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Corrosion Inhibition and Mechanism of LaFe; (Si; 4 Alloy Implanted with Ions
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ABSTRACT: The work aims to improve the corrosion resistance of the alloy through the one anti-corrosion protective layer
produced on the surface of LaFe;; ¢Si; 4 alloy after the Cr ion implantation. By means of surface ion implantation, Cr ions were
implanted when the implantation voltages were respectively 20 kV, 30 kV and 40 kV, and the implantation dosages were 5x10'
ions/cm?, 10x10'® jons/cm? and 50x10'® ions/cm?. Electron scanning microscope and X-ray spectroscope were used to analyze
the morphology and structure as well as compositions of alloy. The corrosion resistance of alloy implanted with surface ions was
studied in the electrochemical method. When the implantation voltage of Cr ion was 40 kV, the implantation dosages were
5x10'¢ jons/em?, 1x10"7 jons/cm? and 5x10'7 ions/cm?, respectively and the open-circuit potentials of alloy were respectively
-0.585, —0.584 and —0.57 V (vs. SCE). When the implantation dosage of Cr ions was 5x10'7 ions/cm?, the implantation voltages
were respectively 20 kV, 30 kV and 40 kV, and the open-circuit potentials of alloy were respectively —0.63, -0.61 -0.57 V (vs.
SCE). These results showed that with the increase in the implantation dosage and implantation voltage of Cr ions, the corrosion
potential on the alloy surface moved in the forward direction and the corrosion resistance was improved. Conclusion The im-

plantation of Cr ions has significantly improved the corrosion resistance of the alloy. Based on the analysis, the improved corro-
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sion resistance is mainly attributable to the one anti-corrosion Cr,0; passivation layer generated on the alloy surface. In addi-

tion, a-Fe from the surface phase La(Fe,Si);; caused by the bombardment of implanted ions has also improved the electrode po-

tential of alloy and enhanced the corrosion resistance.
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corrosion mechanism
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Tab.1 The parameters of ion implantation
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Fig.1 The corrosion micrograph of LaFe;; 6Si; 4 alloy immersed in deionized water after 10 days: a) no ion implantation; 40 kV,
5x10"7 ions/cm? Cr ion implantation: b) magnification 30, ¢) un-corrosion area, d) corrosion area
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Fig.2 Corrosion process of LaFe;; 4Si; 4 alloy after Cr implantation
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Fig.3 Cr content change with the implantation dose and volatag
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