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Electrochemical corrosion behavior of
amorphOUS Ni42.2W19_2FelglgBlgl7 alloy

LIU Wen-sheng, WU Ya-yu, MA Yun-zhu, ZHANG Jia-jia, YE Xiao-shan, TIAN Hai-guan

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Niyy,Wig,Feg9Big7 (mole fraction, %) amorphous alloy was prepared by melt spinning method. The
characteristic temperatures and precipitated phases of amorphous alloy were identified by differential scanning
calorimeter (DSC) and X-ray diffractometer (XRD). The electrochemical corrosion behaviors of the samples in 3.5%
NaCl (mass fraction) solution was studied by the linear polarization method and electrochemical impedance spectroscopy.
The morphologies and components of samples after potentiodynamic polarization were observed and analyzed by
scanning electron microscope (SEM), energy dispersive spectrometer (EDS) and micro-zone X-ray diffractometer,
respectively. The result shows that the Nig, ;W9 ,Fe59B197 amorphous alloy could be prepared by melt spinning method.
The glass transition temperature and crystallization temperature are about 627 and 692 ‘C, respectively. Compared with
as-spun sample and the sample annealed at 750 °C, the anticorrosion property of the sample annealed at 650 C is
obviously improved. A stable passive film forms on the surface of sample annealed at 650 “C, which leads to its excellent
corrosion resistance. However, the passive films on the surfaces of the amorphous alloy and the sample annealed at
750 C are not stable, which are susceptible to be attacked by pitting corrosion and localized corrosion.
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rate of 10 ‘C/min
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Table 1 Corrosion data of Niy,, W9, Fe59B97 ribbon and

samples annealed at different temperatures

Sample o/V J(pA-cm?)
. Asprepared ~0.485 5395
Nigy,WioFe59B 1o 7 ribbon
Niy 2 Wi9,Fei39Bi1o 7 oribbon 0356 0.169
annealed at 650 C
Nigy,Wi92Fe;59B 1o 7 ribbon ~0.601 10375

annealed at 750 C
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Fig. 6 Open circle potential EIS of Nig,Wig,Fe50B97
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Fig. 7 Open circle potential EIS of sample annealed at 650 C
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Table 2 Open circle potential fitted results for EIS of Niy,Wig,Fe59B197 amorphous ribbon and samples annealed at 650 and

750 C
Sample RJ/(Q-cm?) Y n R/(Q-cm?) R./(Q-cm?) C/(uF-cm?)
As-prepared sample 6.644 2.402X107 0.8806 6865 5144 3.151X107*
Sample annealed at 650 °C 573.5 7.943 0.8691 4615X10*  2414X10° 1.027X10°
Sample annealed at 750 ‘C 505.2 6.148x107° 0.8464 3791 619.9 281.5
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Fig. 10 SEM images of different samples after potentiodynamic polarization in 3.5% NaCl solution: (a) Amorphous sample; (b)

Partial enlarged image of (a); (c) Sample annealed at 650°C; (d) Partial enlarged image of (c); (¢) Sample annealed at 750 C; (f)

Partial enlarged image of (e)
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Table 3  Composition analysis in different regions of

amorphous alloy after potentiodynamic polarization in 3.5%

NaCl solution

Mass fraction/%
Zone

W Ni Fe O
A 53.65 30.63 13.79 1.92
B 71.26 3.28 6.12 19.34
C 51.89 32.58 14.55 0.99
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Fig. 11 Micro-zone XRD pattern of sample annealed at

750 C
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