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Abstract: A comparative study of the electrochemical
corrosion behavior of Fezs Sijz By and Fers.s Siis.s By Nby Cuy
amorphous and nanocrystallized alloys was performed with
linear polarization method and electrochemical impedance
spectroscopy in 1 mol « L™ H; SO, solutions. The amorphous
ribbons and their crystallization processes were identified by
differential scanning calorimeter (DSC) and X-ray diffraction
(XRD). The photographs of the samples after potentiodynamic
polarization were observed by scanning electron microscope
(SEM) . The influence of heat treatment on the alloy structure
and corrosion resistance in 1 mol » L™! H, SO, solutions was
investigated. The results show that nanocrystalline alloys have
a higher corrosion resistance than amorphous talloys,and the
corrosion resistance of amorphous alloys increases as thermal

treatment temperature rises with nanocrystallized decreasing.
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Fig.2 X-ray diffraction patterns of Fe;Si;; By alloy

in annealed states
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alloy in annealed states

1.

4t
-5 A—E i FersSiisBy

=61 A B—8UKHiFer; 5SiissByNbsCuy
-7t

_8—
N

-10
-1.0 -05 0 05 1.0 15

E/V
4 %7 1 mol - L'#) H, SO AR E MR i &
Fig.4 Polarization curves corresponding to the as-
quenched Fe;Si;z By and Fers 5 Sip; 5 By Nb; Cuy
alloys in 1 mol + L™! H, SO, solutions
T R | A A s om ™2, 5[]
5 16 i & T ALK 350 CH450 TRk
Ji s Fezs Siis B F1 Fegs 5 Siia.s By Nby Cuy 5 4: 761 mol +
L1 He SO AR A th 2. NI 5 WT LAt 78
F AN 350°C IR KT, E i Fers Shis Bo 5 4 IR AL Hh £k
AR 2 450°C IR K5 JE i AL B B 5 = T
JEE TR AR B AR 32 iy T2 350°C IR K
TR SRLIE D T 48 450°C R K5 #5340

g7

K AR AR RS B T A0 K i 4K O TR S ok e
AEEESR TR AR

M 6 1] LA H B PR AR RS 1 T 7 K
i Fers 5 Siig 5 By Nbs Cuy £ 4 1) J55 il i 457 32 ¥ e A1
JEB et PR O B A I A . 5 D i e B P S 0K
FRTIES 8 ok REAE A2 58 . i i TR iR Y T,
B BHR LR R AR RO T 456 B9 HObL ]
T B S 2 < ) B A AT DA . 25 i BRI ]
SAGIE T HOE I A & S D TN K A TR RS Dk P R
o SR BRI D I R T AR 5 RGE 1 A D
IR i A B S X T8 P LA i R e

A—ER
B—350°" ik
C—450°B Kk

-10 I
-1.0 -0.5 0 0.5 1.0 15

B 5 IJES Fers Silgﬁ)@fﬁﬁ 1 mol « L,™! E’J H, SO,
BRERRA &

Fig.5 Polarization curves corresponding Fe; Si;z By
alloys in 1 mol + L™! H, SO, solutions
-1r
ol A—=
B—350"3B K
-3r C—450" 3Bk
4+
- —Hr
o0
_6 -
_7 -
-8t
gL
-10
-1.0 -0.5 0 0.5 1.0 1.5

6 HKE FersSin; ByNb;Cui &7 1 mol - L'l
H, S0, 8 % B R4 fi 2%

Fig.6 Polarization curves corresponding to Fe;; 5 Sips s
ByNb; Cu; alloys in 1 mol « L™! H, SO, solutions

2.4 3BT
[ 7a,b 435 & AE i Fers Siis Bo FI4HK & Fers s



1044 [ 5 K 2 2% (A 2R 2 O

538 &

Sii3.5 BaNbs Cuy 5412 A 1 mol « L1 H, SO, 7 HL
R o s 72 JF 8% A T BT I 45 19 H Ak 2 B B o
(EIS) . WA b Z" AR BT A S35 . YAk bk — Z7 B
U HEER . Hy AT O A& < 1Y EIS 2 i 81— 25451
KA 18 A 1 /B ] 5 50, G R P S5 200 H B8 G (&1 8 i
. HAd, RO W L FH , CPE (constant phase angle
element) 2 AR Jo 1, RIAEBRAR (%) 42 & / 75 WO
JAHAS 2 ASECH A RE Y R BUREL n) ik
FE » R A HL AR A7 S0 HRL A 6 B H BHL, 4005 25 2R DLk
1. 4E Al FersSiis Bo MZHK A Fers s Siis s BaNbs Cuy 542
AR Ak 2 S I FL for 3% B8 LB R 23 S Dy 161 2 Al
3421 Q « em?. RO&— 50 s B DA G 10 2
B R BRI R 14 T ol R AR SRR N T L S Kk Y
R AEMI) R RAG 2 R WL Dl B 473X 5 i
TR PR A il e i 2R — 3

80 r
70 r
60
50 r
40
30 [
20

10  § _}

ol

-Z'/ (Q-cm?)

B 0 20 40 60 80 100 120 140 160
Z' /(Q-cm?)
a JEfhFersSisByA 4

450 1
400

300

200 +

100 :{
0 200 400 600

Z' /(Q-cm?)
b 49K #iFerssSiissBaNbsCurf 4

T FMESEFEBEMATHELFEIIL
Fig.7 EIS of the two alloys at opeon circuit potential

-Z' /(Q-cm?)

800 900

CPE
I}
R
—{ —
R
—

E 8 EBEFHEARIEIS WENHEKE
Fig.8 Equivalent circuit for the EIS with single

capacitance loop

F 1 FE& Fer Si By 4K & Fers.5 Siis.; By Nb; Cuy
EEEFBBATH EISIIEGERE

Tab.1 Fitted results for EIS at open circuit potential of
Fe73 Si]ng and Fe73,5 Si]g;Bngg Cuy alloys
R/ s R/
PAANS 5 y
Rt @-emty Y10 @ em?)
FezgSiiz By 5. 856 5.609 8 0.909 04 161.2
Fe73_55113_5Bng3Cu1 3.513 3.077 1 0.914 15 3421

TE: Yo FIRWAHRE. n FORIRARLL

2.5 UMK ERIRERERR

P 9a, b 431l & %R F A4 450 C 3B A5 E
Fezs Siys Bo #1144 2K iy Fers s Siiss Bo Nbs Cuy 75 4 T
1 mol « L™y H, SO, #5382 # AL J5 i) SEM. i
R AL R B KA PR Fers Siis Be AF A 32 T
(&1 92) Jig 1t 7= Wy 40 %2 LAY 25 T 48 450 C 3B 2k
Jei » T bt el HAS 38 50 332 TR b Y
WsVich DS Y SIS M AL I | B R (TP
K AR b BT 2 A T AR 23 I b A BE L ) 4
Kt NI Bk =4 /0 1 16T 9b R B, AR K Ak 2 )
Fezs. 5 Siis.s Bo Nbs Cuy 44K i 2% A1 1) Ji b = 4 4 /0,
FY AT e 10 T T e e T 24408 K U B T
AR A (75 2 55 8 ol S o P9 e st i 2D,
TET F4) JE ol -, B =2 9 20> 33k SCARIE T i T A% 1 it
2R ) 4

3 4t

(D =T 78 1 mol « LAY Hy SO W H» 40
Kbt Fers 5 Siig.5 Bo Nbs Cuy (19 J§ 1ok 3 437 BH W 55 F3E &y
FersSivs B 1Y JE 1ol 8 A7, HL G folt Fi, 90 %5 B 0 W) J B
A UER 94 K B0 T T ok P RE L AR & A S ik
AE4T.

(2) #£1 mol « L™y H, SO I, B Pl 2
TR AT 57 AOK i Fers. s Siis.s Bo Nbs Cuy 1 J3 frlt A7
T AR 7T T ot L 0 48 2 96 O 0 T I o L E )
0 s AR OK i T S ok 1 BB AE A2 55 5 1T 9F & Fers Siis Bo
R TIES T3 ok 1 R B 32 ) A8 A ML 5 R K R 2

(3) 7£ 1 mol « L' #Y NaOH % i ' » Fezs Siys By 1
Fers 5 Siys. s By Nby Cuy 72 B FRL A7 T 19 FB AL~ BHATIE 1
HT B — 2T IR B B 1 A ] 5 50 K g v
Ay SN F BEL AR R A 22 BIVHC I ol P B . X 5
HIT AT PR A A A A A5 SR — 2

(4) 9 AL B3R TR A B AR IE 1 HL A2

R4S



8 7H

4 LA Fe JEAR S R AR S TEGRIR P B Il BIF 52

1045

b 4K fiFers 5Si135ByNbyCuy A4

9 WHEEWMKER SEM 4R
Fig.9 SEM of the two alloys after potentiodynamic polarization
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