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Table 1 Chemical content of solution per 1 L (g)

NaCl NaHCO; MgCl, KBr Na,SO,
24.53 0.201 52 0.11 4.09
H;BO; CaCl, SrCl, KCl NaF
0.027 1.16 0.025 6.95 0.003
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Fig. 2 Potentiodynamic polarization curves of tested
materials
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Table 2 Corrosion potential and corrosion current density of

samples
Corrosion Corrosion current
Sample ) ) 5
potential/V density/(pA-cm °)
TC4 as reserved ~0.466 1.995x10™
TC4 as heating —0.375 1.059
Ti/ALTi —0.562 2.644
Al;Ti alloy —-0.559 3.415
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Fig.3 Nyquist diagram of tested samples
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Fig. 4 Corrosion surface analysis of laminated composite
Ti/Al;Ti: (a) Surface morphology observed by SEM; (b)

Selected areas for EDS analysis
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Table 3 EDS analysis results of corrosion products on surface

of Ti and Al;Ti layers

Element Mass fraction/% Mole fraction/%
A B A B

C 5.39 8.80
(6} 59.97 25.35 73.52 40.31
Na 1.67 1.42
Al 8.19 48.71 5.95 45.92
Cl 1.04 0.58
Ti 23.74 25.93 9.72 13.77

Total 100.00 100.00 100.00 100.00
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Fig. 5 XRD patterns of laminated composite Ti/Al;Ti after

corrosion
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Fig. 6 Corrosion surface of monolithic intermetallic Al;Ti
alloy: (a) Surface morphology observed by SEM; (b) Selected

areas for EDS analysis
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Table 4 EDS analysis results of corrosion products on surface

of monolithic inter metallic Al;Ti alloy

Mass fraction/% Mole fraction/%
Element
B’ ' A B’ (o
C 41.32 18.51 53.59 27.39

O 3453 4579 2.90 33.62 50.86 5.52

Al 19.58 29.06 66.74 1130 19.14 7521

Cl 1.12 0.56

Ti 457 551 3036 1.49 2.04 19.27
Total  100.00 100.00 100.00 100.00 100.00 100.00
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Fig. 7 XRD patterns of monolithic intermetallic Al;Ti alloy

after corrosion
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Corrosion behavior of metal-intermetallic
laminate composite Ti/Al;Ti

WANG Shuai', WEI Ning-xia', GUO Chun-huan', LIU Ying?, MENG Guo-zhe', JIANG Feng-chun'

(1. Key Laboratory of Superlight Materials and Surface Technology, Ministry of Education,
College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001, China;
2. College of Engineering and Applied Sciences, Nanjing University, Nanjing 210093, China)

Abstract: The monolithic intermetallic tri-aluminide Al;Ti and metal-intermetallic-laminate composite Ti/Al;Ti were
synthesized by Ti and Al foils using vacuum sintering process. The corrosion behaviors of TC4 alloys with and without
heat treatment, monolithic intermetallic Al;Ti alloy and metal-intermetallic-laminate composite Ti/Al;Ti in marine
environments were studied using potentiodynamic polarization curve, AC impedance. The surface morphologies and
corrosion products of these materials were observed and analyzed, the corrosion-resistance monolithic intermetallic
tri-aluminide AL;Ti and metal-intermetallic-laminate composite Ti/Al;Ti were obtained. The experimental results show
that the monolithic intermetallic tri-aluminide Al;Ti has a good corrosion resistance comparing with the laminated
composite Ti/Al;Ti, while their corrosion resistances are both poor than that of TC4 alloy. The corrosion products mainly
distribute at the interface, and a local corrosion is found to occur in the metallic intermetallic laminate composite in
marine environments.
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