Supplementary

S 2.1. Equations used in XRD calculations

The texture coefficient (TC) for each (hkl) reflection was calculated after subtraction of background
radiation by equation (1) [1]:

TC(hkl)= I(nk)/10(nkD) (1)
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where I(and lo o) are the measured diffraction intensity of the experimental spectra and powder pattern
in JCPDS files, respectively, and # is the number of reflection peaks. For random distribution, TC is equal
to 1.

The weight fractions of rutile (W) and anatase (Wa) phases in the coatings were determined by formula 2
and 3 [2].
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where Ir and Ia are the integrated intensities of (110) and (101) planes of the rutile and anatase phase. K is
a coefficient equal to 0.886.

The grain size (D) was determined by the Debye-Scherrer equation (4):
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where A is the X-ray wavelength of Cu Ka radiation (1.5406 A) and g is the full width at half maximum (in
radian) and 0 is Bragg’s angle. Dislocation density (6) which represents the number of defects in the films

was calculated by using equation 5 [3]:
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where a is the cell parameter, and D is the grain size.
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Figure S1. A schematic view of the specimens together with the samples’ codification.

Figure S1 presents an overall view of the samples that have been examined in this study. After
polishing, Ti6Al4V samples have been subjected to EBM with different electron beam frequencies
(f = 500 and 850 Hz) and their surface roughness became different. The polished and EBM



specimens were coated with PVD deposited coatings consisting of thicker underlying TiN and
thinner overlaying TiO2.

S 3.4.

Table S1. Texture coefficients of different (hkl) reflections of the substrates and coatings.

TC(hkl)
(k1) AR AR500 ARS850
a-Ti
(100) 2.27 1.43 0.61
(002) 0.32 1.85 2.44
(101) 0.77 2.10 1.66
(102) 0.22 1.32 0.33
(110) 0.52 0.94 0.24
(103) 0.13 0.80 0.11
(201) 2.77 3.42 1.61
Titanium nitride
(111) 0.02 0.01 0.01
(200) 0.82 1.93 2.07
(220) 2.16 0.79 0.92
Titanium Oxide — phase %
R (110) 72.9 65.8 57.3
A (101) 27.1 34.1 42.7

Table S2. Average grain sizes and dislocation density of a-Ti, TiN, and TiO2 calculated by using Scherrer’s equation.

Grain size, (nm) Dislocation density,
Phase Reflection ¢ (x104lines m-2)
AR AR500 ARS850 AR ARS500 ARS850
D1oo 221.29 161.70 155.65

a-Ti 33 62 67
Din 197.16 159.22 153.34
TiN D200 97.90 105.42 105.41 111 96 96
D220 71.51 72.89 75.77 176 159 157
Anatase-
165. 187. 187. 4 7 7
TiO, Dot 65.62 87.23 87.25 9 3 3

Rutile-Dio 178.63 186.42 178.63 34 31 34




Figure S2. Crystallographic planes with their atomic arrangement and inter-planer distances in TiN phase.
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Figure S3. Load-depth curves of TiN/TiO:z coatings deposited on the polished AR (A) AR500 (B) and AR850 (C)
samples.
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