
Poster: Nanostructures and Nanoparticles Thursday, September 16, 2012

PO4074

Industrialization study of NbC-based nanocomposite coatings, from

non-reactive sputtering to reactive sputtering
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An earlier study on nc-NbC/a-C coatings synthesized in laboratory scale

equipment has shown promising results for nc-NbC/a-C coatings as a

material for electrical contacts [1]. The next step would be an up-scale from

laboratory scale equipment to industrial scale equipment. The coating

deposition is in this study transferred from non-reactive magnetron

sputtering at a laboratory scale to reactive magnetron sputtering at an

industrial scale. Nc-NbC/a-C coatings were deposited by reactive

dc-magnetron sputtering in a reactive atmosphere containing Ar and C

2

H

2

.

Samples with relative carbon content from 12 to 70 at.% were deposited by

varying the flow of C

2

H

2

. The phase composition of the films was

characterized with X-ray diffraction (XRD), scanning electron microscopy

(SEM) and x-ray photoelectron spectroscopy (XPS). The mechanical

properties of the films were determined with nano-indentation. The electrical

properties were characterized using four-point-probe measurements and a

custom-built set-up for electrical contact resistance measurements.

The coatings show a similar microstructure compared to previous laboratory

scale experiments but smaller carbide grains are formed in the reactive

sputtered coatings at a given carbon content. A comparison of SEM images

shows a denser structure for the reactive sputtered coatings. The reactive

sputtered coatings have a lower resistivity (80 μΩcm compared to 250 μΩcm

for coatings containing 40 at% C) and are slightly harder in comparison to

non-reactive sputtered coatings. Optimum electrical contact properties are

found with a small fraction of amorphous carbon phase between the carbide

grains. The lowest contact resistance was about 5 mΩ at 10 N for the

reactive sputtered coating containing 40 at.% C. Possible mechanisms for

this behaviour will be discussed.
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