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Abstract; The Ti-3Ta-xNb(x =0, 1, 3, 5) alloys with uniform composition were obtained by non vacuum consumable

arc melting. Through scanning electron microscope (SEM) observation, it is found that with the increase of Nb content,

the equiaxed a phase ratio decreases and the grains are refined. The open circuit potential, potentiodynamic polarization

curve and electrochemical impedance spectrum of Ti-3Ta-xNb alloy in 6 mol/L boiling nitric acid solution were studied

by electrochemical test. The results show that with the increase of Nb content, the corrosion current density of Ti-3Ta-

xNb alloy gradually decreases, and the polarization resistance of the alloy gradually increases, that is the corrosion

resistance of the alloy gradually increases.
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Table 1  Chemical composition of Ti-3Ta-xNb alloy
Alloy Ta Nb C N 0 H Fe Ti
Ti-3Ta 2.79 - 0.03 0.09 0.15 0. 004 0.04 Bal.
Ti-3Ta-1Nb 2.55 1. 14 0.02 0.12 0.11 0. 004 0.18 Bal.
Ti-3Ta-3Nb 2.75 2.95 0.03 0.16 0.07 0. 004 0.18 Bal.
Ti-3Ta-5Nb 2.76 4.53 0.03 0.01 0.13 0. 009 0.18 Bal.
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Fig. 1

SEM microstructures of Ti-3Ta-xNb: (a, d) Ti-3Ta-1Nb; (b, e) Ti-3Ta-3Nb; (c, f) Ti-3Ta-5Nb
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Fig. 2 Open circuit potential curves of Ti-3Ta-xNb alloy

in boiling nitric acid solution
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Fig. 3 Potentiodynamic polarization curves of Ti-3Ta-xNb alloy

in boiling nitric acid solution
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Table 2 Data of anode polarization curves of Ti-3Ta-xNb alloy

Alloy E,./V I,./A - cm™
Ti-3Ta 0. 447 6.35%x107°
Ti-3Ta-1Nb 0. 588 5.27x107°
Ti-3Ta-3Nb 0. 685 4.82x107°
Ti-3Ta-5Nb 0. 801 1.39 x10°°
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Fig. 4 Nyquist diagram and Bode diagrams of Ti-3Ta-xNb alloy in boiling nitric acid solution: (a) Nyquist diagram; (b) phase angle;

(¢) impedance magnitude diagram
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Fig. 5 Equivalent circuits used to fit the impedance data
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Table 3 Electrochemical impedance spectroscopy fitting parameters of Ti-3Ta-xNb alloy

Alloy R/Q-ecm’®  R/Q-cm’ Z o, n, R,/Q-cm’ Z o, n, R,/Q- e’ X
Ti-3Ta 0. 459 101.90  1.21x10™*  0.98 749. 6 9.68x10™°  0.90 851.5 0. 004
Ti-3Ta-INb  6.570 129.69  1.31x10™*  0.97 822.3 9.60 x10™*  0.98 952.0 0. 005
Ti-3Ta-3Nb 0. 843 31.60  2.27x10™*  0.95 1047. 0 5.95x107°  1.00 1358.6  0.0007
Ti-3Ta-5Nb  2.986 401.00  1.32x10™* 0.95 1459. 0 1.01x10™*  0.97 1860.0  0.0008
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