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Preface

The international conferences on Vacuum Metallurgy and Surface Engineering are sponsored by the
Vacuum Metallurgy Committee of Chinese Vacuum Society (CVS-VMC), which has been already held
eight times since 1978. Moreover, the next conference was held every two years since 2003, which is to
provide a chance for experts, scholars, technical engineers in these areas to communicate with each other.
As a result, science and technology in these areas can be rapidly developed.

Vacuum Engineering Conference 2011 is sponsored by the Vacuum Engineering Committee of
Chinese Vacuum Society (CVS-VEC), which is one of the most important conferences in vacuum science
and technology. Vacuum Engineering Conference was held every two years since 2005.

Vacuum Consultancy Workshop 2011 is sponsored by the Vacuum Consultancy Committee of
Chinese Vacuum Society (CVS-VCC), which provides policy consultancy and survey report for vacuum
industry held every year.

The 10™ Vacuum Metallurgy and Surface Engineering Conference, joined with VEC2011 and
VCW2011, will be held in May 22nd to 26th of 2011 in Shenyang, Liaoning Province of China. This
conference is sponsored by Northeastern University and SKY Technology Development Company Ltd. of
CAS. About 10 well-known scholars or professors will give wonderful invited speeches at the conference.

Close till April 30, 2011, we totally received over 120 articles. This book gathered 82 pieces of
papers selected by the Academia Committee. There are three grouped conference include Vacuum
Metallurgy, Vacuum Engineering, Vacuum Science and Technology. We also organized visits to some
related factories. We hope that the meeting could become the bridge of universities, research departments,
factories and enterprises. We should appreciate the financial support of several enterprises.

Thanks for the hard work of Electronics Industrial Publication House and the outstanding work of
each author, which helps the proceedings able to be printed. We also hope that our work will be

meaningful for the academic and technical development of vacuum metallurgy and surface engineering.

VMC/VEC/VCC of CVS
May 26, 2011
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Part 1 Vacuum Metallurgy

A Study of Sintered Nd-Fe-B magnet coated by DyAl layer

SUN Bao-yu' BADe-chun' FANG Ye' DUAN Yong-li*
YUE Xiang-ji' YANG Bin’
(1. School of Mechanical Engineering & Automation, Northeastern University, Shenyang, 110004;
2.ULVAC Vacuum Furnace (Shenyang) Co., Ltd., Shenyang,, 110168;
3.Shenyang General Magnets Co., Ltd., Shenyang, 110168)
*Correspondence: Tel: +86-24-83686463; E-mail: horndy1983@163.com

Abstract: A DyAl layer has been deposited on sintered Nd-Fe-B magnet surface by DC sputtering method. The
magnets coated by DyAl layer were processed heating treatment. Magnetic properties, resistance of corrosion and
microstructures of the annealed samples have been investigated. The results show that the magnetic properties of the
samples can be improved because the Dy and Al elements are diffused into the magnet. The press cooker test (PCT)
and spray salt test (SST) shows that the corrosion resistance and magnetic loss resistance have been obviously
improved. The microstructure observation reveals that the Dy and Al element diffusion optimizes distribution of Dy
and Al in the sample, and is responsibility for the improvements of magnetic properties and protecting corrosion.
Keywords: Sputtering, DyAl layer, sintered Nd-Fe-B, thermal diffusion.

1 Introduction

Recently, NdFeB permanent magnetic materials are’a more and more important role because it’s excellent
energy product and high intrinsic coeroivity. Sintered NdFeB magnet is widely used in electronic information,
automotive industry, medical facilities, energy and transportation, industrial energy-saving motor, energy-saving
household electrical appliances, wind power generation. However, the sintered NdFeB magnet has some problems,
such as poor heat loss resistance and corrosion resistance, which limited its more application. How to improve
heat-resistance and corrosion resistance of the sintered NdFeB magnet has become an urgent subject.

In this work, the DyAl alloy layer was deposited on the sintered NdFeB magnets surface by magnetron
sputtering. And then a heating treatment was processed to diffuse Dy and Al elements into magnet. The diffused
Dy and Al elements mostly locate on the grain boundary, which can optimize microstructures. It’s expected to
improve heat-resistance and corrosion resistance by using this method.

2 Experimental

The sintered 45M magnets were sampled into a few of cylinders (®10x5 mm). The DyAl layer was deposited
by FIL560CI1 sputtering system under following parameters, target with Dys;sAlgs composition, background
vacuum of 8x10™*Pa, and DC power of 300W. The samples were sputtered for different time (0.5 h, 1 h and 1.5 h),
and the fabricated samples for different time were named 1%, 2% and 3" (3"-1. 3"-2) , respectively. The samples
1%, 2%, and 3"-1 were thermally diffused at 800°C for 6h, and then the samples were processed a heating treatment
(900°C x2.5h+490°C x5h). The sample 3”-2 was sealed into quarter tube, and then was processed heating treatment
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