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Fig.1 DSC curve of the Ni-Fe-W-B ribbon
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Fig.2 XRD patterns of Ni-Fe-W-B ribbon in as-quenched

and annealed states
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Fig.3 Polarization curves of Ni-Fe-W-B ribbon annealed at

different temperatures in 3.5% NaCl solution
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Table 1 Corrosion data of Ni-Fe-W-B ribbon annealed at

different temperatures

Sample Ecor/V lcorr/ A cm™
As-quenched -0.492 4.196

500 ‘C annealed -0.384 2.694x1073
720 °C annealed -0.476 2.056
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Fig.4 EIS of W-Ni-Fe-B amorphous ribbon at open circle

potential
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Fig.5 Equivalent circuit of W-Ni-Fe-B amorphous ribbon at

open circle potential
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Table 2  Fitted results for EIS of W-Ni-Fe-B ribbon
amorphous at open circle potential
Rs/Q-cm? Ra/Q cm? Ca/uF-cm™
4.543 4.842 24.16
Co/pF-cm™ Ry/Q-cm’ Yo/ <107
1.556 6109 3.26
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Fig.6 EIS of amorphous ribbon annealed at 500 C at open

circle potential
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Fig.7 Equivalent circuit of amorphous ribbon annealed at

500 °C at open circle potential
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Table 3 Fitted results for EIS of amorphous ribbon

annealed at 500 °C at open circle potential

Ry/Q-cm? Yo/<10° n RyQ-ecm? Ry/Q-cm? Co/pF-em’™

2862  2.086 0.8064 5.515x10* 1.792x10° 1.707x10™*
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Fig.8 EIS of amorphous ribbon annealed at 720 ‘Cat open

circle potential
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Table 4 Fitted results for EIS of amorphous ribbon

annealed at 720 ‘C at open circle potential

Ry/Q-cm? Yo/>107° n
667.8 0.4076 0.8737
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1.604x10* 2067 105610

BEHI Ry % 4 6109, 5.515x10* Al 1.604x10% Q <m?,
DR Sk T 6 i S e S A 0 R 43 AR AR R, S A
WFERZ, sEa b, X5 2 1Ak fb ih 28
AR 45 R — 5

ot Fse A dE kA, BT AR R R R
U AL I R, IR AR 2SS R R
Fe,04/NiO By 3 Z{ R M R4 2 . DA b 7 B 11
HLAE R S bt Hi A7 B3 73 T 8 e D, el T 4 K
gL B AE NaCl i, AE& &4 Niy Fe
AiEBEEREMR, HOUE W X, {15 2% 0 ORRS FE 1
T, B T S R R R, 0 ek 1 gk
7o X dE s AE, BT 350 40 A0 b A AR 10 A7 1
REUE 7E & & R B3 S BUR MBI, A5 TR
P AT o T T A AR, BT A ST R EAM
5 &AL, R A e s, A
AR} (0 2 THI [F] 5 A7 75 35 M RIS PRV A BlLAL L 1
TR A v b R, U A T3 o e b ke, 3
M JE5 k1 RE AT T BRI
2.4 WMANRERENREESR

B9 Fin A= FIEdE 4 L H AR KFEE



%510 # XSS Ni-Fe-W-B 3E5&

FAI R AT Dy B R~ JE PR VAT

© 2463 -

3.5%NaCl & ¥ Al A6 I B )5 iR R T SEM B3 .
HE 9 LLEH, 3MEERMELE T AREE
(0 7% e o BT 9a m S ok IX 3 A K, HE K & I R,
RO J5 B T AR 2% T A B R B B 9b R LR
HBOR B, n] LA 3 & v LR R ph ) o R R R
THHEB % . X9 AL B X4 EDS 4 #7,
ZERWMELS ioa~, RIMHETBX, T EERA
X Fe. Ni & &&/, M O. W S EER. XAk
A& BT 3E 5 R 2 O 2R VR BR T AR, 4k
SR, NTTE R T AN AVB X . & 9¢ 2 500 C
Bk GEArAES D) R R R O SR e, SR
A8, JUFEA L. M T’ 9d 1
720 CiBk (A& B, BRINA —ZE B,
8 J5 BB A ™ B ko DR b AT, LR ik

9 kR FE IR KFELE 3.5%NaCl ¥k 1k S 1Y R T
T3

Fig.9 SEM images of the samples after potentiodynamic
polarization in 3.5%NaCl solution: (a) amorphous
sample, (b) partial enlarged image of Fig.9a, (c) part-
crystallized sample, and (d) completed crystallized

sample
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Table 5 Composition analysis in different zones of the
amorphous alloys after potentiodynamic
polarization in 3.5%NacCl solution in Fig.9b (w/%)

Zone B C 0] Na Fe Ni w
A 9.11 5.77 16.83 2.7 414 11.75 49.71
B 22.89 2.42 407 0.85 16.02 36.42 17.34
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Crystallization Behavior and Electrochemical Corrosion Characteristics of
Amorphous Ni-Fe-W-B Alloy

Liu Wensheng, Liu Shuhua, Ma Yunzhu, Zhang Jiajia, Ye Xiaoshan
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: 57.5Ni-24.5Fe-14.5W-3.5B (wt%) amorphous ribbons were prepared by a melt spinning method, and then annealed at
different temperatures. The crystallization process and evolution of phases were identified by differential scanning calorimeter
and X-ray diffraction. A comparative study of the electrochemical corrosion behaviors of the samples was performed by the linear
polarization method and electrochemical impedance spectroscopy in 3.5 wt% NaCl solution. The morphologies and components of
the samples after potentiodynamic polarization were analyzed by SEM and EDS, respectively. The results show that the
crystallization process of the amorphous ribbons could be divided into three steps, and their crystallization temperature are
about 430 <C, 470 <C and 700 <C. Compared with the completely amorphous alloy, the corrosion properties of the annealed
amorphous sample increase obviously. A stable passive film is formed on the surface of the amorphous ribbon annealed at 500 <C,
which contributes to its excellent corrosion resistance. However, the passive films on the surfaces of completely amorphous and
amorphous samples annealed at 720 <C are not stable, which are susceptible to be attacked by pitting corrosion and localized
corrosion.

Key words: Ni-based amorphous alloy; crystallization behavior; electrochemical corrosions
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