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Effects of the Process Parameter on the Microstructure and Corrosion of
K-Cladding Tubes
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Abstract

To investigate the effect of cooling rate and annealing of K-cladding tubes, the
characteristics of microstructure and corrosion were studied for the specimens prepared
by varying heat treatment. From the microstructural study with varying cooling rates,
Widmanstitten structures were observed in both conditions air and furnace cooling. The
weight gain in the case of furnace cooling was higher than that of air cooling. This
was resulted from the slower diffusion at furnace cooling, which would form [z The
corrosion resistance with annealing condition was showed when the Nb content was an

equilibrium soluble state in matrix and when the [ix, phase was formed rather than [z

phase.
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Table 1. Heat treatment condition of Zr-based alloys with cooling rate
and annealing temperature.

Heat treatment Quench Annealing condition
Temp.(O) Region Time (hr)
. Air Coolin
10500, 30min 9 5700 Uy +By | 250
Furnace Cooling 50 hr
6400 Az +B 4 100 hr

Table 2. Area fraction of (3 ;, phase in Zr—based alloys.

Area fraction of (3 ,, (%)

Air Cooling

Furnace Cooling

11.7 %

155 %
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Fig 1. Optical micrographs of Zr—based alloys cooled by various cooling
process (@) air cooling , (b) furnace cooling.



Fig 2. TEM micrographs of Zr-based alloys cooled by various cooling
process (@) air cooling , (b) furnace cooling.
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Fig 3. Corrosion behavior of Zr-based alloys with cooling rate in water at 3600 .
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Fig 4. Corrosion behavior of Zr-based alloys with annealing in water at 3600 .
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