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The effects of directional deformation behavior
on DHC behavior in Zr-2.5% Nb pressuretube
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Abstract

To explain the anisotropy of delayed hydride cracking (DHC) behavior in the longitudina
and radial directions in Zr-2.5%Nb pressure tube materials, tensile behavior in the radial
direction and the texture change in the DHC surfaces have been examined. The deformation
behavior in the radial direction appeared similar to that of transverse direction and the yield
strength in the radial direction is minimum in the range of 100-400°C. It has been found that
plastic deformation occurs during DHC process and the deformation mechanisms operating
during the cracking process were clearly different in both specimens. Therefore, it can be
concluded that the differences in crack propagation behavior between CT and CB specimens
are due to the differences in deformation mechanismes.
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Fig. 1. Comparison of DHC velocity in the radial and longitudinal direction [1].
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Fig. 2. Comparisons of K,y measured from CT and CB specimens with the basal pole
componentsin Zircaloy-2 and Zr-2.5%Nb materials [2-7].



a) cantilever beam specimen b) curved compact tension specimen

Fig. 3. Schematic illustration of a) cantilever beam (CB) and b) curved compact tension
(CCT) specimens[1].
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Fig. 4. The geometry of a small tensile specimen and a diagram of the machining in a pressure
tube.
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Fig. 5. Inverse pole figures for as-received Zr-2.5%Nb pressure tube material.

a) as-received (F=0.67) b) after DHC (F=0.59) c) after normalization
by texture coeff.
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Fig. 6. Comparison of texture before and after DHC cracking in the longitudinal direction
(CT).



a) as-received (F=0.67) b) after DHC (F=0.54) c) after normalization
by texture coeff.
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Fig. 7. Comparison of textures before and after DHC cracking in the radial direction (CB).
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Fig. 8. Yield and tensile strengths measured from small tensile specimens in the radial
direction.
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Fig. 9. Yield and tensile strengths measured from small tensile specimensin the transverse
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Fig. 10. Comparison of the yield strength in the radial, longitudinal, and transverse direction.
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Fig. 11. Comparison of thetensile strength in the radial, longitudinal, and transverse direction.
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Fig. 12. J-integral and crack extension curves at RT and 250°C.
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