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Welcome to Jeju Island, Korea

China, Japan and Korea are Asia’s leading nations in terms of high technology and
manufacturing output. It is clear that much of Asia’s high value products are heavily
reliant on ultra-precision technology and nanotechnology capabilities. I am convinced
that the ultra-precision machining technology clearly contributes to a better scientific and
technological progress of participating nation.

On behalf of the Chinese production Engineering Institution CMES (CPEI), Japan
society for Precision Engineering (JSPE), Korean Society of Manufacturing Process
Engineers (KSMPE) and Gyeongnam National University of Science and Technology
(GNTECH), we are pleased that this international conference, CJUMP2013 are held
in conjunction with the 7® conference of Ultra-Precision(ELID) Technology Research
Group(7t UPET conference) in Jeju island of Korea.

CJUMP2013 conference will provide a leading forum for industrialists and academics
alike to review the best of China, Japan and Korea’s industrial innovation, progressive
research and technology developments. Delegates will gain an insight of the ultra-precision
engineering and nanotechnology priorities of Asia’s leading industrial nation.

I sincerely hope that it will be a forum of active technology cooperation and academic
research exchange with China, Japan and Korea in the field of specialized Ultra-Precision
technology.

Prof. Tae-soo Kwak

Co-Chairman, Organizing committee of CJUMP2013

Chief of Ultra-Precision(ELID) Technology Research Group
27 March, 2013
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Preface

It is our great pleasure to welcome you to the joint international conference of 9th CJUMP
and 7th UPET held on March 27-30, 2013, in Jeju, Korea. The CJUMP stands for the
CHINA-JAPAN International Conference on Ultra-Precision Machining Process, and was
initiated in 1984. The UPET also stands for Conference of Ultra-Precision ELID Technology
Research Group. The goal of the conferences is to bring together researchers and academics
from China, Korea and Japan to discuss novel theories, technologies and applications in the
areas of precision engineering, micro engineering and nano-technology.

This conference is jointly organized by RIKEN MFL, Committee of Precision Engineering
& Micro-nano Technology of CPEI, Committee of Ultra-Precision (ELID) Technology
Research Group (UPET). Furthermore, co-organizers are The NPS Association (NPS), Chubu
University, National University of Defense Technology, Hunan University, Dalian University
of Science & Technology, Beijing Machine tools Research Institute, Harbin Institute of
Technology, Henan University of Science & Technology, Zhejiang University of Technology.

In order to meet the new requirements of customers, creative research and development
work in manufacturing processing technology must be promoted to develop
ultra-high-precision mechanical manufacturing technologies capable of producing structures
having three-dimensional shapes with ultra-smooth surfaces and extremely precise form
accuracy. The conference will provide an excellent platform to share the latest knowledge and
ideas on Micro/Nano mechanical engineering by researchers and engineers from both
academia and industry. Cooperation and corroboration of the researchers in the Pacific Rim
nations will be strongly required.

This volume covers the following areas of interest as the main topics: Single point diamond
turning, Ultra-precision grinding technology, High speed and high efficiency machining,
Ultra-precision machine design, Machine tools and systems, Coolant and cooling, In-process
measurement and monitoring, Metrology and evaluation, Finishing, lapping and polishing,
Micro/nano machining and fabrication, Beam-aided polishing processes, Controlling for
ultra-precision position, Forming process for optical and electrical components, CMP and
silicon wafer processing, Brittle material machining, EDM, ultrasonic machining, laser
machining, and surface treatment, and so on.

Almost 50 papers were contributed from around the world. We believe that this volume will
be useful for active researchers and engineers to learn the newest applicable information and
will stimulate further research into nanomanufacturing technology to create new practical
ideas for the beginning of the 21st century.

Finally, I would like to express my sincere gratitude to the Japan Society for Precision
Engineering (JSPE) -Committee for nano-precision mechanical manufacturing technology,
Chinese Production Engineering Institution,CMES (CPEI), Gyeongnam National University
of Science and Technology (GNTECH), The Korean Society of Manufacturing Process
Engineers (KSMPE) for their strong support.

wem /R

Prof. Tsunemoto Kuriyagawa
Chairman of international advisory committee
27 March, 2013



The CJUMP 2013 is expanded by the 9th CJUMP in conjunction with the 7th
UPET. The goal of this conference is to bring together researchers and
academics from China, Japan and Korea to discuss novel theories, technologies
and applications in the areas of precision engineering, micro engineering and
nano-technology. We received 22 papers and approximately 40 participants from
China. Three leading experts in the field of ultraprecision machining will
provide keynote speeches. Their topics include diamond turning, nano grinding,
polishing and measurement. It is our pleasures that all participants will enjoy
this conference, that they get an overview about the current trends and acquire
new ideas for solving their current tasks and problems. In addition, this
conference will be an ideal opportunity to meet colleagues or friends from the

field of ultra-precision machining and related topics.

Shengyi Li

Professor of National University of Defense Technology
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Forword

The CHINA-JAPAN International Conference on Ultra-Precision Machining Process (CJUMP) was initiated in 1984. The goal of
the conference is to bring together researchers and academics from China and Japan to discuss novel theories, technologies and
applications in the areas of precision engineering, micro engineering and nano-technology.

In 2013, we would like to expand the CJUMP in conjunction with the 7th Conference of Ultra-Precision(ELID) Technology
Research Group to be held in Jeju, Korea, which includes topical Invited reports and original paper presentations submitted by
Korean researchers and academics.

It is our pleasures that all participants will enjoy this conference, that they get an overview about the current trends and
acquire new ideas for solving their current tasks and problems. In addition, this conference will be an ideal opportunity to meet
colleagues or friends from the field of ultra-precision machining and related topics.

We are looking forward to meeting you in Jeju, Korea.

Topics

General conference topics will be

aaSingle point diamond turning 2=Micro/nano machining and fabrication
s2Ultra-precision grinding technology 22Beam-aided polishing processes
szHigh speed and high efficiency machining  38Controlling for Ultra-precision position
asUltra-precision machine design 22Forming process for optical and
28Machine tools and systems electrical components

z2Coolant and cooling 22CMP and silicon wafer processing
aaln-process measurement and monitoring 2aBrittle material machining
ssMetrology and evaluation E2EDM, ultrasonic machining, laser machining, and surface treatment
==Finishing, lapping and polishing 22Related precision machining method
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