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Possibility of quantitative analysis for DLC films by solid-state NMR

Kawaguchi, Masahiro
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In order to evaluate sp3 ratio of DLC films quantitatively, powdering
process of DLC films and its material and mechanical properties are discussed by using several
equipment in this study. 12C-DLC and 13C-DLC films were deposited on silicon wafer and iron sheet
under same deposition conditions by PBII&D. From the results of TOF-SIMS, XPS, ERDA, and TEM-EELS
measurements, material properties of 13C-DLC were almost same in comparison with that of 12C-DLC.
From the results of nanoindentation test, friction test, and MSE test, mechanical properties of
13C-DLC were almost same in comparison with that of 12C-DLC. In addition, the effect of powdering
process on change in structure of DLC films could be negligible in case of both 12C- and 13C-DLC
films. On the other hands, residual stress of the films were released after the powdering process so

that the effect of stress relaxation on each analytical process should discuss more and more as

future works.
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'C-DLC on Al substrate
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G(z:itl';’" T;.:dlt)h ID/IG | sp3/(sp3+sp2) | sp3/(sp3+sp2) Hy‘:'tf/fe"
13CDLC-1 | 15082 | 1437 | 1.05 031 037 225
12CDLC-1 | 15673 | 1401 | 095 028 023 236
13CDIC2 | 14983 | 1206 | 097 039 0.42 214
12CDIC2 | 15465 | 1187 | 0.89 036 036 223
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2
Friction Wear volume Wear rate Hardness
coefficient mm3 mm3/Nm GPa
13C-DLC-1 0.122 4.8E-05 9.7E-09 9.7
12C-DLC-1 0.125 5.7E-05 1.1E-08 10.1
13C-DLC-2 0.079 2.7E-05 5.4E-09 13.8
12C-DLC-2 0.082 2.5E-05 4.9E-09 13.6
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