www.icmte.org

ﬂ

The 5% International Conference of
Manufacturing Technology Engineers

S5wed)~7 ri) October 2016
RITZ-CARLTON HOTEL, SEOUL, KOREA

Tk

2016

Topics and Scope

- Advanced Machine Tools - Green Energy Application

- Design and CAE

- Robots and Automation

- IT/BT Fusion Systems

- Applied Optical Energy

- Ultraprecision Nanomachining

- Printable Electronics
- Medical System

- Tool and Die

- Nano/Micro System

- Vibration and Control

- Green Manufacturing System

- Carbon Convergence

- Ocean Plant Manufacturing Technologies

- Etc!

Core Research Lab Remote Tour:

- Exhibition of Core Research Laboratories in Korean Universities /.
Inshtutes For Global Research Cooperation

i
aumy. il T

Internahonal Forum and Panel Dlscussmn — 3 ik

14 & o g T mmli  jien
» .
e, man e l!‘ UAI . g = 1 —

- Future quuchfurlng Techno|ogy‘ nnovohon.Towordithe Afhéndustmﬂ Revo|uhon H—"“_““", e

] uuyml e - T e

=

www.cmes.org

M E i L&
—faY
FF=
CHINESE MECHANICAL ENGINEERING SOCIETY

& Jf 75 {f KOFST g1t HEHES o’ ‘_%}‘s_l'%*j EREEE PR V KITECH mﬂajl)ﬂa ‘_1

PBRBMIEATY

www.ksmte.kr

R ===
I
Korean Society of Manufacturing Technology Engineers

~
Komma® 233 =ik NRF ) st2eai5g

~t
O._u% YA @ gRsagaia

KOTIC ¢=3732uszY

; SAMSUNG
Sr‘!,.cEm,Ev DTK W ELECTRO-MECHANICS

o= CVB




Proceedings of the International Conference of Manufacturing Technology Engineers 2016

Oct. Oct. 6(Thu.) [Poster Session | ]

Precision and Ultra-Precision Machining

S||Ver NanOW|re Network Ablatlon by a Femtoscond Laser ........................................................................................ 28
Jin—Woo Jeon(Korea Institute of Machinery & Materials (KIMM)), Won—Suk Choi, Hoon—Young Kim
(Korea Institute of Machinery & Materials (KIMM), Univ, of Science & Technology (UST)), Hee—Shin Kang,
Jiyeon Choi, Sanghoon Ahn, Kyung—Hyun Whang, Jaegu Kim(Korea Institute of Machinery & Materials
(KIMM)), Daeyoon Kim(Univ, of Science & Technology (UST)), Sung—Hak Cho(Korea Institute of Machinery
& Materials (KIMM), Univ, of Science & Technology (UST))

Ultra—precision Machining on Advanced Display Materials using a Femtosecond Laser -, 29
Jin—Woo Jeon(Korea Institute of Machinery & Materials (KIMM)), Won—Suk Choi, Hoon—Young Kim

(Korea Institute of Machinery & Materials (KIMM), Univ, of Science & Technology (UST)),

Kyung—Hyun Whang, Jaegu Kim, Hee—Shin Kang, Jiyeon Choi, Sanghoon Ahn(Korea Institute of Machinery

& Materials (KIMM)), Daeyoon Kim(Univ, of Science & Technology (UST)), Sung—Hak Cho(Korea Institute

of Machinery & Materials (KIMM), Univ, of Science & Technology (UST))

Ablation depth control on ITO—glass using beam shaped femtoSeCONd laser s 30
Hoon—Young Kim, Won—Suk Choi(Korea Institute of Machinery & Materials (KIMM), Univ, of Science
& Technology (UST)), Jin—Woo Jeon, Da—Som Park(KIMM (Korea Institute of Machinery & Material)),
Sung—Hak Cho(Korea Institute of Machinery & Materials (KIMM))

Low Cost and Energy Efficient Vibration Reduction of Ultra—Precision Manufacturing Maching ««eeeeeeeeeeeee 31

Jihyun Lee(Korea Institute of Machinery & Materials), Chinedum E, Okwudire
(Univ, of Michigan — Ann Arbor)

Measurement of the whole abrasive surface topography of a grinding wheel e 32
Chang—cai Cui, Qi—feng Yang, Yi—qi Yu(Institute of Manufacturing Engineering, Huagiao University)

Study on Grinding Characteristics of Different Crystal Surfaces of Sapphire e 33
Yi—Qing Yu, Ming—Jian Shao, Chang—Cai Cui, Zhong—Wei Hu, Xi—Peng Xu
(Institute of Manufacturing Engineering, Huaqiao University)

Robot and Process Automation

Development of Direct Preform Robot System for Laminated of Carbon Fiber e 34
Kee—dJin Park, Jin—Dae Kim(Daegu Mechatronics & Materials Institute),
Sung—Ho Yoon(Kumoh National Institute of Technology)

A Robust Position and Velocity Control of Robot Manipulator with Eight D O F «rrereerrrmmemmm 35
Min—Seong Kim, Chang—Bin Lee, Sang—Young Jo(Kyungnam Univ,), Jeong—Suk Kang, Nam—Il Yoon,
Jong—Bum Won(Smec Co,, Ltd.), Sung—Hyun Han(Kyungnam Univ,)

A Study on Robust Motion Control of Bipped Type Robot for Intelligent Manufacturing ««reeeeeeeeermmemminn. 36
Dong—Yeon Jeong(Daeho Technology Korea Co., Ltd.), In—Man Park(Intem Co., Ltd.),Min—Seong Kim
Sang—Young Jo, Sung—Hyun Han(Kyungnam Univ)

’

A Study on Mot|on Control for Stable Walklng Of Blpped Robot ............................................................................... 37
Haeng—Bong Shin(SG servo Co,, Ltd,), Woo—Song Lee(SungSanamdeco Co,, Ltd,), Hyun—Suk Sim
(DongSan Tech Co,, Ltd,), Sang—Young Jo, Sung—Hyun Han(Kyungnam Univ,)

-1V -



[Poster Session I]

Oct. 6(Thu.)

Ll [ AT
LL LTI -

- iy

e "t e

i . - 2208
=== o = L W R— T
W
“untt i voLn
ans we N - A

=" ! L

- ! - wi
" o LML ) VR SR ‘ r
S " . marat
L il

e meet

E2E prp
BT LT

surups =g
» &

namsr

L3
e

LA

L
-

?'.
: R

e

i

L.

www.icmte.org

ICMTE



Proceedings of the International Conference of Manufacturing Technology Engineers 2016

Ultra-precision Machining on Advanced Display Materials

using a Femtosecond Laser

Jin-Woo Jeon', Won-Suk Choi23, Hoon-Young Kimz:, Kyung-Hyun Whang?, Jaegu Kimz, Hee-Shin Kang',
Jiyeon Choi', Sanghoon Ahn', Daeyoon Kimsand Sung-Hak Chots#

1 Department of Laser & Electron Beam Application, Korea Institute of Machinery & Materials (KIMM), 156 Gajeongbuk-Ro, Yuseong-gu, Daejeon , South Korea, 34103
2 Department of Nano Manufacturing Technology, Korea Institute of Machinery & Materials (KIMM), 156 Gajeongbuk-Ro, Yuseong-gu, Daejeon , South Korea, 34103
3 Department of Nano-Mechatronics, University of Science & Technology (UST), 217 Gajeongbuk-Ro, Yuseong-gu, Daejeon, South Korea, 34113
# Corresponding Author / E-mail: shcho@kimm.re kr, TEL: +82-42-868-7077, FAX: +82-42-868-7431

One of the important factors in determining the precision of photon micro processing technology is the pulse width. Because
the pulse width is the factor that determines the interaction between a photon beam and the material, the heat-affected zone
created by the laser beam generally broadens with an increase of the pulse width and the precision decreases.

KEYWORDS : Ultra-precision, Micro-machining, Non-thermal, Femtosecond laser

1. Introduction

The photon minimizes the heat-affected zone, which allows
processing within the sub-micrometers ranges due to the extremely
short pulse width. Moreover, the ultra-short pulse photon has material
independence due to the non-linear optical phenomena. Therefore, the
photon is able to process any material.

In this study, we introduce our experiments results using
laser(A=1025nm, JenLas®D2.fs
Germany) micro-machining technology. The experiments were

femtosecond model Jenoptik,

operated in Korea institute of machinery and materials.
2. Schematic of experimental samples
The purpose of our study is fabrication for conductive thin film

The ITO and Al is deposited
on glass substrate and Ag nanowire random network is layered on the

layer on glass and polymer substrate.

polymer substrate.

Al (300pm)

ITO (100pm) Ag nanowire

Glass (500pm) Glass (500pm) Polymer

Fig. 1 The schematic pictures of the samples
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3. Conclusions

We have experimented three different electrical conductive film
on substrate using femtosecond laser system. The threshold of
electrical conductive material, which are indium tin oxide (ITO) and
aluminum (Al), are different from substrates threshold, we are able to
remove the each material on the substrate. Additionally, silver (Ag)
nanowire random network on polymer substrate fabrication is
investigated. Although the patterned line has burr, its height is very
low, less than 0.1 um and the surface near the line is fine as normal
surface. Due to the experiment result, we believe that the
femtosecond laser micromachining for thin conductive layer have

enough performances.

Fig. 2 Patterns by femtosecond laser irradiation (ITO, Al, Ag)
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