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Microstructure and Corrosion Resistance of Plasma Ta-coated
C17200 Beryllium Copper Alloy

XI Wen, DING Wengiang, MENG Tianxu, GUO Qi, YU Shengwang, LIU Xiaoping
(School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to improve the corrosion resistance, Ta coatings were prepared on C17200 beryllium copper alloy by
double glow plasma surface alloying technology. The microstructure, composition of the Ta coatings and the bond strength
between Ta coating and substrate were analyzed by X-ray diffraction, scanning electron microscopy and scratch tester
respectively. The corrosion properties of Ta-coated samples and C17200 alloy were measured by the standard three-electrode
system. The results show that a Ta deposition layer/Ta-Cu-Be diffusion layer is formed on C17200 alloy after depositing Ta
coating for 0.5-3 h, and it is composed of Ta, TazBe, Cu(Be) etc. Ta coatings are formed by the island growth mode, and the
coating thickness increases with the alloying time. The coating alloyed for 2 h is compact, smooth and well bonded with the
substrate, exhibiting a good corrosion resistance due to the higher self-corrosion potential, lower self-corrosion current and
corrosion rate, which effectively protects the beryllium copper substrate from erosion.
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different alloying time
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Fig.3 Surface and cross-sectional morphologies of Ta coatings formed on C17200 alloy after different alloying time
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Table 1 Surface and cross-sectional components of Ta coatings formed on C17200 alloy after different alloying time

wi% Ta Cu Be wi% Ta Cu Be wi% Ta Cu Be wi% Ta Cu Be

1 981 01 18 9 100 0.0 0.0 17 96.2 2.3 1.5 25 4.8 952 0.0
9%.4 00 3.6 10 99.6 04 0.0 18 78.5 21.1 04 26 0.3 99.6 0.1
992 02 05 11 99.7 0.3 0.0 19 1.6 96.6 1.8 27 100 0.0 0.0
983 03 14 12 94.1 5.4 0.5 20 0.4 986 1.0 28 100 0.0 0.0
100 00 0.0 13 L5 944 41 21 100 0.0 0.0 29 87.1 3.6 9.3
9.7 00 33 14 0.3 99.1 0.6 22 97.4 2.6 0.0 30 78.4 10.2 11.4
916 00 84 15 953 4.7 0.0 23 66.8 252 8.0 31 49.2 36.2 14.6

0 N O W»n A W

95.3 00 47 16 85.0 127 23 24 48.7 513 0.0 32 0.1 97.6 2.3
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Table 2 Electrochemical testing parameters of the bare alloy and
Ta coating electrodes

Samples Ior/ (A - ecm™)  Eeorr/V  Corrosion rate
C17200 alloy 1.73x10™ —-0.54 0.38
Ta coating 2.64x107 -0.39 0.0031
3 4
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