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Table 1  Water contact angle and calculated surface energy 

for Ti surface hydroxylated by different methods 

Method 

Contact 

Angle/(º) 

Surface 

Energy/mN·m

-1

 

Bare Titanium 50.5 53.5 

Alkali solution (15 min) 47.5 54.98 

Piranha solution (1 min) 45.8 56.17 

Piranha solution (5 min) 23.6 67.35 

Piranha solution (10 min) 12.3 71.17 

UV (5 min) 44.2 57.04 

UV (12 min) 33.4 62.80 

UV (15 min) 33.3 62.89 

Piranha solution (3 min) & UV  

(15 min) 

10.6 71.60 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

£ 1  PQRv=>��LM��4¤j¥¦ 

Fig.1  Variation of contact angle (a) and surface energy (b) with  

radiation time 
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Table 2  Surface roughness parameters of titanium substrate,  

modified titanium and UV radiated modified 

titanium 

Sample R

q

/nm R

a

/nm R

max

/nm 

Titanium substrate 3.972 2.992 37.259 

Modified titanium 2.906 2.311 22.358 

UV Radiated modified titanium 1.535 1.177 17.671 
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Fig.2  AFM images of (a)titanium substrate, (b) modified titanium, and (c)UV radiated modified titanium 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 50 mN                          (b) 400 mN                        (c) 1000 mN 

£ 3  efpq«56#��^_��4¤j¥¦ 

Fig.3  Variation of friction coefficient with wear time under different loads 
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(a) 0.1 mm/s                        (b) 0.4 mm/s                      (c) 2.5 mm/s 

£ 4  efr3st«56#��^_��4¤j¥¦ 

Fig.4  Variation of friction coefficient with wear time under different sliding velocities 
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Tribological Properties of Modified Titanium Based on Self-Assembled Technique 

 

Sun Changguo, Zhang Huichen  

(Dalian Maritime University, Dalian 116026, China) 

 

Abstract:  In order to use titanium in frictional pair with relative motion, titanium surfaces were modified by self-assembled method and 

the prepared samples were irradiated by ultraviolet radiation/ozone photochemical process. The characterization and tribological properties 

of samples were conducted by contact angle measuring meter, atomic force microscopy and microtribometer, and the hydroxylation of 

titanium surfaces by different methods was explored. The effects of load, sliding velocity and ultraviolet radiation on the tribological 

properties of samples were analyzed. The results show that the combining Piranha solution with ultraviolet radiation/ozone photochemical 

process can prove the effect of titanium surfaces hydroxylation. The titanium surface modified by FOTS SAMs is uniform and exhibits 

good hydrophobic and tribological properties. The friction coefficient between Si

3

N

4

 balls and sample surfaces modified by FOTS SAMs 

increases with load and sliding velocity increasing. The effect of modification treated by FOTS SAMs can be improved by an ultraviolet 

radiation/ozone photochemical process for 5 min. The durability of friction pairs is retained in the case of reduction of coefficient of 

friction for the modified titanium surfaces. 

Key words: self-assembled monolayers(SAMs); ultraviolet radiation; friction; wear 
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