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This paper gives comprehensive discussion on the valid-
ity and practical applicability of “"Critical COD concept”
to assess significance of defects in welded steel structu-~
reés or susceptibility to brittle fracture on the basis of
the authors' investigations subsequent to those reported
in the paper presented to The 2nd ICF, Brighton, 1969.
Further information about utility and limitation of the
concept is given and a simple procedure to evaluate criti-
cal COD value is proposed.

Uniqueness of Critical COD
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small size deep notch test (®),
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deep notch test with longitudinal
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remarkable effect on the & ¢ value.

Critical COD @, (mm)

Effect of Notch Acuity on The

0.01

Critical cobp =30 160 -T2 -0 —4 0
Testing Temperature (C)

Effect of notch acuity seen in

T b omd



"Fig. 10.

bend tests is shown in Fig. 9 as
1 cal to ASTM rec
) Omnme i
an example, where § denotes v Adation, According to this methoq tpe
. . E | Critical cop can be evaluateg
notche tip radius. It reveals E ] Simply from fracture ]oag
g and yielgq pPoint with the use of
that the effect of notch root o - oL the relation of EB /405
3 vs. O~ /0% (pi
; i3 i & ; 9+ 11) obtaineq £
radius on the critical COD is < Q0 Zon Tesi— Tom the finjte elatant
. ° 3.7 °lp=0.04mnr method (FEM) . P i %o b
slight so far as it is smaller 20,005 ;g;gﬁgmg © noted that troublesome pProce-
< o ol ot 1 dure in Measuring cop val
than 0.1 mm. 4 ot i Y& 15 not needeq in the pro
8.601 4=25mm c/d=0,28 methogq. posed
Temperature Dependence and R LIS e T s e e por7
. ‘Testing Temp (C). CON Jiend Tagg =
Scatter of Critical COD Value Fig. 9 3-Loint Bending 3y i
. t i thickness . I
From our experiments it seems difficult to give an ana- d > Specimen dopth (=324) Y — ) ,q R
5 v e L camentat Material | & 07 o
. . ©onoteh depth (g 2= o Pyl LA
lytical expression to temperature dependence of critical f:"mvhr2;:wd£j(oq Test 5 mv i |
o . crs U dmm) 8 " DBmeg A% /
" g . S o spa e 3} | mo<e!,<‘_
COD value. It would be convenient to plot @Pc in logari- - % o R |
- = 5 “ 7 FEM
. . . Pr-Aracture Joq, v lvield strose 2007 .
thmic scale against temperature (°C) in linear scale as a8 o dom) E,;“;;;t:;;Ls é - //f
Ty cpy oSSt {d - o)n ¢ - 5 S g o
shown in Fig, 1 & 3, One of the features to be noted is dlservice temperagyre ? 4/ }ﬁ;kM"
; Z T B g
that the ®c¢ vs. T relation generally has relatively large govﬂﬂg “*f:jg T e :
. omﬁ’ LUt My wflnf,’;,‘é‘ ]
scatter as seen in the figures. It is necessary to cla- F' §-§:%;fﬁl .
, ig. 1 S T ¥ s e
Y . Stress Ratio n'_\-/ory's 4 f
Fig. 11 3

rify the causes of this scatter and statistical treatment
would be necessary when quantitative prediction of fractu- .
£losing Remark

re strength is made on the basis of B¢ concept.

COD_Bend Test as a Fundamental Material Test

Bend test could be very useful evaluation test method
Uctures ang Selection of proper

from practical and industrial points of view, because
Bec value is to be taken as a

specimens can be made smaller and can fracture at consid-

erably lower load comparing with tensile test. As ment-~

ioned above @c¢ values obtained from bend test are in

good agreement with those obtained from tensile test.

& COD bend test method as a fundamental material test is v comm X
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proposed. The flow diagram of the procedure is shown in
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