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DWTT and Its Analytical Study for the Evaluation of Brittle Fracture
Arrestability of High Pressure Gas Linepipe Steels

Synopsis:

Masao OGASAWARA

Drop Weight Tear Test is widely used as a testing method for evaluating the brittle crack arresta-

bility of linepipe steels.

Since this approach is originally based on the good correlation obtained bet-

ween the results of full scale brittle propagation test and the shear appearance of DWTT, it is not
clear if the same analogy could be applied for the recent large diameter and thick pipelines of newly

developed steels.

In the present investigation, a trial is proposed to analyse the DWTT by the fracture mechanical
method and to obtain the K¢, (fracture mechanical parameter for the brittle arrest) from the shear

appearance of DWTT.
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It is possible to explain the design criterion of the transition theory (DWTT)
by the design philosophy of the fracture mechanics.
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Fig. 2. Calculation of shear percent.
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Fig. 3. Specimens for estimation of compliance.
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Fig. 4. Change of compliance with respect to
crack depth.
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Fig. 5. Compliance and load change.
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Fig. 7. Relation of K to shear percent.
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Fig. 8. Thickness dependence of K.
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Fig. 9. K.,-value obtained from press—notched
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Photo. 2. Normal and abnormal fracture
appearances (Steel F).
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Photo. 3. Instrumented DWTT (Example).

Fig. 12. Slip line on bending.
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