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Galvanic Corrosion Between TiAl-Based Corrosion—resistance
Coating on 5083 Aluminum Alloy and TA2 Titanium Alloy
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(Science and Technology on Remanufacturing Laboratory, Academy of Armored Forces Engineering, Beijing

100072)

Abstract: To solve the galvanic corrosion problem between 5083 aluminum alloy and TA2 titanium alloy, Ti-
45A1-7Nb-4Cr corrosion-resistance coating was prepared on 5083 aluminum alloy surface through supersonic
particle deposition technology. The coating section and interface morphology were observed to analyze porosity
and combining mechanism by scanning electron microscopy (SEM) and energy disperisve spectrometer
(EDS). The polarization curves of 5083 aluminum alloy, TA2 titanium, titanium aluminum ingot and coating
was tested by electrochemical workstation. The galvanic corrosion sensitivity of TiAl coating and TAZ2 titani-
um was studied. The results show that the coating porosity is 1.4 %, and the combining mechanism between
the coating and the substrate is mechanical bond. The prepared Ti—-45A1-7Nb-4Cr corrosion coating on 5083
aluminum alloy surface can make the electrode potential improve from —913. 90 mV to —572. 47 mV, the gal-
vanic corrosion current between the coating and TAZ2 titanium decrease from 16. 2 pA/cm® to 0. 21 pA/cm®,
and the galvanic corrosion sensitivity decrease from E to A. The protection problems of galvanic corrosion be-
tween aluminum alloy and titanium alloy are resolved.
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Table 1 Current density and rank of the galvanic corrosion

Galvanic current density/

(uA - em®) ank Corrosion scale
7,<<0. 3 A No corrosion

0.3<i,<1.0 B Slight corrosion

1.0<<7,<<3.0 Distinct corrosion

3.0<<C,<<10.0 Critical corrosion

m O

i,>10.0 Serious corrosion
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Fig. 1 Cross section morphology of the TiAl coating
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Fig. 3 EDS analysis of the TiAl coating interface
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Fig. 4 Polarization curves of the materials in the 3. 5%

NaCl aqueous solution

R 2 BHE 3. 5%NaCl 7K 5 i A S Il B i R KRG
Table 2 Corrosion potential and corrosion current of the

materials in the 3. 5% NaCl aqueous solution

Sample Eee/mV Lowe/ p A
5083 aluminium alloy —913. 90 17. 22
TA2 titanium alloy —341.52 2.32
Ti-45A1-7Nb-4Cr casting —113.75 0. 26
Ti-45A1-7Nb-4Cr coating —572. 47 4. 14
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Fig. 5 Current - time curves of the materials coupled

with TA2 titanium
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Fig. 6 Current - time curve of the TiAl(Ti-45A1-7Nb~-

4Cr) coating coupled with TA2 titanium
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Table 3 Results of the galvanic current density

) Galvanic current
Material ] X Rank
density/(pA « em™)

5083 aluminium alloy 16. 20 E
Ti-45A1-7Nb-4Cr (Casting) —0.23 A
Ti-45A1-7Nb-4Cr (Coating) 0.21
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