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High Temperature Oxidation Resistance Properties of Composite Coatings on

TC4 Titanium Alloy Prepared by Micro—arc Oxidation and Sol -gel
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Abstract ; In order to improve the service temperature of the titanium alloy, a micro—arc oxidation (MAQ) - yttria—sta-
bilized zirconia (YSZ) composite ceramic coatings was prepared on the TC4 titanium alloy substrate. An oxide ceramic
layer(TM coating) was prepared on TC4 titanium alloy by micro arc oxidation (MAQO) method. Then, a YSZ coating
(TMY coating) with low thermal conductivity was prepared by sol-gel method. The phase composition, morphologies
and element contents of the coatings were investigated by XRD, SEM and EDS. The oxidation kinetics characteristic of
the uncoated TC4, TM coating and TMY composite coating were examined at 700 C. The results show that the outer
layer of the TMY coating is mainly composed of ZrO, , and the inner layer is Al,O;. At 700 C after 100 h treatment, the
weight gain of the TMY composite coating is only 14 % of that the uncoated TC4 , indicating that the composite coatings
can improve the high temperature resistance property of Ti alloy.
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Table 1 EDS patterns of the TMY composite coatings
(w/ %)
Element
Zone
O Al Ti Zr
YSZ layer 17.05 82.95
TM layer 32.25 48.96 8.57 10. 22

TC4 substrate 3.10 6.79 90. 10
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Fig. 2 XRD patterns of the TC4, TM and TMY composite coatings before and after oxidation
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Fig. 3 Oxidation kinetics curves of the coatings
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