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Effect of Stacking Sequence on Mode Il Strain Energy Release Rate of
Composite ENF Specimens

M. M. Shokrieh"", H. Jarrah' and M. Heidari-Rarani’

1. Composites Research Laboratory, Center of Excellence in Experimental Solid Mechanics and Dynamics, School of
Mechanical Engineering, Iran University of Science and Technology
2. Department of Mechanical Engineering, Faculty of Engineering, University of Isfahan

Abstract: In this paper, the effect of stacking sequence on strain energy release rate (SERR) distribution is numerically
investigated in the laminated end notch flexure (ENF) specimens. ENF specimens are three-dimensionally modeled in finite
element software ABAQUS, and strain energy release rate is calculated by virtual crack closure technique (VCCT).
Numericalresults for different lay-ups showed that the available non-uniformity ratio (D, = D%,/D,D,,) in the literature only
depends on bending moduli and does not consider the effects of other moduli. Therefore, a new parameter which is dependent on
both flexural and extensional moduli is proposed for symmetric ENF specimens. Finally, a method for estimation of critical
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SERR in multidirectional ENF specimens is introduced based on the equivalent layup approach. In fact, each multidirectional
laminate is simplified by an equivalent unidirectional laminate so that both layups have the same flexural rigidities.

Keywords: Mode II delamination, ENF specimen, strain energy release rate, finite element modeling, equivalent layup.
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1. end notch flexure (ENF)
2. stability end notch flexure
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3. end loaded split (ELS)
4. double cantilever beam (DCB)
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5. virtual crack closure technique
(VCCT)
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