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Plastic yield behaviour of perforated sheets
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Department of Metallurgical Engineering,
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Abstract

The sheet perforated with a uniform triangular pattern of round holes and
subjected to in-plane stress of arbitrary biaxiality was investigated. The equivalent
continuum approach was employed to develop a theoretical model for global
analysis, which includes dcfining a yield criterion and the strain hardening in
terms of apparent stresses and apparent strains. Finit element analysis and
experiment tension test were performed to examine the validity of proposed yield
criterion and strain hardening models of perforated sheets.
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Fig2 Stress distribuion in  unit Fig4 The change of hole geometries in

mmﬂememofs the directions of (a) s axis and
axis. (b) n axis.
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Fig3 f, in Eq®) as a function of Fig5 Mesh for 3-dimensional finite
ligament efficiency. element analysis.
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Fig6 SEM structure of hole-type shadow mask and geometry of hole. (unit: mm)
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Fig7 Yield curves calculated using Eq(6) and analysed by finite element method at
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Fig9 The initial yield curves calculated Figll The yield curves of perfarated
using Eq.(6) and analysed by FEM sheets prestrained with e=01
compared with the yield curves of and =01, respectively which
perforated sheets prestrained with were calculated and analysed by
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the base metal of perforated sheet
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prestrain and the ligament
efficiency was 0213,
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