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the surface topology and surface roughness of thin diamond film was affected by the etching process in the mcd reactive ion etching (rie) chamber. etching rates were calculated based on the total time needed for etching the entire film surface. the etching rates were approximately 5-times higher than etching rates of the initial thin mcd film for the t1 sample (fig. 10). the etching rates
were approximately 3-times higher for the t2, t3, t4, and t5 samples (fig. 11). as a result, mcd film properties changed, which affected the contact adhesion of the film with the substrate. furthermore, the surface roughness of the t3 sample was reduced by 13% (from 4.13 to 3.83) due to the post-etch etching (pee) process. the t3 sample had the highest contact adhesion of the four
samples, but its film adhesion decreased due to higher film/substrate contact forces. however, the pee process affected the substrate adhesion because its adhesion forces were higher than the initial values. as a result, the t3 sample had the lowest rpv and ra values among the four samples. the (t1, t2, t4), t5, (t3, t6, t7, t8) samples produced 1.29% co, 0.60%, 0.10%, and 0.70%,
respectively. the films formed in the t1, t2, t3, and t7 samples were comprised of both cubic and hexagonal crystals. the samples t4, t5, t6, and t8 had mostly cubic crystals. the samples with a higher proportion of cubic crystals exhibit more homogeneous nucleation. the t1 and t3 samples had a co concentration of 0.29% and 0.10%, respectively. the t2 and t4 samples had a co

concentration of 0.61%. these results showed that there was no significant impact of co on the nucleation of diamond crystals. there is a chance that co could form a layer of co(c, n)2 on the diamond nucleation sites and induce the nucleation of cubic crystals [ 53 ]. however, this effect was minimal, and its contribution to nucleation was limited.
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the microstructure of the diamond coated spun cemented carbide was examined using a field emission scanning electron microscope (fesem) and a transmission electron microscope (tem). the microstructure of the spun cemented carbide was examined using a field emission scanning electron microscope
(fesem) and a transmission electron microscope (tem). the microstructure of the diamond coated spun cemented carbide was examined using a field emission scanning electron microscope (fesem) and a transmission electron microscope (tem). the growth of the diamond particles was not uniform. the diamond
particles were distributed with an average size of around 500 nm. the morphologies of the diamond films were analyzed using a hitachi-sem. the diamond film consisted of hexagonal islands with diameters ranging from 40 to 120 nm. the diamond film was polycrystalline with randomly oriented grains that were

not compactly attached to the substrate. figure 13 depicts the grain size distribution of diamond crystals ( da). the grain size ( da) values of the diamonds were measured using the fft image analysis of the sem micrographs. the results of the grain size distribution (fig. 13) show that there were 12% da
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