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Deformation behavior with temperature variation in Zr-2.5%Nb alloy
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Abstract

Deformation mechanisms with temperature variation in Zr-2.5%Nb alloy has been examined
by tensile testing at various temperature and inverse pole figure measurement using
differently textured tensile specimens machined by different angle from about 10% cold
rolled and flattened CANDU pressure tube. It is appeared that only (1012) twining system
occurred up to 330C and above 400C and <a+c> slip operated around 350TC in the
transverse specimen in which (0002) poles are concentrated in the tensile direction. It is
confirmed also that (1012) and (1121) twinning system operated in 30° tilted specimen and
only (1121) twinning system operated in 45° tilted one in which (0002) poles are declined
by 30° and 45° from the tensile direction, respectively. However, there was no detectable
twinning operation in longitudinal specimen up to 5507C. The occurrence of <a+c> slip near
350TC seems to be related to strengthening phenomenon around 350TC in Zr—base alloys,
because the additional operation 12 <a+c> slip system increase the possibility of disloeation
intersection and enhance the formation of dislocation jogs. This observation may provide
the proper explanation for strengthening and ircrease in activation volume appearing in

350-400C in Zr-base alloy.
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