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Creep Strength Variation with Applied Stress on Stress-relieved and
Recrystallized Zry-4 Cladding
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Abstract

The bi-axial tube creep test was carried out using the stress-relieved and fully recrystallized low
tin Zry-4 materials under the the temperature range of 360-400°C and applied hoop stress of
90-150MPa. The diametral creep strength of Rx tube was better than the SR tube at the 90 and
120MPa stress conditions, while the trend was reversed when the stress was applied at 150MPa.
The stress exponents of SR and Rx tubes showed stress and temperature dependency and these
values were 3-5 and 4.5-7, respectively. The creep activation energies of SR and Rx tubes also
showed stress dependency, and these were determined as 45-65kcal/mole and 50-70kcal/mole,
respectively. The deformed structure of SR tube was maintained in the crept specimens, and well
developed dislocation cells and networks were observed both in the SR and Rx materials. To
explain the stress dependency of SR and Rx tubes, the concept of obstacle density distribution
with obstacle strength was proposed. As a result, the obstacle density of SR tube would be
decreased slowly, whilst that of Rx tube decreased rapidly with obstacle strength increase.
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