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DHC and fracture toughness behavior along the cracking
direction in Zr-2.5%Nb pressure tube materials
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Abstract

To investigate the reason for the anisotropy of delayed hydride cracking (DHC) behavior in the longitudinal and
radial directions in Zr-2.5%Nb pressure tube materials, two series of specimens of which cracking directions are
the radial (T-R) and the longitudinal (T-L) one were machined and were hydrated with 60 ppm, and then DHC
and fracture tests were carried out. The DHC results show that DHC velocity in the T-L specimens is two times
faster than that of T-R specimens at 250°C, as reported earlier. Even though cracking direction is identical except
cracking direction, the fact showing the anisotropy of DHC behavior suggests that DHC process is not controlled
only by precipitation of hydride but may be controlled by the directional fracture behavior. The fracture test
results shows that the dJ/da of T-R specimens is about 40% higher than that of T-L at RT and 250°C. This seems
to be due to the difference in deformation mechanisms during fracture processes. Thus, the reason for the
anisotropy of DHC seems be due to the difference in deformation mechanisms operated during cracking process
along the cracking direction, namely, due to the difference in texture.
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Fig. 1. Comparison of DHC velocity in the radial and longitudinal direction [1].
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Fig. 3. Schematic illustration of dimension and configuration of three point bend specimens.
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Fig. 6. Comparison of inverse pole figures for CB specimens before and after DHC in the radial direction.
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