Accepted Manuscript

Journal of

ALLOYS
D COMPOUNDS

Effect of the substitution of C for Si on microstructure, magnetic properties and
bending ductility in high Fe content FeSiBCuPC alloy ribbons

Jia Xu, Y.Z. Yang, Wen Li, Z.W. Xie, X.C. Chen

PII: S0925-8388(17)32910-9
DOI: 10.1016/j.jallcom.2017.08.181
Reference: JALCOM 42938

To appearin:  Journal of Alloys and Compounds

Received Date: 29 June 2017
Revised Date: 17 August 2017
Accepted Date: 18 August 2017

Please cite this article as: J. Xu, Y.Z. Yang, W. Li, Z.W. Xie, X.C. Chen, Effect of the substitution of C
for Si on microstructure, magnetic properties and bending ductility in high Fe content FeSiBCuPC alloy
ribbons, Journal of Alloys and Compounds (2017), doi: 10.1016/j.jallcom.2017.08.181.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jallcom.2017.08.181

Effect of the substitution of C for S on microstructure, magnetic
properties and bending ductility in high Fe content FeSIBCuPC alloy
ribbons*

JiaXu, Y.Z. Yang*, Wen Li, Z.W Xie, X.C Chen
Faculty of Materials and Energy, Guangdong Universi technology, Guangzhou 510006,China

ABSTRACT: The microstructure, magnetic properties and bendiactility of the
FessSih 5,B9CU sP4Cx (X=0, 0.1 0.2, 0.3, 0.4, 0.5) alloy ribbons witigth Fe content
were investigated. The partial substitution of @ f&i increases the amorphous
forming ability and enlarges the maximum thicknesglassy from 19um to 25um

of the alloys. It is clearly seen that the additadrC increases the first crystallization
temperature (), while the reduction of Si slightly decreases tkecond
crystallization temperature (J). The amorphous alloys exhibit the low Curie
temperature (J), and large J1 - T. allows the alloys to obtain better soft magnetic
properties. In amorphous state, with the increase @ the saturation
magnetization (Ms) and the coercivity (Hc) of theaaphous alloys descend slightly,
which decrease from 168.0 emu/g to 166.8 emu/g Hh@ A/m to 9.3 A/m,
respectively. Through the optimum annealing treatsiethe FgSii BoCuy s5P4Co 1
nanocrystalline alloy exhibits highest Ms of 205uwgn( Bs~ 1.93 T) and lowest Hc
of 5.8 A/m. Both of the amorphous alloys exhibibddending ductility before and
after annealing.

Keywords. Fe-based amorphous alloy; Thermal ability; Sakoimamagnetization,
bending ductility.

1. Introduction

Fe-based amorphous/nanocrystalline alloys as a type of soft magnetic
materials have attracted great attention due tar tegcellent soft magnetic
properties[1-2]. After decades of development,ausiFe-based amorphous/nanocry-
stalline alloys have been developed, some of warehused widely in electronics and
power industries[3-5]. However, these alloys can@&ipensive metal elements (such
as Nb, Zr, Co, etc.) which increase the cost ofall®y. The low Fe concentration (73
at. %) of the alloy results in a low saturation metic flux density (Bs) of about
1.25T[6-8]. Recently, it has been reported that ew nsystem of Fe-based
nanocrystalline alloys exhibits excellent soft meigm properties. Nanocrystalline
FeSiBPCu alloys, known as “NANOMET”, are charaaded by the high
permeability (1) and saturation magnetic flux density (Bs). ThedBshe alloys can
reach up to 1.8 ~ 1.9 T, which is approximate @giticon steel, and the permeability
of the alloys is higher than that of silicon stéelfl]. In this alloy system, due to the
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