Mg
file =E«c},

utgfA A gl A Rfe]l TEEmMe 2 &
{b3le B HAZBoM=E 713 WHBT 2oz
el Al BEBUEH S MRk &R FH R

el pREE HRow kA FimolAl 2

o] BN xS BMBEEES BELES
FEFsko] EES)l o,

Bopalas)

2.1, B®hA
A REel AT M AT 25mmel #iH
MEEPAE, BTH 4, 1989%F 12A

39

(SB 41, KS)e 2 fb8foad HmpgnEg-e
Table 13 #r}, .

22 RS 150mm X400mme] MRS 2 BT
% BIEAMmI} EMCE 7ol smme 900 VES
mIsks, 2 4o Mrolojxzolz ipiEss
sl Table 20 &RE Tl —EEES
ralhodct, Wik MRS Aoz Fyy—3
“‘FS%‘£ ety S Wme® 8 # 30mm

2 BEIiov, REAY AHE Fig 1olx9)
go} 101# FLERH KBRS Hisko] A Eie
% 39l

oluf MEgH S HolFm-e BEHmA —KA4
ok, REA Zvle #BHe BBHAZ =%
Charpy®E #0872l Z7]<l  10mm X 10mm X 55

Table 1 Chemical compositions and mechanical

properties
(a) Chemical copositions(wt%)
C Si Mn P S
0.18 0.25 0.84 0.018 0.012

(b) Mechanical properties

Yield strength | Tensile strength Elongation
(M Pa) (M Pa) (%)
3.308%x10° 4.626 X 10° 42

Table 2 Welding conditions(submerged arc weld-

ing)
Heat Pre- . Current | Voltage Welding Wire dia.
. heating speed
Input temp.
(kJ/cm) (c) (A) (V) |em/min)| (mm)
20 200 400 25 30 4.0
30 200 450 33 30 4,0

Fig. 1 Welding plate configuration and extraction
of specimens
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Fig. 3 Schematic diagram of COD test equipment
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Fig. 4 Relation between recrystallized zone size Rx
and COD ¢, at midsection
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