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Jic and J-integral Behavior of Low-carbon Steel using
Double Edge Tension Specimen
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In this paper, the plane stress fracture toughness of cold rolled 4.5 mm thick SS41 steel plate was

investigated for various crack ratios respectively

hezt-treated specimens using the method of J-integral.

tension(DET) specimen.

in case of base metal,

normalized and annealed

The specimen geometry used was double edge

The experiments were performed on an Instron machine and all the crack lengths were measured by

traveling microscope.

The plane stress fracture toughness obtained by the method of Rice equation was Jic=22.8 kgf/mm

for the base metal, Jic=24.7 kgf/mm for the normalized specimen and J,c=26.9 kgf/mm for the an-

nealed.

The J-integral computed at the limit load was found unsuitable for fracture toughness determination,

because of large variation depending on the crack ratio.
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Table 1. Chemical composition of specimen

C Si Mn P S Ni Cu
0.17 0.05 0.47 0.02

0.01 0.02 0.04

Table 2. Mechanical properties of specimen

Tensile Yield
Specimen Strength Strength  Elongation
(kef/mm2)  (kgf/mm?) (%

L-T 46.4 34.1 36.0
R-T 50.2 40. 8 32.6
Normal. - 40.6 32.6 30.0
Anneal. 42.2 31.6 32.9
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Fig. 1. Geometry and dlmensxons of DET specimen.
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Fig. 2. Crack tip coordinate system and integral
contour,
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Fig.5. J-resistance curve for 2e¢/w=0.€66, DET
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Fig.6. J-resistance curve for base metal DET
specimen. ’
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Fig.7. J-resistancecurve for normalized, DET
specimen.
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Fig.8. J-resistance curve for annealed, DET
specimen.
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Fig.9. The relationship between Jic mean values
and crack ratio (2a/w).
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