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Abstract In order to master the corrosion mechanisms and corrosion resistance of near 8 titanium alloy Ti-
5321 used in marine field, the effects of corrosion temperature and time on corrosion performance were in-
vestigated. It was found that the microstructures of alloy have a significant impact on its corrosion behav-
ior. Compared with lamellar structure, the equiaxed § grains microstructure had better corrosion resist-
ance, With the temperature increasing, the corrosion current density of the alloy gradually decreased.
When immersed at 40~60 °C, the corrosion current density remained stable. This was due to the forma-

tion of oxide film at the surface, leading to decreased corrosion rate. When the temperature was un-
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changed, the corrosion current density decreased with the immersing time prolonging. This was also due
to the formation of a dense TiO, film on the surface, which played a role in reducing corrosion rate of the
alloy.

Key words structural titanium alloy in marine field; microstructures; temperature; time; corrosion re-

sistance
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E1 EA%Hp RNALRN Ti-5321 €1 (a) OMBHRE (b) TEM BF;(c, ) EFREALAMNES SEM BhH
Fig. 1 (a) OM image and (b) TEM image of the Ti-5321 alloy with exquixed f grains; (¢, d) SEM images

showing lamellar a in Ti-5321 alloy with Widmannstatten structure
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Fig. 3 EBSD observations of the sample with Widmannstatten structure, (a) IPF image, (b) phase map, (c) pole figure and

(d) the schematic diagram illustrating the orientation relationship between & and p
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Fig. 4 SEM image of the Ti-5321 alloy having Widmannstatten structure, and (b~g) the distribution
of AL\ Ti.Cr.Fe,Mo.Nb.V and Zr elements along the solid line
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Fig. 6 Corrosion morphology of the Ti-5321 alloy with different microstructures of (a) equixed f grain microstructure and

(b) widmannstatten structure immersed in NaCl solution at 20 ‘C
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Fig. 7 Polarization curves (a) of the Ti-5321 alloy with equixed  microstructure after immersion in NaCl solution

for 2 h at various temperatures, and (b) the changes in corrosion current density with soaking temperature increasing
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Fig. 8 (a) Polarization curves and (b) corrosion current density for the Ti-5321 alloy with equixed f

microstructure after immersion in NaCl solution for various duration at 20 C
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Fig. 9 (a)Nyquist diagram, (b) Bode modulus and phase diagram of the sample with equixed f grains after immersion
in NaCl solution for 2 h at various temperatures; (¢, d) The ones for the sample immersed

in NaCl solution for various duration at 20 ‘C, (e) The equivalent circuit diagram of corrosion
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Table 1 Fitting parameters of EIS of samples with different microstructures under various corrosion conditions

Microstructures and QYy)/ (Qu—Yy/

R,/ Q R./Q R./Q n, n,
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S BRI . ) B X X _
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S5 B R ) r B B
95. 14 1.78X10*  21.51X10° 6.7X10 8 0.6919 0.49x10 6 1
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) 98. 82 9.49X10°  18.02X10° 3.91x10°° 0. 815 2 2.56x10"° 0.627 3
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FZHH 20 °C, 2 h 81.11 8 248 8.19X10° 10.31X10°° 0.7411 3.12X10°° 0.665 1
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