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Abstract: To improve the anti-corrosion capacity of long-term service ships and aircraft in extremely harsh marine
environments, a filtered cathodic vacuum arc (FCVA) method was used to prepare submicron multilayer-structured coating
(TANC) with different Al/Ti contents. SEM, XRD, electrochemical and salt spray tests were selected to analyze the
morphology, structure and anti-corrosion properties of the films, respectively. The results show that pitting corrosion mainly
occurs on the coating surface in the salt spray test. The anticorrosion capacity of the coating was improved with the increase of
Al/Ti content. The corrosion current Icorr of the submicron coating can reach the order of 107 A/cm?, the Icorr decreases from
7.7291x107" to 3.8347x1077 A/cm?, and the impedance value in the low frequency region increased from 1.19x10° to 4.70x10° Q-cn?’,
which is two orders of magnitude higher than the substrate. The strong anti-corrosion effect of submicron TANC coating with
high Al content can be achieved by FCVA, which has the potential to develop corrosion resistant coatings.
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Table I Key parameters of deposition process

Parameters Values
Ion energy / keV 24
C2Hz / (min-mL™) 15
N2 / (min-mL™) 17
(Ti(A)N)6
Deposition time / min (Ti(ADCN)11
(Ti(ADC)6
Filter coil current / A 110
Substrate bias / V —200
Duty cycle 100%
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Table 2 Al/Ti content ratio in the target of different sample

TANC  Samplel Sample2 Sample3
Target Ti target Al3/Ti7 target Al7/Ti3 target
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Fig.6 Cross section images of the coatings with different Al/Ti contents
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Fig.7 Salt spray corrosion morphologies of the coatings with different A/Ti content
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Table 3 Corrosion data of the coatings with different Al/Ti contents

Econ/V Teorr/(107Acm 72) Corrosion rate/( mm-A) Ev/V I/(10°A-cm )
Samplel (Ti target) 0.11 7.73 0.009 1 0.89 3.74
Sample2 (AI3/Ti7 target) 0.04 5.59 0.006 6 1.15 1.63
Sample3 (AIl7/Ti3 target) 0.07 3.83 0.004 5 1.26 1.35
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Fig.13 SEM and AFM corrosion morphologies of the coatings with different Al/Ti contents in 3.5% NaCl solution
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