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Effects of oxidation time on microstructure and performance of
micro arc oxidation coatings formed on Tr 6AF4V alloy
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Abstract: Ceramic coatings were fabricated on TF6AF4V alloy by micro-arc oxidation( M AQ) at the constant cur-
rent density of 6 A/ dm” in Na3;POs solution. The effects of oxidation time on the surface morphologies, growth rate,
surface roughness, phase composition and surface hardness of the MAO coatings obtained were investigated. Tribo-
logical properties and corrosion properties of coatings at different oxidation times were evaluated with the pirrorrdisk fric-
tion and wear tester and potentiodynamic polarization tester, respectively. The results show that, with the increasing oxida-
tion time, the number of micro-pores and the growth rate of the MAO coatings decrease, while both the size of the micro-
pores and the thickness of MAO coating increase. The average surface hardness increases at the initial stage of the oxidation
process, then decreases. The MAO coating is mainly composed of rutile Ti02 and anatase Ti02, and the content of rutile
Ti0: increases with the increasing oxidation time. Oxidation time has little influence on the friction coefficient of the MAO
coatings against GCrl5 steel ball, but has much more influence on the wear life of the M AO coatings, the increase of oxida-
tion time can improve wear life. With oxidation time increasing, the corrosion potential of the MAO coating in 3. 5% NaCl

(mass fraction) solution increases, but its corrosion current firstly decreases, then increases.
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Fig. 3 Change curves of thickness and growth

rate for MAO coating with oxidation time
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Fig. 5 Surface hardness of MAO coatings formed
on Tr6AF4V at different oxidation time
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Fig. 6 Change curves of friction coefficient for
MAO coatings formed on Tr6AF4V alloy

with sliding time
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Table 1 Friction coefficient and wear life of
Tr6AlF4V alloy, MAO coatings
against GCr15 steel ball

Sample Average friction coefficient ~ Wear life/ min
T+6AF4V 0. 40
S1 0 77 82
s2 0. 77 96
S3 0. 73 395
S4 0. 76 > 600
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Fig. 7 Potentiodynamic polarization curves of
Tr6AF4V alloy and MAO coatings formed on
Tr6AF4V in 3. 5% NaCl solution
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Table 2 Corrosion potential and current of
Tr6Al4V alloy and MAO coatings formed
on Tr6AF4V in 3. 5% NaCl solution

Corrosion Corrosion current/
Sample

potential/ V (100% A * em™2)

Tr6AF4V -0 43 3.97

S1 -0 17 3.70

S2 -0 04 2. 86

S3 0. 03 1. 65

S4 0. 07 1. 76
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