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Thermal transformations in magnetron sputtered Al-Cu-O films
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Oxide ceramics are well known to be hard materials with high chemical

stability and long durability. A drawback of these materials is, however, their

brittleness after passing threshold energy during deformation. A general

way, how to improve toughness of oxides, is an addition of ductile metal. In

such a case, it is, however, necessary to determine thermal stability of such

material system. Recently, Al-Cu-O films prepared in our laboratories by

co-sputtering of aluminium and copper in argon-oxygen gas mixture have

showed an enhanced hardness and resistance to cracking [1]. In present

work we report on the transformation processes occurring in these films

during the annealing up to 1300°C in inert and air atmosphere. The films

were deposited with various copper contents (up to 10 at. %) by dual pulsed

dc magnetron sputtering on silicon wafers and aluminium foils. The phase

transformations in Al-Cu-O films were investigated by means of differential

scanning calorimetry and the phase composition of the as-deposited and

annealed films was characterized by X-ray diffraction. It was found that all

the as-deposited films are nanocrystalline one-phase materials with a cubic

lattice structure independently of the Cu content. With increasing Cu

content the lattice parameter varies from the γ-Al

2

O

3

 to CuAl

2

O

4

. At lower Cu

contents (1.5 and 5 at. %) the as-deposited cubic structure decomposes to

α-Al

2

O

3

 and CuAl

2

O

4

 at temperature about 950°C during exothermic

reaction. The highest thermal stability up to 1100°C of the as-deposited

cubic structure is achieved for the Al-Cu-O film with the Cu content about 10

at. %. An endothermic reaction detected above 1100°C will be discussed as

well.
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