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Characterization and properties of binary and ternary alloys deposited by
combinatorial magnetron sputtering.
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In the 80s-90s the ability of metals to form glass was studied, and several metallic

systems exhibiting high glass forming ability were evidenced. This kind of alloys

contains one principal element, two or three secondary elements being added to turn

to the requested properties. Such alloys can only be synthesized if atomic diffusion is

at the best hindered, in order to stabilize an amorphous phase. Metallic glasses (MG)

exhibit very interesting properties: high hardness, wear resistance...Since 15 years

many papers were published on the synthesis of MG thin films, mainly dealing with

the study of the features and properties modification when one of the element

concentrations is varied. Considering thin films, the challenge is not to stabilize a low

ordered form, which is quite easy by working at low temperature, but rather to control

the film features. All the reported works point out the complex relationship existing

between chemical composition, structure and morphology of the films. In this work, we

will study thin films composed of chemical elements that are only partially miscible:

Ag:W and Ag:W:Zr mixture for MG thin films. In order to investigate a large chemical

composition range in a single synthesis step, the combinatorial approach is used. A

lot of analyses were performed on these thin films to determine their chemical

composition, structure and morphology. The film features will be discussed and

compared to predictions of the structure established by Y. Zhang [1] and to molecular

dynamic simulation results. We hope to benefit from the bad affinity of Ag with the

other elements to promote the formation of Ag nanocluster. Finally, the complex

relationships between crystalline structure and thin film composition will be tackled as

well as their influence on the wettability, antibacterial and hardness properties.
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