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SEM images and EDS spectra of MAO coatings on conventional titanium and large plastic deformed titanium: (a) Ti-M and
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Fig.2 XRD patterns of MAO coatings on conventional titanium
and large plastic deformed titanium:(a) Ti-M and (b) LPD
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Table 1 Relative content of rutile and anatase in MAO

coatings on conventional titanium and large plastic

deformed titanium (%)

Sample Anatase Rutile
Ti-M 37.74 62.26
LPD Ti-M 43.13 56.87
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Fig.3 Microhardness of MAO coatings on conventional titanium

and large plastic deformed titanium
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Fig.4 Scratch testing curves for interface bonding force of MAO
coatings on conventional titanium and large plastic

deformed titanium: (a) Ti-M and (b) LPD Ti-M
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Fig.5 Variations of friction coefficient with time for MAO coatings on conventional titanium and large plastic deformed titanium under
simulated body fluid sliding condition: (a) Ti-M and (b) LPD Ti-M
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Fig.6 Wear track images and EDS spectra of MAO coatings on conventional titanium and large plastic deformed titanium under

simulated body fluid sliding condition: (a) Ti-M and (b) LPD Ti-M
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Mechanical Properties of Micro-arc Oxidation Coating on Titanium and Large Plastic
Deformed Titanium

Xu Xiaojing®, Xu Lin?, Niu Xiaoya®, Ding Jianning®*, Zhu Lihua®
(1. Engineering Institute of Advanced Manufacturing and Modern Equipment Technology, Jiangsu University, Zhenjiang 212013, China)
(2. Center of Micro/Nano Science and Technology, Jiangsu University, Zhenjiang 212013, China)
(3. Changzhou University, Changzhou 213164, China)

Abstract: Porous oxide coatings containing Ca and P were prepared on the surface of titanium and large plastic deformed titanium by
micro-arc oxidation (MAO). The surface morphology, hardness, film-substrate bonding force, fretting friction and wear properties and
bioactivity of MAO coatings on titanium and large plastic deformed titanium were investigated. Results reveal that compared with the
MAO coating of conventional titanium, there are more pores on the MAO coating of large plastic deformed titanium distributed more
uniformly and compactly, which have smaller size (8.67 pm vs. 9.68 um). The MAO coating of large plastic deformed titanium has a better
quantity, a higher porosity (10.84% vs. 9.68%) and hardness, a lower friction coefficient (0.338 vs. 0.358), a stronger adhesion strength
(17 N vs. 8 N), a larger relative content of rutile TiO, (43.13% vs. 37.74%) and a smoother and more-level surface. These improvements
are caused by the increase of crystal defects (internal energy) due to the microstructure refinement of large plastic deformed titanium.

Key words: large plastic deformed titanium; micro-arc oxidation (MAQ); surface morphology; film-substrate bonding force; rolling wear
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