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Figure S1. SEM of physical mixture of graphene and TiO2 NPs at two different magnifications.  
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Figure S2. Raman spectrum of the physical mixture of graphene and TiO2 NPs. 
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Figure S3. XPS O1s peaks and their fitting for graphene and G-TiO2 NS. 
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Figure S4. Optical profilometer image (a) and cross-section analysis (b) of G-TiO2 NS 

coating on silicon substrate. Optical profilometer image (c) and cross-section analysis (d) 

of G-TiO2 NS coating with GO primer layer on silicon substrate. 
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Figure S5. Wear track characterization of TiO2 NPs coating. (a) Optical image, (b) corresponding 

3D optical profile, and (c) cross-section height profile the wear track. All scale bars are 100 μm. 

 

 

 

 

 

 

Figure S6. (a-b) Optical microscope image of the ball wear and the corresponding 3D optical 

profile image of the ball tested on G-TiO2 NS with GO primer layer. All scale bars are 100 µm. 
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Figure S7. (a) Raman spectra of the wear tracks from TiO2 NPs coating and graphene coating. 

(b) Raman spectrum of the wear track from physical mixture of graphene and TiO2 NPs. (c) Raman 

spectrum of the wear track from G-TiO2 NS.  
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Ball wear rate calculation 

The wear volume (V) of the balls after tribology testing was estimated using the following 
equation.1 
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Where d is scar diameter on the ball measured from optical microscope image, r is the 
radius of the ball and h is given by the following equation. 

ℎ = 𝑟 −  √𝑟2 −
𝑑2
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The Ball wear rate (KB) can be calculated by using the wear volume (V), the applied load 
(W) and sliding distance (S) using the following equation:2  

𝐾𝐵 =
𝑉

𝑆×𝑊
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