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Fracture Toughness of irradiated Zr-2.5Nb CANDU Pressure Tube

using Load-ratio method
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Abstract

The fracture toughness of irradiated Zr-2.5Nb CANDU pressure tube material in Wolsung
CANDU site has been evaluated by means of Load-ratio method and Direct Current Potential
Drop (DCPD) method. In case of irradiated pressure tube, measurement of crack extension is
very difficult because it is not easy to install conventional measuring instruments. In load
ratio method, however, initial crack length, final crack length and load-load line displacement
curve are needed to measure crack extension in load ratio method. In this study, Load-ratio
method was applied to evaluate fracture toughness and compared with DCPD method.

Curved Compact Tension (CCT) specimen was manufactured with axially notch in outlet and
inlet of pressure tube. Fracture test performed at temperatures between room temperature and
300C.

At low temperature, the load-load Iline displacement in the fracture test showed the
discontinuous abrupt decreases caused by crack jumping. In crack resistance curve, unstable
crack growth stage was showed due to irradiation damage and hydride. The fracture
characteristic value (JIC, dJ/da) in the irradiated are lower than those of the unirradiated.

The result of Load ratio method was compared with DCPD method. Jic by Load-ratio method
was larger than that of DCPD method and dJ/da was smaller than DCPD method. The reason
is that crack initiation is determined at larger load line displacement in load ratio method. To
reduce difference between two methods, load-ratio method is modified by means of

relationship between crack length and load line displacement.
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