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Abstract

In this paper, the plane stress fracture toughness of low carbon steel with 3mm thickness is
investigated for various specimen widths and crack ratios using the J integral. The experiments
is carried out for the compact tension(CT) specimen on an Instron machine.

For materials that may be approximated by the Ramberg and Osgood stress strain law, the
relevant crack parameter like the J integral and load line displacement are approximately nor-
malized. Crack driving forces in terms of J integral is computed using the above estimation
scheme. Abtained results are summarized as follows.

(1) The plane stress fracture toughness, Je, is almost constant in the range 50~70mm of
width. Hence Jc can be obtained by using smaller specimen than ASTM standad.

(2) Yoon's and Simpson’s formular which considers crack growth in obtaining J integral
show more consevative J than Rice’s and Merkle's.

(3) Jc is almost constant in the range 0.499~0.701 crack ratios tested. J¢ obtained by using
Kumar’s formular is 28.14kgf/mm for base metal specimen and 32. 51kgf/mm for annealed.

(4) Comparison of the prediction with actual experimental measurements by Yoon’s fo rmular

show good agreement for several different-size specimens.
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Table 1 Chemical composition (wt%)
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Table 2 Mechanical properties

Tensile | Yield
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Mate- | strength| strength .
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Fig. 1 Geometry and dimensions of CT specimen
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Table 3 7, 5, for the plane stress CT specimen
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