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Abstract

The effects of hydrogen concentration on the axia fracture toughness of Zr-2.5 wt% Nb CANDU

pressure tube material have been determined from room temperature to 30000. The specimens were

charged to 50, 100, 150, 200ppm of hydrogen. As hydrogen concentration increased, hydride volume

fraction, thickness and length increased. However, interhydride spacing remained nearly constant. At

room temperature, fracture toughness decreased rapidly with increasing hydrogen concentration until

hydrogen concentration was below 100ppm. However, fracture toughness remained at a similar level at

above 100ppm. Ductile-brittle transition temperature increased dlightly when hydrogen concentration

increased. At high temperature, fracture toughness also decreased because yield stress increased by

hydride volume fraction.
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Fig. 2 The determination of crack initiation point
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Fig. 3 The hydride morphology
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Fig. 10 The fracture stress of hydrides and the yield stress of Zr-2.5Nb as a function of temperature
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Fig.14 Fracture surface of asrecaved at () room temperature and (b) 100C



Fig.15 Fracture surface at (a) room temperature, 1?)—0“;1 and (c) 130T
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Fig. 16 fracture surface of (&) 50ppm ,(b) 100ppm and (c) 150ppm
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