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Abstract: ZrAlCuN films with different atom ratios were deposited by magnetron sputtering method. The mor-
phology and microstructure were investigated by field emission scanning electron microscopy (FESEM) and transmis-
sion electron microscopy (TEM). Nanoindentation and Vicker’s indentation methods were used to measure the hard-
ness and toughness of the films, respectively. Results show that the Zr, 55 Aly. 15 Cug o1 Ny 45 film exhibits nano—colum-
nar structure extending along the growth direction. Equiaxed ZrN (5-10 nm) nano crystals with [111], [200],
[2207] and [ 311] orientations other than AIN and Cu are found in this film. Zr, 9 Aly, 24 Cug o5 Ny 50 film shows nano—
columnar structure, and there exist ZrN (10-20 nm) nano crystals and Cu[ 111] crystals. Zro, 55 Aly. 15 Cug. o1 No. 45 film

possesses high hardness and higher H/E (H=41.7 GPa and E=257. 8 GPa) than the Zr, 5 Aly 24 Cuy o5 Ny, 5 film,

resulting in the former better toughness.
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Fig. 1 EDS results of the magnetron sputtering ZrAlCuN film
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Table 1  Mechanical properties of two ZrAlCuN films

Elastic Maximun Thickness
Sample H/GPa E/GPa

recovery depth /nm  /pm

A” 41.7  257.8 0.71 127.1 1.48

B* 27.0  225.8 0.49 147. 4 1.18

% A: Zro 36 Alo. 15 Cuo, 01 No. 1g
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B: Zro, 29 Alo. 21CUO. 08 No. 39
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Fig. 2 FESEM cross section morphology of magnetron
sputtering ZrAlCuN film
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Fig. 3 Cross section HRTEM morphologies and SAED pattern of Zr, 55 Aly 15 Cuo, o1 Ny 4 film
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Fig. 4 Cross section HRTEM morphologiey and SAED pattern of Zr, 49 Aly. 24 Cug, o No. 50 film
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Fig. 5 Nano-indentation of magnetron sputtering ZrAl-

CuN films
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