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Preparation of Rare-earth Ytterbium-doped Zr-based Amorphous Alloy Thin Film by
Co-sputtering

Cui Hongbing™?, Zhang Maocai'?, Wang Yu'?, Wang Xindong?, Xin Bo"?
(1. State Key Laboratory of Baiyunobo Rare Earth Resource Researches and Comprehensive Utilization, Baotou Research Institute of Rare
Earths, Baotou 014030, China)
(2. Ruike Rare Earth Metallurgy and Functional Materials National Engineering Research Center Co., Ltd, Baotou 014030, China)
(3. Department of Physical Chemistry, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The rare earth ytterbium (Yb) doped Zr-based amorphous alloy thin film was successfully prepared by magnetron co-sputtering,
scanning electron microscope (SEM), energy dispersive spectrometer (EDS), X-ray diffraction (XRD) and contact angle tester were used to
study the relationship between the amorphous forming ability, film properties of (ZrssCussAlg)1-xYby (at%) alloy and the rare earth doping
concentration. The results show that the alloy system has the strongest amorphous forming ability when the doped Yb atom concentration is
9.37 at%. With the increase of Yb sputtering power, the pre peak at low angle gradually disappears, and the film layer evolves from
single-phase Zr based amorphous to dual-phase amorphous, especially when the power is greater than 50 W, a new amorphous diffraction
peak appears in XRD, and the diffraction peak intensity increases with the increase of power. Therefore, the best doping power for
obtaining a single-phase Zr-based amorphous film layer is 10 W, and the rare earth elements in the film layer are uniformly distributed. At
the same time, the surface roughness of the amorphous film appears to be an extreme point with the increase of sputtering power of Yb
target, and the corresponding contact angle of the film is 104.9°at 30 W, showing hydrophobic property. Therefore, the rare earth Yb
doping has a significant effect on the Zr-based amorphous forming ability and film properties.

Key words: amorphous alloy; rare earth alloying; ytterbium; magnetron sputtering; composition design
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