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Abstract The diamond-ike-carbon ( DLC) coatings were synthesized and in-situ modified with metal dopant
( Cu and/or Cr) by ion beam assisted magnetron sputtering, to reduce stress, on p-type Si substrate. The influence of
the doped metal-type on the microstructures and trobological properties of the metal-doped ( Me-DLC) coatings were
investigated with high resolution transmission microscopy,scanning electron microscopy, Raman spectroscopy , X—+ay
photoelectron spectroscopy , energy dispersive spectroscopy , plasma emission spectrometer and conventional mechani—
cal probes. The results show that the Cu-DLC ( or Cr-DLC) coating displayed a Cu~ or Cr- distribution with a
depth gradient, because of C—poisoned target. For example, the Cu+ or Cr- content increased from below 1. 0%
(‘at.) on the surface to above 13% at the DLC/Si interface in the self-organized Me-DLC coatings. When it comes
to properties,including the C-Cu ( or C-Cr) bond, hardness, wear—rate and friction coefficient, little difference be—
tween the two Me-DLC coatings was observed.

Keywords Metal doping, Diamond-ike carbon film, Self-organized gradient layered structure, Tribological

properties
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Tab.1 Deposition Conditions of the Me-DLC thin films
Sampl target-substrate deposition DC sputtering substrate deposition metal content( at. ) thickness
Pampie distance/cm temperature current/A bias/V time /min 1% /nm
Cu-DLC 20 RT 0.8 00 27 4.9 425
Cr-DLC 20 RT 1.8 - 100 30 6.0 458
1.2 #HmRIE HLUE N 200 KV, G20 B8R 0. 24 nme SRHATHELTL

K LR EEEE R S AL Center for Tribolo—
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70% RH. Jp T AR UEGS SR HERR T , BERh 2500 (0 BE
BN EE =K.
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Fig.2  Schematic representation of the reciprocating tribo-test
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Fig.3 Depth profiles of the Cu-DLC and Cr-DLC films measured with GD-OES
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Fig.5 Plasma emission spectra of the Cu-DLC and Cr-DLC coatings
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