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Study on COD Bend Test as an Engineering Brittle Fracture

Initiation Characteristics Test

by Takeshi Kanazawa, Member Susumu Machida, Member
Yukito Hagiwara, Member

Summary

The brittle fracture initiation characteristics have successfully been investigated in terms of
COD concept in these few years. The COD concept seems to be promising as one of the possible
useful fracture criteria to assess the fracture behavior of steel structures. In order to clarify the
significance of defects in structures and select the proper materials, it is very important for the
fabricators to be able to obtain the critical COD value from small sized and simple test. The
present authors have investigated the effectiveness and utility of COD bend test as one of the
fundamental material tests. The bend test specimen can be made smaller and can fracture at
lower load, so that it could be very useful testing method from the industrial point of view.

But one of the troubles associated with the measurement of critical COD on a bend specimen is
that the notch tip COD is not so easily obtained for bend test as for tension test. So far a COD
value is estimated from the clip gauge reading using “rotational factor”, on the assumption that
a notched bend specimen rotates about a sort of “pivot”, the location of which in the specimen is
dependent of applied load.

In this paper the method of determining COD value at notch tip in a bend specimen is disscussed
on the basis of the results of experiment and calculation using the Dugdale-Barenblatt crack model
in bending stress field and Finite Element Method. It is revealed that the critical COD value can
be obtained only from fracture load of bend specimen.

The COD bend test were carried out with various specimen size and notch acuity for the purpose
of clarifying the characteristics of critical COD value. It is confirmed that not only the critical
COD value obtained from COD bend test compares well with that obtained from tension test but
also it is independent of specimen geometry to a certain extent.

Finally the tentative method of COD bend test is proposed as a fundamental material test.
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Fig.3 Rotational Factor obtained from Bend Test
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Table 1 Chemical Compositions and Mechanical Properties of the Materials tested
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Fig.16 Effect of Notch Acuity on Critical COD
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Table 2 Flow Chart for Determination of @,

COD Bend Test
3-Point Bending
: thickness

Material Fundamental Test

: specimen depth (=2¢)

: notch depth (=d/2=t)

: notch root radius (<L0.1 mm)
: span (=4d)

l

Py : fracture load oy : yield stress |

oy=1.5 Pysjt(d—c)? E; : tangent modulus
y=1 -

at service temperature

COD Chart
E@/dG'YNO'N/UY

v D o A+

2
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DINENDTH D,
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