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Abstract - In order to predict the elastic-plastic fracture toughness for metallic
materials, Finite Element Method(FEM) was used for analysis of compact tension
specimen. ASTM E399 test procedure was adopted for simulation of FEM. The
Load-Crack Mouth Opening Displacement curve obtained from this analysis was used
to detect the crack initiation point and determine the elastic-plastic fracture toughness
Jic. In order to prove the results, they were compared with the results from previous
experiments and they agree with experimental results.
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Fig.1 Procedure of ASTM E399
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Fig.2 Curve of Load-CMOD and (AC/C)-CMOD
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Fig.3 Arbitrary contour, I' around the crack tip
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Fig.4 Configuration of compact tension specimen
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Table 1 Mechanical Properties of AISI 4130

Material
Elastic modulus 209.426 GPa
Yield Strength 1176 MPa
Tensile Strength 1266 MPa
FElongation 7.86%
Poisson’s ratio 0.33
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Table 2 Comparison of experimental and analysis

results

Experimental results{1) Analysis results

Case | | Case 2 Crack Initiation| FEM | Eq.(9)

Specimen
No.

ratio

Jic

2
CMOD (kJ/m)

(mm)
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(mm)

Je
(kJ/m’)

Je
(kym)

CMOD
(mm)

LOAD
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0.63 [ 0.551 [0.549|44.7910.515( 35.7 | 44.80 | 44.34
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