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Evolution Laws of Coated TC21 Titanium Alloy during the Indoor
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ABSTRACT: The work aims to study the surface property evolution laws of coated TC21 titanium alloy specimens (acid pick-
ling+ epoxy primer +polyurethane top-coat) during the indoor multi-factor comprehensive accelerated aging test. The marine
atmosphere environment of tropical island reef was simulated indoors by a marine atmosphere comprehensive simulation test
device. The samples after each accelerated test cycle were subject to appearance photo, gloss test, color difference test, optical
micrograph and electrochemical impedance test (EIS), and the related change process was described. The glossiness loss rate
and the chromatic aberration of the specimens after 5 cycles of accelerated test increased to 45.6% and 4.36, respectively.
Additionally, the impedance magnitude of the coating at 0.01 Hz was changed from 2.74x10' Q to 6.21x10" Q. The
anti-corrosion ability of the TC21 titanium coating system is continuously decreasing during 5 cycles of indoor multi-factor

comprehensive accelerated aging test, but does not completely fail after total 5 cycles of aging test.
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accelerated aging test, but does not completely fail after total 5 cycles of aging test.
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Tab.1 Steps and conditions of indoor accelerated aging test
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Fig.1 Macro images of coated TC21 titanium alloy:
a) original; b) 1 cycle; ¢) 2 cycles; d) 3 cycles;
e) 4 cycles; f) 5 cycles
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Fig.2 Glossiness and gloss loss rate curve
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Fig.4 Micro images of coated TC21 titanium alloy: a) original; b) 1 cycle; c¢) 2 cycles; d) 3 cycles; e) 4 cycles; f) 5 cycles
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Fig.5 SEM images of coated TC21 Titanium alloy: a) original; b) 3 cycles; c) 5 cycles
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