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Hydride Reorientation in Zr—2.5Nb Pressure Tube
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Abstract

The objective of this study is to investigate the reorientation of Zirconium-Hydrides for the
water-quenched and furnace-cooled Zr-2.5Nb tube with the different peak temperature and
stressing. Hydride reorientation tests were carried out under thermomechanical hysteresis from
room temperature to peak temperature of 38000 and 31000 on CB specimens subjected to
furnace cooling or water quenching after electrolytic charging with 60ppm hydrogen,
respectively. The hydrogen reorientation increased remarkably with increasing peak temperature
from 31000 to 38001 . Hydride reorientations increased with increasing external stress during
thermomechanical hysteresis, and represented the different aspect with varying the location of
the applied stress under the same stress.
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Fig.1. Schematic diagram of the cantilever beam specimens taken from
a CANDU Zr-2.5Nb tube
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Fig.2. Schematic diagram on thermomechanical hysteresis for Hydride Reorientation
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Fig.3. Distributions of hydrides on (a) the furnace-cooled and (b) the water —quenched
cantilever beam specimens.
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Fig.4. Photomicrographs on Hydride Reorientation with varying the peak temperature
of hydride precipitation: (a) peak temperature:3100 (b)peak temperature: 38000 .
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Fig.5. Photomicrographs showing Hydride reorientation during thermomechanical

hesteresis after a different pre-heat treatment : (a) Furnace- cooled (b) Water- quenched
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Fig.6. Photomicrographs showing the hydride reorientation at the different external stresses
during thermomechanical hysteresis: (a) 200MPa  (b) 600MPa.
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Ch = Cy” exp[p”Vy TRT] 0 (1)
Cy: Hydrogen solubility of a sample under stress
Cy’: Hydrogen solubility in an unstressed solid



P”: the hydrostatic stress, R: Gas constant, T: Temperature
Vy': the partial molar volume of hydrogen in the solid solution
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Fig.7. Photomicrographs showing hydrides reorientation and DHC crack with varying

the stressing- point during the same thermomechanical hysteresis:
(a) Stressing at R.T.  (b) Stressing at end of peak temp. (c) Stressing at 25001
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Fig.8.TSSP and TSSD behaviors under external stress and without external stress
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