2004

Relationship between Side-Necking and Plastic Zone Size at Fracture
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Abstract

Generally, fracture of a material is influenced by plastic zone size developed near the crack tip. Hence, according
to the relative size of plastic zone in the material, the mechanics as a tool for analyzing the fracture process are
classified into three kinds, that is, Linear Elastic Fracture Mechanics, Elastic Plastic Fracture Mechanics, Large
Deformation Fracture Mechanics. Even though the plastic zone size is such an important parameter, the practical
measurement techniques are very limited and the one for in-situ measurement is not virtually available. Therefore,
elastic-plastic FEA has been performed to estimate the plastic zone size. In this study, it is noticed that side necking at
the surface is a consequence of plastic deformation and lateral contraction and the relation between the plastic zone and
side necking is investigated. FEA for modified boundary layer models with finite thickness, various mode mixities 0°,
30°, 60°, 90° and strain hardening exponent n=3, 10 are performed. The results are presented and the implication
regarding to application to experiment is discussed.
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Fig. 2 Plastic zone and side necking shape.
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Fig. 3 Plastic zone and side necking shape.
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Fig. 4 Compare with plastic zone and side necking area.
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Fig. 6 Maps of out-of-plane displacement U, on a lateral
surface of the specimen measured by
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