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Study of the thermal stability and mechanical properties of

co-sputtered Zr-Cu thin metal glass films
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Bulk Metallic glasses (BMGs) have been studied over the past decade for

their unique structural features, mechanical and physical properties such as

high strength, super elasticity and high corrosion/wear resistance. A new

challenge in the field of surface engineering now is to obtain such specific

materials in the form of a thin layer. Therefore, recently some attempts

have been made to deposit amorphous alloy thin films called Thin Film

Metallic Glasses (TFMGs). The glass-forming ability is linked to the

association of two immiscible transition metals which evidence dissimilar

physical and chemical characteristics. This is the case of the (Zr,Cu) system,

which is the subject of the current study.

Films were deposited on different substrates (glass, Si, steel) by magnetron

co-sputtering of Cu and Zr pure targets, the chemical composition being

controlled by the relative intensity applied to both targets. The whole Zr-Cu

system was studied, regarding their microstructural, chemical,

morphological (SEM, TEM) and mechanical characteristics

(nano-indentation). The thermal stability of films was studied, every 33°C,

from room temperature to 600°C by in situ XRD measurements performed

under helium atmosphere.

As expected, most of films (within the [25-75 at.%Cu] region) presented an

amorphous structure, resulting in outstanding hardness and Young’s

modulus values with respect to those of the pure initial metals. Evolution of

mechanical properties with the film composition was discussed on the basis

of the mean distance between the first neighbour atoms. The disordered

structure is stable up to 300°C at least, at which Zr-based oxides first

appear. At higher temperatures, various Zr-Cu intermetallic compounds

crystallize, which again influences the mechanical characteristics of the

heat-treated coatings.
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