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Table 1 Chemical composition of TA15 powder (wt%)

Al \Y Zr  Fe Si O C N H Ti
6.62 225 210 0.04 0.04 0.15 0.003 0.07 0.001 Bal.
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Fig.1 SEM images of raw materials: (a) TA15 and (b) TiB,; schematic diagram of the powder after mixing (c)
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Fig.2 SEM images (a—b) and XRD patterns (c) of samples after hot pressing sintering: (a) CP-TA15; (b) TiBw/TA15
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Fig.3 OCP of CP-TA15 and TiBw/TA1S5 prepared by hot pressing
sintering in 3.5wt% NaCl solution
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Table 2 Electrochemical corrosion parameters
Sample E_ J/V I, /uA-cm? R /kQ-cm’ —B/V-dec” B/V-dec”
CP-TA1S -0.334 0.240 4128 5312 4.001
TiBw/TA15 —0.360 0.033 42993 7.925 5.594
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Fig.5 Electrochemical impedance spectra (a—c) and equivalent circuit model (d) of CP-TA15 and TiBw/TA15: (a) Nyquist diagrams and

(b—c) Bode diagrams
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Table 3 Parameters of equivalent circuit obtained by fitting results of EIS experiment

Sample R/Q-em®  R/KkQ-em’  CPE/x10° Q'-cm™s” n, CPE/x10° Q"-cm™s™ n,  R/x10°kQ-cem® x/x10°
CP-TAI1S 10.22 6.236 73.58 0.8042 43.67 0.8002 0.411 2.23
TiBw/TA15 14.91 14.31 37.46 0.8447 29.87 0.8329 1.01 2.80
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Fig.6 SEM images of electrochemical corrosion morphology of CP-TA15 and TiBw/TA15 samples prepared by hot pressing sintering:
(a, ¢) CP-TA1S, and (b, d) TiBw/TA15; EDS line scanning result along line A in Fig.6¢ (¢) and EDS spectra of marked points in Fig.6d (f)
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Fig.7 Schematic diagram of corrosion mechanism of TiBw/TA15 composite (a) and XRD patterns of two samples after electrochemical

corrosion (b)
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Corrosion Resistance of Svol%TiBw/TA15 Composite with Mesh Structure

Feng Yangju, Wang Wei, Lu Yunbin, Lei Yucheng
(School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The 5vol% TiBw/TA15 composite with mesh structure was prepared by low-energy ball milling in conjunction with vacuum hot
pressing sintering technique, and its corrosion resistance was investigated. Pure TA15 and 5vol% TiBw/TA15 composite were subjected to
electrochemical corrosion tests. The open circuit potential, polarization curves, and electrochemical impedance spectra of the two materials were
measured and compared in 3.5wt% NaCl corrosion solution. The results show that compared with pure TA1S5, the composite reinforced by 5vol%
TiBw with mesh structure has a lower self-corrosion current density (0.033 pA-cm?), higher polarization resistance value (42993 kQ-cm?), and
fewer corrosion pits, demonstrating superior corrosion resistance. This phenomenon is attributed to the presence of TiBw reinforcement, which
accelerates the formation of a stable TiO, passivation film on the surface of the 5vol%TiBw/TA15 composite compared to pure TA15 during the
electrochemical corrosion process.

Key words: vacuum hot pressing sintering; TiBw/TA15 composite; polarization curve; EIS; corrosion resistance
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