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Abstract here with Times New Roman, 12pt. For example, as followings. There are two major second phases, i.e. -Nb and -Zr, that affect the corrosion behavior of modern zirconium alloys. Their formation varies depending on the annealing temperature. The -Zr phase particles are formed at a high temperature above Tmono; however, -Nb phase particles, known to be helpful for a corrosion resistance, are only stabilized if the zirconium alloys are heat-treated below Tmono. In order to nucleate the beneficial second phase particles (SPPs), and stabilize the alloy from corrosion even the subsequent annealings at high temperatures, the early annealing of 580 °C for 10 h was performed after the beta-quenching and prior to the hot-rolling and cold-rolling deformation processes.
The corrosion resistance is generally decreased as the annealing temperature increased. However, the early annealed samples showed low oxide weight gains of 340~390 mg/dm2 at 450 day (as shown in Fig. 1), which are similar to the sample underwent annealing at the lowest temperature, even the intermediate annealings were performed at high temperatures (above Tmono). The high temperature process is advantageous for manufacturing zirconium-based alloy cladding tubes and strips by providing a sufficient ductility; however, it can be detrimental to their corrosion resistance since harmful -Zr phases can be formed. The early annealing at 580 °C for 10 h induced a precipitation of the -Nb SPPs and stabilized the alloy, and further, hindered the dissolution of the -Nb SPPs and the formation of the -Zr phase. Thus, it was possible to enhance the ductility of the alloys while not worsening the corrosion resistance by executing a high temperature annealing above Tmono.
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Fig. 1. If required, maximum one figure is allowed. Figure should be aligned at center, and figure caption appeared here in italic font.
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