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Fig. 1 Definition of 3D J— integral for surface crack
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Table 1 Chemical compositions and mechanical properties of used materials
Yield streng Tensi ke strength
Material C Si Mn P S Cu Mo Al Ni Cr Ti Ti+Zr
o /MPa 6,/ MPa
WEL—TEN5% 009 025 1.69 0.017 0. 005 — — — — — 0.0 — 578. 4 630. 7
YM— 60C 0.07 069 1.97 0.010 0.016 0.21 0.38 0.003 — — — 0.18 59.0 716.9
YM—70C 006 082 1.75 0.008 0.005 0.21 0.48 — .55 — — — 629. 6 803.7
YM—S80A 0.08 0.31 1.30 — — — 0.57 — 260 0.50 — — 736.0 870. 0
A% ) CO> s .
; I= 128 A, , , ,
U=127V, V=13.0mm/s . 2 .
) 12 mmX 70 mm 2 (mm)
X 450 mm s , Table 2  Serial number of specimens and crack size
Specimen Welding material  Crack depth a  Crack length 2¢
° WMO YM— 60C 5. 487 18.226
, , 2¢co=10 WM YM— 70C 4.817 21.386
WM2 YM— 80A 5.338 21.339
mm, a¢=3mm s
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Fig. 2 Surface cracked tensile panel with instrument (A— B )
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Fig. 3 Distribution of strain along contour segment DC
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Fig. 4 Distribution of strain along contour segment 4B

9



50 7 ¥ R #21 %
3.2 J , s
CMOD , ;
5 J s s
CMOD (F ,
y )o « ”’
3 , J
—— WMO CMOD o
—— WMI1
S 2 p—v— wM2
o N
< 4 %
=]
\k
=
1 r (D ’
b b
0 5 1 A ’ ’
0.2 0.4 0.6 0.8 1.0
/0o ’
(a) J-integral ’
—e—— WMO o
0.02 | —*— WMi 2
o WM2 ’ s (J
= CMOD) .
S oot} (3)
’ ’
b b
0 . A L L ,
0.2 0.4 0.6 0.8 1.0
g /ao ’
(b) Crack mouth opening displacement
b o
5
Fig. 5 Comparison of fracture property of different specimens
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