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Corrosion characteristics of Zr-based alloys with Cu addition
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Abstract
KAERI had developed a Zr-based alloy for nuclear fuel cladding. The effect of Cu

addition to the alloy on its characteristics was investigated after the corrosion tests of
some alloys having different Cu content in both the distilled water and 70ppm LiOH
solution at 3607C, and in steam environment at 400C. The alloys were also examined
for their microstrues using optical microscope and TEM after they finally heat-treated
at 470, 520, 580C for 2.5 hours. In addition, the oxide crystal structure was
characterized by low angle X-ray diffraction. The grain size of the alloy was gradually
decreased with the increase of Cu content, while the size and number of precipitates
were increased. There was no transition of corrosion rate the Zr-based alloy developed
by KAERI at the corrosion test for 90 days and Zr-based alloy had a lot of tetra-ZrO-
in oxide films. So Zr-based alloy did hardly appear on the effect addition of Cu on the
change of corrosion rate but one division, the corrosion resistance were gradually

decreased with the increase of Cu.
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Table 1. Chemical composition of Zr-based alloys.

Zr-based alloys ID Composition (wt.%)

D-a Zr-0.2Nb-Sn-Fe-Cr-0.05Cu

D D-b Zr-0.2Nb-Sn-Fe-Cr-0.1Cu
D-c Zr-0.2Nb-Sn-Fe-Cr-0.2Cu
D-d Zr-0.2Nb-Sn-Fe-Cr-0.3Cu
E-a Zr-1.5Nb-Sn-Fe-0.05Cu

E E-b Zr-1.5Nb-Sn-Fe-0.1Cu
E-c Zr-1.5Nb-Sn-Fe-0.2Cu

Table 2. Manufacturing process for specimens.

Melting(VAR) I

B-quenching
(1020 x 30min)

A

Hot rolling(60%)
(590C x 20min)

'

Anneadling
(580 x3hr)

i

1st Cold rolling (40%)

Annealing (570  x 3hr)

Y
2" Cold rolling  (40%)

Annealing (570  x 3hr)

3¢9 Cold rolling  (50%)

Final annealing (470, 520, 580  x 2.5hr)
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Fig. 1. Microstructures of D-xCu, E-xCu alloys after final annealing at 470C, 5207C,
530C for 25hr ; (a)D-xCuwt.2% (b)E-xCuwt.%
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Fig. 2. TEM micrograph and EDX spectra of precipitates formed after final annealing
at 520C for 2.5hr in E-xCu alloys
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Fig. 3. Corrosion behavior of D-xCu alloys in various conditions after final annealing at
520°C for 2.5hr ; (a) water, (b) steam, (c) 70 ppm Li
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Fig. 4. Corrosion behavior of E-xCu alloys in various conditions after final annealing at
520°C for 2.5hr ; (a) water, (b) steam, (c) 70 ppm Li
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Fig. 5. Diffraction pattern on zircomium oxide formed in water at 360C of D-xCu and
E-xCu alloys after final annealing at 530°C for 2.5hr (weight gain @ 30 mg/dm’).



	분과별 논제 및 발표자

