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Abstract

The U-Mo fuel for research reactor is coated with Al cladding material.
The Al cladding is reacted with coolant water to form boehmite, resulting in the
decrease of thermal conductivity. This leads to the increase of fuel temperature
and the failure of the U-Mo fuel. In this study, we coated Zr, Ti as a protection
layer of Al using Magnetron Sputtering and Arc lon Plating. The crystallinity
and microstructure of various coating layers were investigated and the adhesion
was evaluated using a scratch test.
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1. X—Ray diffraction patterns of ZrN coating layers with various N, gas flow.
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2. X—Ray diffraction patterns of Ti coating layer and TiN coating layer.



3. SEM images of ZrN coating layers with various N, gas flow;
(a) Osccm, (b) 5sccm, (¢) 10sccm, (d) 15sccm, (e) 20sccm

4. SEM images of Ti coating layer and TiN coating layer.
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5. Map of the main scratch test failure modes in terms of substrate and
coating hardness
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6. Comparison of the Co—efficient records for ZrN coating layers
with various N, gas flow
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7. Scratch morphology of Zr coating layers;
(a) Zr coating (b) ZrN coating (N> 15sccm)
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9. Scratch morphology of Ti coating layers;
(a) Ti coating (b) TiN coating
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