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Elastic Plastic Finite Element Calculation of
Standard Fracture Toughness Specimens
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Abstract

The purpose of this study is elastic plastic finite element analysis for standard fracture toughness
specimens, The principles of elastic-plastic fracture mechanics are shortly summerized and the special
requirements for computational tools are derived. Possibilities to model the crack tip singularities are
mentioned. The relevant fracture parameters like J-Integral and COD and their correlation are
evaluated from elastic plastic finite element calculations of standard fracture toughnes specimens, The
size and form of the plastic zone are shown. The comparion between experiment and caculation is dis-

cussed as well as the application of the limit load analysis.
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Fig.3 Correlation between J-integral and COD(middle)

FE —analysis

experiment

Fig.4 Contours of the plastic zones in 3PB specimen
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Table 1. Elastic and plastic factors n, and n,
Specimen a/w Ne o
CT Plane Stress’ 0.48 | 2.34 0.8
CT Plane Stress’ 0.45 | 2.36 0.6
CT Plane Strain’ 0.48 | 2.32 1.7
CT Plane Strain* 0.48 2.33
CT Plane Strain* 053 | 2.28
3PB Plane Stress 0.37 1.71 1.2
CT Ex** 0.48 | 2.34
3PB EX* 0.37 1.68

Y Specimen thickness 17 mm
* Specimen thickness 25 mm
* Experimental data
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