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Research on the Corrosion Resistance of TC4 Alloy in Composite Additive Manufacturing
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Abstract: Titanium alloy is an important metal with a wide range of applications. In order to explore the corrosion resistance of TC4
titanium alloy made by composite additive manufacturing technology, this paper conducted various electrochemical corrosion tests on
TC4 titanium alloy made by different composite additive manufacturing processes. The research results showed that the oscillation
laser rolling high wire feed rate (LAM-10) sample exhibited excellent corrosion resistance, with a corrosion current density (l,y) of
only 9.387x10° A em? and a charge transfer resistance (Rg,) of up to 7.686>10° €, indicating a high stability of its passivation film.
The corrosion resistance of unrolled samples is generally better than that of rolled samples, indicating that the rolling process weakens

the corrosion resistance.
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FE il Rs (Q) Ci (pF.cm?) n Rf (Q)
LAM-1 1.473 62.52 0.918 545.6
LAM-2 1.097 332.2 0.886 97.52
LAM-3 0.942 268.4 0.891 1420
LAM-4 1.092 296.2 0.878 623
LAM-5 1.023 259.74 0.89 18.12
LAM-6 1.112 44,518 0.841 83.9
LAM-7 1.175 168.2 0.918 1365
LAM-8 1.273 193.08 0.852 432.6
LAM-9 1.141 266.9 0.864 452.6
LAM-10 1.016 232.33 0.925 15.18
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FE Cd (pEcm?) Ny Re (O
LAM-1 239.5 0.91 8.078>10"
LAM-2 46.57 0.954 4.35%10*
LAM-3 6393 0.847 8.827>10"
LAM-4 12.36 0.832 2.432x10°
LAM-5 96.102 0.892 2.258x10°
LAM-6 11.322 0.904 2.971>10"
LAM-7 159.8 0.951 2.56%10°
LAM-8 55.969 0.913 470510
LAM-9 39.357 0.899 2.03%10°
LAM-10 45.404 0.906 7.686%10°

P Ecorr/V vs. SCE Icorr/A em’?
LAM-1 -0.595 7.632x10°
LAM-2 -0.665 8.825x10°®
LAM-3 -0.593 9.411x10°
LAM-4 -0.676 1.966>10®
LAM-5 -0.627 2.618x10°®
LAM-6 -0.461 9.694x10°®
LAM-7 -0.623 1.490>10®
LAM-8 -0.434 8.946x10°®
LAM-9 -0.623 1.581>10®
LAM-10 -0.623 9.387x10°
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LAM-1 0.87
LAM-2 0.86
LAM-3 0.85
LAM-4 0.87
LAM-5 0.87
LAM-6 0.85
LAM-7 0.9
LAM-8 0.83
LAM-9 0.84
LAM-10 0.92
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