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New Crack-Tip Stress Distribution Scaling and its Application to the Prediction
of Fracture Toughness Temperature Dependence

Meshii, Toshiyuki
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Efficient collection of fracture toughness (Jc) is a key in structural
integrity evaluation of cracked structures that experience large temperature change. This is because
Jc shows approximately 1,400% change with 100 change.

This work focused on the fact “ fracture stress for slip induced cleavage fracture is temperature
independent,” and developed T-scaling method to scale crack-tip stress distribution at fracture
between different temperatures.

Finally, T-scaling method was applied to predict Jc temperature dependence as Jc in proportion to
(1/0 0) to the (n+l)th power, named as CDS method. Here, n and o O is a Ramberg-Osgood exponent and
scaling stress, respectively. CDS method was validated for total of 34 cases - combination of
material heats and specimen types - including 661 Jc data. Especially, CDS method successfully
predicted Jc temperature dependence of Cr-Mo steel (JIS SCM440), which the ASTM E1921 master curve

failed to.
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