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Fig.1 XRD patterns of Fes35SiizsBoCuiNbs alloys fabricated at
different circumference speeds (the dash lines give the

amorphous peak position of 2 Gax)
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Table 1 Amorphous peak positions of 26,,x and the average
atomic distance (d) deduced from the XRD patterns
of C1 and C2 alloys in Fig.1

Alloy 2 Grmax/(°) d/nm
C1 44,3177 0.2504
C2 44.3217 0.2504
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Fig.2 Hysteresis loops of Cl1 and C2 alloys (the inset is the

saturation magnetization curves of C1 and C2 alloys)



o552

A K g [ 4 i P 28 2 7 LR A AR, VA A S B VA )
W E R AR N, IR A ) C1 A e dA
BNV LR T = C2 4. Cl e /4
el oK A I 3R AR A 4 T ) R 2 ) R A
FH BT 5 16 1 1 7 5 80 oK A 5 Al it 3 A 10 B AR Ak
I P AR A% 1) S R 8 B, L A A G ) SRR
858 5 A G P R 4K SR H AR T SRS 1) R 6
AP AN G 4 v Y 5 RS PR B ) SR AR DG . )
Gb, ISR 2 &P (H) LR
WEAL SR IE (MO A T3 2. hR TR AT LG H, Cl
BRI (M) R (H) #%E KT
C2 G o T2 H TRk A0 o 5 AR 1 T R A i 3 A
o-Fe(Si) VA Ak 55 1 1) 80%, IR A 4 e VL A R Ak
55 5 1] Fes SiAHAT 58K 235 5K C1 A S B AR T RN G AK,
SR

3K ClLE C2HEEAKMIEIREN 0.3.0.4.0.45,
0.55 F1 0.6 mol/L NaCl ¥ 1 1) W Ak 2% 3y FEL A AR A it
o ML iZ kA, C1 5 C2 A4 7E NaCl i
(T BH AR B ACAT A S ABL, Bl A FLEA T v, S 5 IR
RS M ARl T, I BH GV A i A Ve s i i £ B
Rt VBT & s f T A2 A L A R i A A
S PH AR i B o Ak il 2 LG AL N A
Fe. Nb 4 )& 70 2 W i S 8%, i B4k DX (D0 8145 42
RN E ) Feu Siv Nb A4l 0 S 2

4 2 th 3 H AT AR AL e HE 5 P A 1 S ik A
(E core) T BH AR W1 463 S804 FBL IR AL AL 2 (12 (ipeak/imin)) 55 2 B
X T NaCl WK FE (Cnac) AL 12 . B Eeorr
IR 2N 5% MIBHHLAT (Eoon) ML EE R KRB (K
4a), Cl &M EMIERE(T C2 54, H2ME
L RV J65 I Fi I R A S P 8 KT B A o P AR R 4
S LU R A 2R (18 (i peat/Tmin) ) 72 BH AR 3% A U 437 L 30 25
JE Cipear) SEEALIK /N LIRSS i) I LGAEL
PN G AR B AL T R P e e, (i D,
BlAR T B B RS - NI 4b TR, B T AE 0.45
mol/L ¥ H 4h, C1 £ & FHAR W) 46 80 i Y AR 1k R
EET C2 64, W Cl AR EN T C2 &
Do 2 TG4 I BH AR AT 4h S A4 FEL U AR A 6 1 A B I R
TR PSE S T O, U BH A 4 T PR A 1 T i B

R2 HClLHC SEMHITELESRSHIGMBENEE
(M) FFFmA (H) &
Table 2 Saturation magnetization (M) and coercivity (H.) of
C1 and C2 alloys deduced from the M-H loops

Alloy MJ/A-m> kg H./x80 A'm!
Cl 134.58 12.92
C2 130.96 7.58
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Fig.3 Potentiodynamic polarization curves of C1 (a) and C2 (b)
ribbons in 0.3, 0.4, 0.45, 0.55 and 0.6 mol/L NaCl
solutions (the arrows denote the anodic activity peak
current density (ipeak) and minimize current density of the

passive region (imin))
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Fig.4 Curves of corrosion potential (Ecorr) (a), change rate of
initial anodic oxidation current (1g(7peak/imin)) (b) VS
concentration of NaCl solution (Cnaci) deduced from the

potentiodynamic polarization curves
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Fig.5 SEM morphologies of electrochemical corroded surfaces of C1 (a~c) and C2 (d~f) alloys in 0.3 (a, d), 0.4 (b, e) and 0.6 (c, f) mol/L

NaCl solutions (the insets are magnified local images, and the numbers in circles indicate the EDS analysis positions)
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Table 3 EDS results of each position marked in Fig.5 (at%)

Position Fe Si Nb (6]
1 16.95 17.28 4.48 39.57
2 - 17.48 4.90 66.16
3 9.92 17.70 4.58 54.24
4 10.21 17.48 4.88 59.63
5 9.57 16.05 4.10 57.13
6 6.48 18.28 5.15 61.00
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Effect of Cooling Rate on Magnetic and Corrosion Resistance Properties
of FeSiBCuND Alloy Ribbons

Ma Haijian', An Bang®, Wei Wengiang', Shen Xiangbo', Bao Wenke', Wang Weimin®
(1. School of Mechanical-Electrical and Vehicle Engineering, Weifang University, Weifang 261061, China)
(2. Shandong Port Group Co., Ltd, Qingdao 266000, China)
(3. Key Laboratory for Liquid-Solid Structural Evolution & Processing of Materials, Ministry
of Education, Shandong University, Jinan 250061, China)

Abstract: The Fe;3 55153 5BgCu;Nb; alloy ribbons fabricated at circumference speed of 14.65 and 43.96 m/s (labeled as C1 and C2) were
investigated by XRD, VSM, electrochemical workstation and SEM. The XRD results show that the low-cooling-rate sample (C1) has a
nanocrystalline/amorphous dual-phase structure and the high-cooling-rate sample (C2) has an amorphous structure. VSM results show that
both C1 and C2 alloys have excellent soft magnetic properties, and C1 alloy shows a strong magnetic anisotropy, which is induced by both
the ordered atomic bonds of nanocrystalline phase and strong interaction between the nanocrystalline phase and amorphous matrix. The
electrochemical polarization test results show that the corrosion resistance property of C2 alloy is better than that of C1 alloy, which is
attributed to the heterogeneity structure and internal stress in the ribbon surface formed on the spinning process.

Key words: Fe-based nanocrystalline alloys; soft magnetic properties; corrosion resistance properties

Corresponding author: Ma Haijian, Ph. D., Associate Professor, School of Mechanical-Electrical and Vehicle Engineering, Weifang

University, Weifang 261061, P. R. China, Tel: 0086-536-8785603, E-mail: hjma@wfu.edu.cn



