Proceedings of the ICSE Shanghai '97
b 97 Rl TREE PR BOEICE

HiE -+ —i#LREIE
SURFACE ENGINEERING
TOWARDS THE 21° CENTURY

¥ % HRiEL
&l 45 St XKL KEF
Editor Xu Binshi

Associate Editors Ma Shining Liu Jiajun Zhu Youli

9

AR Tl tH iRt

China Machine Press

1997 H[E Jt= Beijing, China



Proceedings of the ICSE Shanghai '97
Nov. 18-21, 1997 Shanghai China
97 i LREEPRESBOESUE
1997 411 H 18 H- 21 H, "[H ki

HE —+—t e rRE IR
SURFACE ENGINEERING TOWARDS
THE 21°' CENTURY

¥ & izt
&l E £ XF® THigE B

& = Sty XS KA,
(ReERER) FTE K 7L B

EHBA
RENWIIEFS
EXRBAMFEESERS

Sponsors
Chinese Mechanical Engineering Society
National Natural Science Foundation



ISBN 7-111-06027-X

I

U

Copyright ©1997 by China Machine Press, China

Published and distributed by
China Machine Press
No.1 South Street, Baiwanzhuang, Beijing 100037, P.R.China

Printed in the People’s Republic of China

All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted in any form or by any
means, electronic, mechanical, photocopying, recording or otherwise,
without the prior written permission of the copyright owner.

ISBN 7-111-06027-X/TH-829

B HEERR S H (CIP) R

M 21 HENRT TE/RREESR. —IEH:
PR TNk H RRtt, 1997.11
ISBN 7-111-06027-X

L I - IL & - . £BREART —EHRFRSN—XE

IV. TG17-53

o B R B 1 CIP 3B F(97) 23201 &

HRA: SR GEREAERE 1S HBURE  100037)
WEHE: B L JEEX: R

it BRZ  HE®: KEF FEEH: X% —
LR EERI

1997 4 11 A 1R« 1997 46 11 A% 1 REIR

FFA: 880mmx1230mm'/;, EN7K: 38.75 F¥: 800 TF
¥ 50041 EHr: 100.00 JT



FENTIEL RS ¥

N
-3

4
g

j

e &R

o=

== AN A

y
At
%

For the promotion of friendship, communication, cooperation and
development.

Congratulations on the opening of the International Conference on Surface
Engineering, Shanghai 97

x\m}t%

—— Zou Jiahua, the Vice Premier of the State Council

1997.10



Reinforcing surface engineering researches to support the
development of the advanced manufacturing technology.

——— He Guangyuan, the former Minister of the Ministry of Machinery Industry

1997.10.12
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Congratulations on the successful convening of the International Conference on

Surface Engineering, Shanghai "97

Further advances in surface engineering to contribute to the
advanced manufacturing technology
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—— Shi Changxu, the Vice President of Chinese Academy of Engineering

1997.10.1



PREFACE

Since the establishment of the Wolfson Institute for Surface Engineering in the University of
Birmingham in 1983 and the launch of the international journal of “Surface Engineering™ in 1985, the
establishment of the Surface Engineering Research Institute of Chinese Mechanical Engineering
Society in 1987 and the issue of the national journal of “Surface Engineering” in 1988. the surface
engineering has obtained rapid development in China and abroad. The discipline system of the surface
engineering is being perfected. A modern synthetical discipline with interdisciplinary basic theory and
technical theory is gradually formed. And it is widely applied in various fields of the national economy,
plays a more and more important role in economic construction and produces great economic and
social benefit. Some famous experts predicted that surface engineering techniques would become one
of the key techniques in dominating the industrial development in the 21st century. In the Ninth Five-
year plan and Long-term programme by 2010 of China, surface engineering has been designated as
one of the most important projects.

Surface engineering is a systematic engineering to obtain desired surface properties by surface
coating, surface modification or duplex surface treatment on a pretreated metallic or non-metallic solid
surface to alter its morphology, chemical composition and microstructure. It can effectively improve
surface properties of materials, economize the energy resources, increase productivity, reduce
environmental pollution and obtain great input-output ratio. Especially, some common-use surfac;ie
engineering techniques which are characterized by light-weight, easy operation, labor-saving and high
efficiency have been warmly received by technicians and guaranteed field emetgency maintenance. .

We organize the International conference on Surface Engineering Shanghai’97 and publish the
proceedings to promote the development and academic exchanges of the surface engineering, improv'é
its research and application and avail us of the most up-to-date information in the world.

The conference is hosted by National Science Foundation of China and CMES. The theme of the
conference, Surface Engineering Toward the 21st Century---advanced, high-quality, energy-saving and
less-polluting surface engineering technique, duplex surface technique and surface engineering
technical design, is fully reflected in the keynote lectures and five sessions of the proceedings which
embodies the comprehensive, interdisciplinary and systematic features of the surface engineering
development. Therefore, the proceedings is titled as Surface Engineering Towards the 21st Century.

Finally, we are particularly indebted to all people who rendered their contribution for the
conference. to authors of papers, to leaders of organizers and to members of organizing committee and
program committee and secretariat.

Wish the conference success!

X/AA {%on %" Chairman of the ICSE Shanghai 97

Academician Xu Binshi
1997.11
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