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Fracture prediction of V-notches with end holes under combined tension-
shear loading using the strain energy density criterion

Ali Reza Torabit*, Shahab Amininejad?, Filippo Berto2

1- Faculty of New Science and Technologies, University of Tehran, Tehran, Iran
2- Department of Management and Engineering, University of Padua, Vicenza, Italy
*P.0.B. 13741-4395, Tehran, Iran, a_torabi@ut.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Notches are one of the most common discontinuities in engineering structures that are created for
Received 28 June 2015 engineering design purposes. Dealing with V-notches in components made of brittle materials,
Accepted 04 August 2015

because of the presence of high stress concentration near the notch tip, detected cracks in this
region should be removed and repaired to avoid brittle fracture. The most usual repair method is
to drill a circular hole at the V-notch tip. Clearly, this hole removes the crack and changes the

Available Online 22 August 2015

Keywords: - . . L

V_mch with end hole initial notch geometry to a V-notch with end hole. Because of changing the initial notch feature,
Brittle fracture the load-carrying capacity of the new notch would be different from the initial one. Therefore, in
Strain energy density order to assure the safety of the repaired structure, fracture assessment of the new notch is

Brazilian disk

Mixed mode 1711 loading necessary. In the present research, first, a new test specimen, called Brazilian disk containing

central V-notch with end hole made of PMMA is considered for conducting fracture tests at room
temperature and the experimental fracture loads are recorded. Some new test results are
provided concerning brittle fracture in V-notches with end holes under mixed mode 1/11 loading.
Then, to predict the experimental fracture loads, the strain energy density criterion is utilized.
From the obtained results, it is shown that the strain energy density criterion could successfully
predict the static strength of notched Brazilian disk specimens for different notch angles and
various notch radii.
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6- Fictitious notch radius (FNR)
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1- Notch fracture mechanics

2- Finite fracture mechanics

3- Theory of critical distances

4- Strain energy density (SED)

5- Round-tip V-notch maximum tangential stress (RV-MTS)
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1- Brazilian disk weakened by a V-notch with end hole (VO-BD)
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