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Abstract

The corrosion behavior and mechanical properties of Zr-based alloys was investigated
for the new Zr-based alloys manufactured by VAR(Vacuum Arc Remelting). corrosion
tests were carried out in a mini autoclave in 360 water, 400 steam and 360 LiOH
solution. Microstructures of tested alloys were analyzed by using optical microscope,
SEM and TEM. In the case of conditions for the corrosive test, all tested alloys in 40
0 steam showed higher corrosion rate than the 360 water and 70ppm LiOH solution.
Especially, the high Sn addition alloy showed the transition of corrosion rate after 80
days exposure. But the low Nb and Sn added alloy showed higher corrosion resistance.
The yield strength, tensile strength and hardness decreased as final annealing
temperature increased. It was concluded from TEM study that mechanical properties and
corrosion would be related to the microstructure of new Zr alloys.
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Fig. 1. Microstructures of Zr-based alloys after final annealing
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Fig. 2. TEM photographs and EDS spectra of Zr-based aloys
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Fig. 3. Corrosion behavior of Zr-based alloys at each environment for 300days
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Fig. 4. Corrosion behavior of each alloys after final annealing at 360  70ppm LiOH
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Fig. 5. SEM photographs of ziconium oxide corroded for 150days
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Fig. 6. The effect of annealing temperature on the hardness of Zr-based alloys
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Fig. 7. Tensile properties of Zr-based alloys at room and elevated temperature (400°C)
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Fig. 8. The effect of aloy element on tensile propertiesat elevated temperature
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