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Abstract A study on the effects of oxide growth on the mechanical properties degradation of pure zirconium
and Zircaloy-4 is carried out with high temperature tensile tests. It is found that the mechanical properties
can deteriorate with the oxide growth less than 1% of total specimen cross section, especially at 300~400°C
that is zirconium alloy cladding temperature during the nuclear reactor operation. It is also revealed that
Young’s modulus changes little but yield strength and tensile strength drop down to 20% and 40% of the room
temperature strength, respectively, in the temperature range. Fractographic analysis shows that the number
of dimples decreases and fractured surface becomes smooth with increasing oxide thickness.
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Fig. 1. Thermal treatment history of zirconium and zircaloy-4
specimens.
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Fig. 2. Drawing of tensile test specimen.
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Fig. 4. Stress and strain behavior of zirconium and zircaloy-
4 (test temperature: room temperature).
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Fig. 5. Yield strength of oxidized zirconium and zircaloy-4
with increasing temperature,
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Fig. 6. Tensile strength of oxidized zirconium and zircaloy-4
with increasing temperature.
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Fig. 7. Elongation of oxidized zirconium and zircaloy-4 with
increasing temperature.
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Fig. 8. SEM fractographs of pure zirconium specimens (X3,000).
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