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Effect of Heat Treatment on the Microstructure and Corrosion
Characteristic of Zr—-Nb Alloy
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Abstract

To investigate the effect of heat treatment on the microstructure and corrosion
characteristic of a Zr-Nb alloy, specimens prepared through various kinds of processing
and heat treatment were used. Autoclave corrosion test under the steam condition at
400°C, microhardness test and O/M & SEM studies have been carried out. The corrosion
characteristics of heat treated specimens were compared in relation to their
microstructures to clarify the relationship between microstructure and corrosion
characteristic. In Zr—-1Nb-0.2Cu alloy the corrosion characteristic was observed to be
significantly affected by heat treatment and the introduction of cold rolling after A
-quenching was indicated to increase the corrosion resistance probably because the
formation of precipitate was influenced by that process. The corrosion characteristics of
Zr-Nb alloys was thought to be controlled by the characteristics of precipitates formed

during processing.
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Figure 1. Flow Chart for Heat Treatment Process




Microhardness
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Fig. 2 Hardness response of Zr-1Nb-0.2Cu alloy during aging.
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Fig. 3 Influence of heat treatment on the corrosion of Zr-1Nb-0.2Cu

alloy in 400°C steam (30 days).



(a) Process condition 1 (b) Process condition 1
aged at 480°C for 3h aged at 580°C for 3h

(c) Process condition 2 (d) Process condition 2
aged at 480°C for 3h aged at 580°C for 3h

Fig. 4 Effects of process condition and aging temperature on the microstructure of
Zr-1Nb-0.2Cu alloy, 500x.



(a) Process condition 1 (b) Process condition 1
aged at 480°C for 3h aged at 480°C for 10h
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(c) Process condition 2 (d) Process condition 2
aged at 480°C for 3h aged at 480°C for 10h

Fig. 5 Influence of process condition and aging time on the precipitate formation
of Zr-1Nb-0.2Cu alloy.
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