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Effect of Hydride on Fracture Toughness of CANDU Pressure Tube
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Abstract

Fracture toughness of hydrided CANDU pressure tube drops little at room temperature. The hydride
effects of fracture toughness disappear at elevated temperatures. The fracture toughness decreases with
increase of hydrogen. In order to investigate mechanism of this phenomenon, fracture test was carried out
with hydrogen charging amounts of 50ppm,100ppm and at test temperature from 25°C to 300°C. With
increasing temperature, the ductile-brittle transition occurred due to the difference of mechanical
properties between hydride and matrix at the transition temperature. Also the transition temperature
increased with increasing amounts of hydrogen. On the other hand, at high temperature fracture toughness
of specimen with 50ppm hydrogen was higher than that of as-received specimen because hydrogen in
matrix may offset the barriers to dislocation motion, thereby increase the amount of deformation that

occurs in a localized region near the fracture surface.
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Fig. 2 J-R curve of as-received speciment with elevated temperature.
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Fig. 3 J-R curve of 50ppm specimen with elevated temperature
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Fig. 4 J-R curve of 100ppm specimen with elevated temperature
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Fig. 5 Graph of dJ/da with temperature

Fig. 6 Fracture surface of as-received specimen at room temperature.



Fig. 7 Fracture surface of 50 ppm at room temperature

Fig. 8 Fracture surface of 50ppm at 100°C
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Fig. 9 Graph of fracture strength of hydride & yield stress with temperature.
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