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Abstract

As nuclear fuel burns in research reactor with high radiation level, the physical and
chemical properties of fuel rods are changed. Especially, the thermal property of fuel is
very important factor, because the temperature distribution of the fuel is high gradient
during burn-up. Al of cladding material for fuel was found to be oxidized during
burn-up, and AlOsz was formed, so it decreases the thermal conductivity. In order to
solve this problem, we suggest to coat Al claddings of fuel rod with Ni. In order to
investigate the effects of Ni coating, we experiment and compare these two cases.

As the results, about 80um corrosion layer was found on Al cladding rod without
coatings in 350 C, pH 6.5, 140 H, but there was no corrosion layer on Ni coated Al

cladding rod in the same experimental condition.
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Fig. 1. Digital camera and SEM image of specimen

before corrosion. a) digital image, b) surface

of Ni-coated cladding, c¢) surface of Al

cladding, d) cross of Ni-coated cladding

Fig. 2. Digital Camera image corroded by 350C and 140hours.
a) pH6.5, b) pH 55

Fig. 3. SEM image of specimen corroded by pH 6.5, 350C and
140hours. a) Al cladding, b) Ni-coated cladding
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Element | Weight% | Atomic%

e o 34.12 50.21

Na 1.63 1.66

" ”’ Al 23.1 20.16

i P 20.18 15.34

et s s o 20.97 12.63

Ni

Element | Weight% | Atomic%

(0] 5.55 16.12

P 11.73 17.59

K 2.01 2.39

Ni 80.72 63.9

Fig. 4. EDS analysis
and 140hours.

Corrosion layer 76.8

Fig.

140hours. a) Al cladding, b) Ni-coated cladding

5. SEM image of cross section corroded by pH6.5, 350C and




a) Corrosion Ia_y_g[',‘]_(ﬂ-r"fi Corrosion ]I‘ayer 70.4. Corrosion Iaye_r 86.9

o -

Fig. 6. SEM image of cross section corroded by pHb5.5 350C and
140hours. a) Al cladding, b) Ni-coated cladding

Element Weight% | Atomic%
(o] 21.62 33.28
Al 53.84 49.13
P 13.01 10.34
d K 11.53 7.26
Element Weight% | Atomic%
(0] 6.24 17.57
o Ni 77.54 59.53
l P 13.88 20.20
— T - K 2.34 2.7

Fig. 7. SEM image and EDS analysis corroded by pH5.5, 350C and
140hours. a) Al cladding, b) Ni-coated cladding
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