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Investigation of Diamond Films Deposition on Steel Substrates with Different Interlayers

WANG Ling, YU Zhing-ming, WEI Qiu—ping, TIAN Meng—kun, WANG Zhi—hui
(School of Materials Science and Engineering, Central South University, Changsha 410083)

Abstract: Diamond films were deposited on high—speed steel (HSS) substrates pre—coated with different interlayers (WC, Cr
and WC/Cr) by hot filament chemical vapour deposition (HFCVD). The surface morphology, film quality and interface
structure of the diamond films were characterised by scanning electron microscopy (SEM), micro—raman spectroscopy and
X-ray diffractometry (XRD), respectively. The adhesion of the diamond films was measured by Rockwell hardness tester. The
results show that with the WC, Cr and WC/Cr interlayer, the high quality, low residual stress and high nucleation density of
diamond film are achieved on the HSS substrates. As determined from Raman spectra, furthermore, the films with WC/Cr
interlayer are under the lowest compressive stress, o <0.25 GPa, showing a best adhesion.
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Table 1 The preparation method of the three interlayers
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Table 2 Deposition parameters of diamond thin film
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Fig.1 XRD spectra of steel substrate, WC interlayer, Cr
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Fig.3 Raman spectra of diamond films with various

interlayers
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Table 3 Residual stresses measured from Raman spectra
and FWHM of diamond film
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Fig.4 Adhesion criterion of indentation method
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Fig.5 SEM images of indentation of diamond films with various interlayers
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