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Abstract

‘53

COD test based on fracture mechanics concept was used in this study to evaluate the fracture toughness

quantitatively.

Effects of specimen sizes on critical COD value for ABS EH 36 steel and its submerged arc weldments,

and the variation of critical COD value depending on metallurgical/mechanical heterogeneities caused by

weld thermal cycles were investigated.

Experiment was performed by using specimens made from base metal and submerged arc weldments

according to BS 5762.

Obtained results are summarized as follows:

1) Critical COD value for base metal decreases with increasing thickness of specimen. On hand, as

the reduction ratio of critical COD decreases with increasing specimen thickness, critical COD

value becomes constant above a thickness of specimen.

2) Critical COD value for weldment decreases with increasing thickness of specimen and was also

affected by metallurgical states of base metal.

3) Size effects for weldment was greater at the hardened region.

4) Critical COD value was affected by microstructural change due to weld thermal cycles in weldments;

that is, accicular ferrite formation is favorable for increasing of COD value.

Q43T A A Ak 23 S 814
1. M B = Ew ARl AAA el W w
24 A7 AT g AESG Qe T
Aol TEEL A ¥ A6 U2 AFE S A e FREY AL AAA A 5
Aol 3 AL gleomz fAYLs 2L FAiel & o] 2Aap HR k3 A2} FAS AdH =

* QA En 4 e, 2A4, @ dd F3D
AR AFL 837144 A7, A9

* A3 AdTe S35 AT, B

#x i Hn F4Ee 24




2

to

49
ok $4%9 Q
o}, b0 o5 AT o ¥-yol
T A Hld f‘&zéﬂ%iiii
AL Hux oz Hrg ¢
tebslo] gk o FREY
7te Jr 5 9 &5 i 24 o
, A AR BT
< HrkEe el

ox

B o
1

Y
32 r&
I

i
Eo_uOkDij‘_‘,-lu:

0

4

K

© 2
&,
)
rO
-

BRI

bt

(o3

]

L
r1r
H
8
f‘;}&'r
O g

|
]
h

ofo
o
e
fr 4
A, rn‘.
L
op 1t Morj lo g

LSS
o

la

fu

2
ofi
fo
ok

azle &
A B e s
et
o Alsd 2719 Gl BT ATE A4

o3 '5:)\:%

e
Kl
30,

it

o4r Lz 1% o

Q
Ea
u

1.

~ o
oX mi

L
%

&
o
A

Ag BATA He 2
3 ool w2 44

&+ ebata,

£32% - AdUE - $AE - 4B
s7l s sk QAel mAE AW TS dee T
gabe Ael BAdAR ek @ebd B AFdAE

BS 576271 A = Crack Opening Displacement

(COD) Ad W& olfstd Ax T24 4y 7
ol ABS™ EH 36 79 &35 £449 stz 464
COD)ol| mH & Al =79 4&E FHstw, 35
of] @Hfs}t s3] 148 EFLAe]l S A EA
o st3) Qi =& dFE obgd Itz 3t
gich.
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Table 1. Chemical composition of base metal and weld metal (Wt%)

wl c Si | Mn | P s ‘ Al | Cu | Nb | V

Classification {
BM 12 mn t | 016 | 0.28 | 130 | 0.016| 0.007| 0.000 | 0.016 | 0.021| 0.045
BM 17 mn t | 015 | 0.37 | 131 | 0.017] o.008| 0.033| 0.016| 0.016] 0.031
BM 22 mn t | 0.165| 0.3 | 145 | 0.022] 0.009] 0.045| 0.02 | 0.015] 0.035
BM 30 mn t | 017 | o2z | 135 | o021 0.009] 0045 0.016 | 0.021 | 0.041
EL—8 Wire | o1 | 005 | %37 0030 o0.036 | 0.30 | Others 0.5
F—74+EL—8 o0 | 03 | Lao | 003 0.011 | | - - | -
Weld Metal 011 | 053 | 235 | 0.030] | 0.008] 0.085| 0.005| 0.022

Table 2. Welding condition of submerged arc weldments

Plate Tnick- Welding Wire Feed
ness (mm) Voltage (V) | Ampere (A) Speed (ipm) | Speed (ipm) Total Layer Groove Shape
28~32 800~820 16
12 2.4 2
26~30 820~840 19
17 7~ 8
22 30~36 760~820 15~16 2 9~10
30 12~13
+1) BSL British Standarde] w2l &=}5 v Al
+2) ABSX. America Bureau of Ships(e]= A-F¥ 39 HaZ=E =3 A,
#3) AWS: America Welding Society (=] % £4%3])9 wy A& = A4l
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Fig. 1. Shapes and dimensions of specimen,
notch tip location in weldments
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Table 3. Tensile properties of base metal and
weld metal

Thick-
ness v Weld
Cnm) Unit 12 17 22 30 Metal

Y.S. 42 41 41 38 54

kg /mm?
T.S. 56 56 57 53 67
EL. % 27 27 27 30 28
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Fig. 2. Effect of specimen thickness on critical
COD(8») in base metal
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Table 4. Absorbed energy anc'i fracture toughness data

E Size effect
Thick'nesc l Abs.E.at 25°C | Abs. E. »%
(nmy SnCrm) ‘ On/8m at 12mm e Abs. E. of 12mn 5. otz
On of 12mm
12 | oasz | 1 & | 1 | 0
17 | 0.4002 1 0.8417 79 | 0.9136 l 0.0723
22 | 03003 | 06254 65 | o078 | 0. 1304
30 | osoes | 16795 159 | 1.8u88 l 0. 1693
vebl gioh. 2] sFelA 2l COD@w - F7 7k &
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Photo. 1. Microstructure change due to welding in base metal (X300)
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Photo. 2. Photographs of fracture surface of
weldment specimens
a) Notch location, C of Fig. 4
b) Notch location, B of Fig. 4
¢) Notch location, A of Fig. 4
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