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Abstract

In order to explain the anisotropy of delaved hydrde cracking (DHC) behavior in the
longitudinal and in the radial direction in Zr-2.5%Nb pressure tube materials, the textare
variations in cracking surfaces have been examined. It bhave been found that the
deformaton mechanisms operated dunng cracking process werse sgnificantly differsnt in
both directions. (1012) twinning system operated when the DHC crack propagate in the
longitudinal direction and bhoth (1121} and (1012} twinning system operated when the
DHC crack propagate in the radial direction. Meanwhile, it could be confirmed that the
differences In strength are mainly attributed to the anisotropy of the texture. Therefore,
it can be concluded that the differences in crack propagation behavior between the
compact tension (CT) and the cantilever specimen (CB) is due to the differences in

deformation mechanisms which are resulted from the amasotropy of the texture.
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Comparison between radial and axial DHC velocity [1].
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Fig. 2. Comparsons of Km measured from CT and CB specimens with the basal pole

components in Zircaloy-2 and Zr-2.5%Nb materials [2-8].



a) cantlever beam specimen b} curved compact tension specimen

Fig. 2. Schematic illustration of a) cantilever beam (CB) and by curved compact tension

(CCT) specimens [10.
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Fig. 4. Inverse pole figures for as-received Zr-2.5%Nb pressure tube material.



a) ag-recaved (F=0.67) b} after DHC (F=0.59) ¢! nommalized by texture coeff.
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Fig. 5. Companison of inverse pole figures before and after DHC in the radial direction.

a) as-received (F=0.67) b} after DHC (F=0.54) ¢} normalized by texture coeff.
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Fig. 6. Comparison of inverse pole figures before and after DHC in the longitudinal

direction.
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Fig. 7. The basal pole component dependency of vield strength at room temperature.
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Fig. 8. The basal pole component dependency of vield strength at various temperatures.



a} radial (F=0.32} b} transverse (F=0.55) ¢} longitudinal (F=0.09)

Qool
"

Icio
[J < 1 random & > 1 random B > 2 random B > 3 random B > 5 randon

Fig. 9. Inverse pole figures for the tensile specimen after tensile testing at rmwom

temperatars.
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