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Galvanic Corrosion Properties of TC4 Titani-
um Alloy in Rail Transit Vehicle

LIU Xiao, ZHANG Kemu, LUO Jin, ZHU Zongtao,
LIU Ruilin

Abstract Through galvanic corrosion tests, the current den-
sity of the galvanic pair formed by TC4 titanium alloy, carbon
steel and aluminum alloy is measured, and the galvanic corro-
sion properties between TC4 titanium alloy and dissimilar met-
als are studied. Test results show that serious galvanic corro-
sion is prone to occur when TC4 titanium alloy is in direct con-
tact with carbon steel and aluminum alloy. The galvanic corro-
sion between dissimilar metals can be effectively reduced by
applying epoxy primer or assembly paste.
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Fig.1 Galvanic corrosion test apparatus
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Tab.1 Evaluation of galvanic current density and galvanic

corrosion sensitivity grade
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Tab.2 Results of galvanic corrosion test without

protection
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Fig.2 Galvanic current density-time curve of TC4 titanium

alloy with 45*steel or 7-series aluminum alloy
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Fig.3 Macroscopic morphology of the specimen after

galvanic corrosion
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Tab.3 Results of galvanic corrosion test with epoxy

primer protection
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Fig.4 Galvanic current density-time curve of TC4 titanium al-
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loy with 45%steel or 7-series aluminum alloy both coa-

ted with epoxy primer
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Tab.4 Results of galvanic corrosion test with assembly

paste protection
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Fig.5 Galvanic current density-time curve of TC4 titanium al-
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loy with 45%steel or 7-series aluminum alloy both coa-

ted with assembly paste
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