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Experimental and Numerical Study of Energy Absorbtion in Drop Weight Tear Test
Specimen with Chevron Notch on API X65 Steel

E. Fathi-Asgarabad', S. H. Hashemi®’
' Ph.D. Student, Mech. Eng., Uneversity of Birjand., Birjand, Iran.
? Prof., Mech. Eng., Uneversity of Birjand., Birjand, Iran.

Abstract

The purpose of this research is presenting experimental and numerical methods for evaluating energy
absorbed by the specimen in drop weight tear test. Since, all the absobed energy by the specimen does not
cause the crack to propagate and some part of it creates plastic deformation near the anvils and striker, by
evaluation this energy one could calculate the percentage of plastic regions in different parts of specimen.
Test specimens were seperated from an actual spiral seam welded steel pipe with an outside diameter of
1219mm and wall thickness of 14.3mm. Then, chevron notch was placed in the middle of each specimen and
test samples were subjected under dynamic loading with initial impact velocity of 6.3m/s. Experiment was
impelemented on three specimens by dropping the impactor from 2m height. By drawing and analyzing
experimental data, linear relation between fracture energy and hammer velocity was achieved. Then, Using
numerical simulation and using mechanical energy formula this relation was generalized for initial velocities
between 5 and 9 m/s. Using this relation by having the impactor velocity in each time, one could evaluate the
energy absorbed by the specimen.

Keywords: Drop Weight Tear Test; API X65 Steel; Dynamic Loading; Absorbtion Energy; Chevron Notch.
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’ Gurson Damage Criterion
¢ Absorption Energy
7 Cohesive Zone (CZ)
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! Drop Weight Tear Test (DWTT)
? Fracture Energy

* Single Edge Notch (SEN)

* Chevron Notch
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! Crack Growth

? Plastic Deformation

* Crack Tip Opening Displacement (CTOD)
* Strain Rate Effects
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