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Fig.2 Test specimen with crack
(a) Geometry of specimen, () Crack dimension
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Fig.3 Deformation process of crack tip region
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Fig.5 Strain distribution around crack tip
(a) Co-ordinate system, (b) Strain ey versus radius r
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Fig.6 Meshes used in finite element calculation
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COMPARISON OF FINITE ELEMENT CALCULATION
AND EXPERIMENTAL STUDY OF
ELASTIC-PLASTIC DEFORMATION
AT CRACK TIP

Zhou Zhongliang Gu Jialin  Chen Nanping
(Dept. of Material, Tsinghua University, Beijing 100084, China )

Li Guochen Liu Honggiu
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China )

Abstract The strain field around a mode I crack tip with plane stress deformation for
Fe-0.5% Si material specimen was measured by SEM, micro grid method and digital image
processing. Finite element method (FEM) for elastic-plastic deformation was used to cal-
culate the experimental object. Comparison of experimental and FEM results showed that
FEM based on the updated Lagrangian formulation was in good accordance with experi-
mental measurement. But some factors, e.g., plastic dilatancy, should be inciuded as cracic

tip was nearly to extend.

Key words crack tip, elastic-plastic finite element method, strain field, elastic-plastic

deformation



