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The surfaces of the as-machined substrates were also characterized by using a confocal microscope (Leica SP5). The objective
lens of the microscope used was a 10× LWD (Leica) and the working distance was 5 mm. The laser source was a solid state

(20 mW) and the pinhole was set at 2.4 μm in diameter. The lateral resolution of the image acquired was 0.17 μm. The phase
contrast and the corresponding atomic force microscopy images of the machined surfaces were acquired using a tapping mode

of atomic force microscopy (AFM) on a Park XE-100 (Park, Suwon, Korea). The RMS roughness of the machined surfaces was
obtained by using the tapping mode AFM image. Additionally, the profiles of a few selected machined surfaces were measured
by using a scanning electron microscope (SEM) (JEOL JSM-7600F). The Machinability Index (M.I.) of the machined surfaces

was calculated using the formula \[[@B20],[@B21]\] $$\begin{matrix} {\textit{M.I.}\left( \% \right) = \left( {1 -
\frac{\textit{Roughness}\left( {N.m} \right)}{\textit{Roughness}\left( \textit{a} \right)}} \right) \times 100\%} &

\textit{wherein} & {\textit{Roughness}\left( \textit{a} \right)} & \textit{is~the~minimum~roughness~of~the~substrate} \\
\end{matrix}$$ (n=10) *Roughness* (N.m) is the average roughness obtained from the X-Y scan of a surface. *Roughness* (a)
is the original roughness of the surface before machining. The parameters influencing the machinability were varied by using a
Taguchi L27 orthogonal array experiment. The L27 factorial design consisted of 27 experiments (the 27 experiments involved
27 different combinations of the factors). The Taguchi method has been widely used in process optimization. It considers that

the accuracy of the results depends on the number of experiments. The number
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