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For the developtnent of adwvanced zirconium allevs for muclear fuel cladding, the corresion
behaviors of zirconium kinary allovs were studied on the Jr-z=Nb, Zr-xSn, and Zr-zCu alloys,
The corrosicn test were performed in water at 360%C, steam at 400% and LiOH at 360% for
45 daws, The corrosion kehaviors of Zr-zNb was similar to that of Zr-zCu allows, Howrewer,
the corrosion behavior of Zr-z8Sn was different from Zi-z2Nb and Zr-zCu, The weizght zain
of Zr-zNb and Zr-zCu was increased with addition of alloving elements, When 5n is added
to Zr matriz in range below the sclukility lmit, the corresion resistance decrease with
increasing Sn-content, while in the range owver solubdity lmit, Sn has an adwerse effect on
the corrosion resistance, Especially, Zr-zEn allovs showed higher corresion resistance than
Zr-3Mb and Zr-zCu allews in LiOH solution,
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Table 1. Chemical composition of Zr—based alloys

Alloys Elements 2irconium
02 Nb bal,
05 Nk bal,
1.0 Nk baal,
Zr-xNb 15 Nb bal,
20 N bal,
a0 Nk bal,
02 5n baal,
05 Sn bal,
2 — x5n 10 &n bl
& En bal,
30 Sn bal,
0Z Cu bal,
05 Cu bal,
1.0 Cu baal,
r — xCu 15 Cu bal,
20 Cu bal,
a0 Cu bal,

Table 2 Condition=s for corrosion test

No. |Temperature Condition Days

1 Water B0 Dawys
360 ¢

LiZH 48 Daws

3 400 ‘o Steam 38 Davs




Alloys 02 2 1.0 % _EI] %

Zr - zNb

Fig 1. Microstructures of Zr—xNb alloys after final annealing at 650°C for 2hr,

Alloys | 0.2 % 1%

Fig 2. Microstructures of Zr—xSn alloys after final annealing at 650°C for 2hr.

Alloys 0.2 % | 1.0 % 20 %

Fig 3. Microstructures of Z2r—xCu alloys after final annealing at 650°C for 2hr.
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Fig 4. Corrosion behaviors of Zr-xNb binary alloys
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