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ABSTRACT: The purpose of this paper is to study the corrosion protection performance of the typica “titanium-aluminum”
composite lugs in the corrosive environment. The accelerated corrosion environment test of the typical “titanium-aluminum”
composite lugs is carried out. The accelerated corrosion environment test has atotal of 10 cycles. The scanning electron micro-
scope (SEM) and energy dispersive spectroscopy (EDS) are used to analyze the corrosion morphology and corrosion products of
the structure and to study the corrosion protection performance of the typical “titanium-aluminum” composite lugs. The results
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show that the joints of dissimilar metals around the bushing in the typical “titanium-aluminum” composite lugs is highly sensi-

tive to galvanic corrosion. The protection system of other parts has better corrosion resistance. After 10 cycles of accelerated

test, the aluminum alloy structure around the bushing is seriously pitted, and the etch pits are expanded and connected to form

large etch pits. At the 10th cycle, crack propagation occurred at the etch pit of aluminum alloy around copper bushing, and cor-

rosion fatigue failure occurred. To reinforce the corrosion protection measures of the typical “titanium-aluminum” composite

lugs, and strengthen the daily maintenance of the contact parts of the typical “titanium-aluminum” compound lugs with dissimi-

lar metals, can effectively improve the corrosion protection capability of the structure.

KEY WORDS: typical “titanium-aluminum” composite lugs; corrosive environment; corrosion protection performance; gal-

vanic corrosion
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Fig.2 Test piece diagram of typical “titanium-aluminum” composite lugs
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Tab.2 Coating gloss value of the test piece from the 1st cycle to the 10th cycle
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Tab.3 Color difference of the coating gloss value of the test piece from the 1st cycle to the 10th cycle
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Tab.4 Number of etch pits around the copper bushing of the test piece from the 1st cycle to the 10th cycle
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Fig.5 Corrosion fatigue fracture diagram of test piece: a) pitting formation; b)
crack propagation; c) corrosion fatigue fracture; d) fracture of test piece
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Fig.6 Fracture analysis and sampling method of typical “titanium-aluminum”
double-lug two-layer structure test piece: a) fracture state of test piece; b) fracture cutting of test piece
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