
Accepted Manuscript

Nano-crystallization of amorphous alloys by ultra-rapid annealing: An effective
approach to magnetic softening

K. Suzuki, R. Parsons, B. Zang, K. Onodera, H. Kishimoto, T. Shoji, A. Kato

PII: S0925-8388(17)33856-2

DOI: 10.1016/j.jallcom.2017.11.110

Reference: JALCOM 43803

To appear in: Journal of Alloys and Compounds

Received Date: 1 August 2017

Revised Date: 6 November 2017

Accepted Date: 8 November 2017

Please cite this article as: K. Suzuki, R. Parsons, B. Zang, K. Onodera, H. Kishimoto, T. Shoji, A. Kato,
Nano-crystallization of amorphous alloys by ultra-rapid annealing: An effective approach to magnetic
softening, Journal of Alloys and Compounds (2017), doi: 10.1016/j.jallcom.2017.11.110.

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.

https://doi.org/10.1016/j.jallcom.2017.11.110


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPTMs. Ref. No. JALCOM-D-17-08908 (revised) 
 

1 
 

Nano-crystallization of amorphous alloys by ultra-rapid annealing: An effective approach to 
magnetic softening 
 
K. Suzuki1*, R. Parsons1, B. Zang1, K. Onodera2, H. Kishimoto2, T. Shoji2 and A. Kato2 
1Department of Materials Science and Engineering, Monash University, Clayton, VIC 3800, 

Australia 
2Toyota Motor Corporation, Mishuku, Susono, Shizuoka 410-1193, Japan 

 

*Email: Kiyonori.suzuki@monash.edu 

 

Abstract 

Primary crystallization of Fe-based amorphous precursors often results in the formation of 

magnetically soft nanostructures. The vast majority of alloys developed for this processing route 

contain nonmagnetic additives such as Cu and Nb for large nucleation rates and small crystal growth 

rates. However, we have demonstrated that magnetically soft nanostructures can be obtained in a 

simple Fe-B binary system without these traditional additives by employing ultra-rapid annealing. 

This is of technological significance as the Fe content in the nanostructure is increased to that of Si 

steels and a high saturation magnetization up to 1.92 T is obtained along with a low coercivity < 8 

A/m. The nanoscale grain refinement in the Fe-B binary alloys is attributable to the contribution of 

viscous flow to the homogeneous nucleation kinetics. The formation of magnetically soft 

nanostructures in a simple Fe-B binary system opens up the possibility for further alloy development 

in compositions which were previously abandoned. 
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