












Zr-1.0Nb-1.0Sn-xFe-xCuB alloy

Zr-0.2Nb-1.1Sn-xFe-xCr-xCuA alloy

Nominal composition

Table 1. Chemical composition of Zr-based alloys

Fig 1. Photo of Loop system



Fig 2. Manufacturing process of  the specimens 

Alloying
Element

β-treatment

Hot rolling

Annealing

1st CR &
Annealing

2nd  CR &
Annealing

Final
Annealing

Melting

A alloy B alloy

Vacuum Arc Melting

1020℃, 0.5hr

590℃, 0.5hr

590℃, 3hr

580℃, 2hr 580℃, 3hr

570℃, 3hr 570℃, 3hr

470℃, 2.5hr 510℃, 2.5hr
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Fig 3. Corrosion behaviors of Zr-based alloys

             a) 360℃ water   b) 360℃LiOH
           c) 400℃ steam  d) 360℃ Loop 
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Fig 4. Weight gains of  Zr-based alloys for 180 days of various condition
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Fig 5. Optical micrographs of Zr-based alloys            
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Fig 6. TEM photographs and EDS spedtra of Zr-0.2Nb-1.1Sn-xFeCrCu alloy            
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Fig 7. TEM photographs and EDS spedtra of Zr-1.0Nb-1.0Sn-xFeCu alloy            
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Fig. 8 Cross-sectional TEM micrographs of zirconium oxide
          on Zr-based alloy (weight gain:30mg/dm2)
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Fig 9. X-ray diffraction patterns on corroded samples having equal 
          weight gain of 30mg/dm2
          a) 360℃ water    b) 360℃ Loop 
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Fig 10. Fraction of tetragonal ZrO2 in oxide of formed for 120days and
            weight gain;  
            a) 360℃ water    b) 360℃ Loop 
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Fig 11. Hydrogen pick-up fraction of Zr-based alloys after corrosion 
            in 360℃ water and 360℃ Loop for 120days;
            a) 360℃ water    b) 360℃ Loop 
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