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Abstract-Nano-indentation and nano-scratch tests were performed to assess the mechanical and tribological
properties of the coating on a commercially available thin-film magnetic recording disk. Surface topography
and roughness of the disk was studied using atomic force microscopy. The hardness and elastic modulus
data show a peak at an indentation depth equivalent to the thickness of carbon overcoat, indicating strong
influence of the coating/substrate interaction and the coating surface roughness on the measurements. The
variations of surface roughness data were analysed statistically based on the normal probability distribution

theories and Weibull cumulative probability theories.
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Fig. 1. (a) Hardness and (b) elastic modulus values plott-
ed as a function of indentation depth.
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Fig. 2. Effect of scan direction on coefficient of friction
of the disk surface.
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Fig, 3. Disk surface image obtained from AFM: vertical
scale 0 to 34.16 nm and horizontal scale 0 to 10,000
nm.
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Table 1. Surface roughness parameters of the disk shown in Fig. 3

Scan Direction Mean T stan.Dev Ra (nm) ms (nm) Skewness, SK (nm)

Circumferential 20.58 = 439 3.59 21.04 -0.57

22° to circum. 203 £ 4.69 3.73 21.25 -0.37

45° to circum. 203 £ 526 433 20.99 0.00

68 to circum. 20.3 £ 7.09 3.78 20.78 -0.35
Radial 20.3 = 4.78 3.84 20.86 -0.43
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Fig. 4. Probability distributions of disk surface height
for different scan directions.
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Table 2. Summary of Weibull parameter

Scan Direction Weibull modulus,w Scale factor 8 (nm)

Circumferential 4.99 20.40
22° to circum. - 4.09 20.70
45° to circum. 385 21.22
68° to circum. 3.16 21.15

Radial 3.35 20.89
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