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Evaluation of Fracture Toughness of Structural Steels Through J Integral

Synopsis:

Yoshi fumi NAKANO

J integral, Kic and COD values were measured and compared with each other on four structural
steels, HT80, HT60, KD32 and SM41C. These fracture toughness parameters were obtained through
three-point bend tests conducted at low temperatures varying from liquid nitrogen temperature to 0°C.

The main results obtained are as follows:

1) The K¢ value calculated from Ji¢ is in good agreement with that obtained according to ASTM

standard.

2) The COD value calculated from J integral value through Dugdale’s model is approximately 1.4
times the empirical one regardless material, specimen thickness and temperature.
3) Equivalent energy method using Jc value gives a good estimation of fracture stress of a deep-

notched, tensile specimen.

4) Fracture stress calculated from K¢ or J integral value is greater than that from a COD value
through Dugdale’s model. The difference between them becomes greater as the plate thickness be-

comes greater and the temperature lower.
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Table 1. Chemical composition. (wt%)

Steel C Si Mn P S Cu Ni Cr Mo A%
HT80 0.11 0.27 0.78 0.014 | 0.006 | 0.25 0.98 0.46 0.435 0.031
HT60 0.13 0.29 1.16 0.008 | 0.005| 0.03 0.53 0.16 0.130 0.041

- KD32 0.13 0.34 1.39 0.007 | 0.007 | 0.01 0.02 0.02 — —

SM41C 0.15 0.24 1.16 0.019 | 0.007 | 0.01 0.02 0.01 Al 0.040 —

Table 2. Mechanical properties.

Steel Yield stress Tensile strength Elongation vTs
tee ( kg/ mm?) ( kg/ mm?) (%) (°C)
HT80, Q & T, #y* 79.1 83.7 16.4 —110
1/4t 53.1 64.7 29.0 —51

HT60, Q & T, {15
1/2¢ 54.0 66.8 27.5 —38
KD32, i3 32.0 48.4 26.9 —14
SM41C, Normalized, t4 30.8 48.2 38.6 —50

Note : ¥ 25mm in plate thickness
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Fig. 3. Typical plot of potential change vs. load
for HT80 bend specimen tested at 0°C.
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