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Nd-, Zr-, La- and Y- compound films were prepared by dc reactive magnetron

sputtering in an Ar+O

2

 (Nd-O, La-O and Zr-O) or Ar+N

2

 (Nd-N, Zr-N, Y-N) gas

mixture. While the total pressure, temperature and target power were held constant,

the partial pressure of the reactive gas was varied in the range from 20% to 80%. In

this work hydrophobic (Water Droplet Contact Angle (WDCA) and surface free

energy) and mechanical (hardness, effective Young’s modulus and elastic recovery)

properties were studied. Hydrophobicity of the sputtered films was measured by the

sessile drop method with polar and non-polar testing liquids. The most often used van

Oss-Good-Chaudhury approach based on the Lifshitz-van der Waals/acid-base theory

was selected for calculating of surface free energy. Interactions with testing liquids

demonstrate the non-polar nature of all the surfaces tested. We found out that: (1)

Values of WDCA range from 94

o

 (Zr-O) to 106

o

 (Y-N). (2) Nitrides give rise to

systematically higher values of WDCA in comparison with oxides, which we attribute

to a difference in the electronic structure leading to a different number of bonds with

water molecules. (3) Reduced water chemical adsorption by the prepared surfaces

allows to obtain higher values of WDCA in comparison with WDCA for most of

transition metals compounds. (4) Hardness H of the prepared films ranges from 8

GPa (La-N) to 18 GPa (Zr-N). Zr and Nd compounds with values of the effective

Young’s modulus E* in the range 119÷144 GPa show high values of the H/E* ratio =

0.101÷0.124 and of the elastic recovery W

e

 = 67÷73%. On the other hand La and Y

compounds with E* in the range 128÷138GPa show low values of the H/E* ratio ≈

0.08 and of W

e

 = 43÷57 %.

Keywords
hydrophobic

mechanical properties

reactive sputtering

transition metal


