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Performance Analysis of Electromagnetic shielding of CNT concentration
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Table 1 The average SE and thickness

CNT(%) | Average SE (dB) | Thickness of CNT (micro)
1 69.23 0.2672
2 70.03 0.3340
3 71.05 0.4008

Fh4= 0.8~1.2GHz9| W 9lojA CNTE| sz Wby} A &
T= $19] Table 10 #4323}, 1% 94 CNTS 223 A|H9 4
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(1) Pyeong yeol, Park, 2011, Preparation and characterization of
polymer nanofiber for EMI shielding, Keimyung University.

(2) Doo hee, Han and seog gyu, Yoon, 1998, The electromagnetic

shielding effectiveness of anti-reflection filter with various 1TO
thickness, PYONGTAEK REVIEW, 235~245.
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Analysis of reduced mechanical properties of the carbon composites according to the water content
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Table 1 Properties of Epoxy Resin

EEW Viscosity Specific Gravity
(g/eq) (g/em - 5) (kg/m)
190-210 500-700 1.14

(a) Tensile Test Specimen

(b) Flexible Test Specimen
Fig. 1. Manufactured Test Specimen
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Analysis of mechanical properties of carbon fiber windsurfing masts according to molding methods
S. H. Go, A. Tugirunmubano, Y. B. Kim, K. S Kim, K. S. Kim, S. A. Jeon, Y. T. Kim, L. K. Kwac*
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Fig. 2. Flexible Test specimen and test setting
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Fig. 3. Tensile test results of Pipe

Table 1 Tensile test results of Pipe

Method specimen | Max. Force (kN) | Max. Displacement (mm)
1 31.211 3.832
2 33.172 4.136
Oven 3 32.537 3817
Average 3231 393
1 39.565 4.81
Auto Clave 2 36.492 4492
3 39.009 4.613
Average 38.36 393
o = T4 =3
ol =3 o =5
1 5
§ 4 g 4
g £
frd i w X
1 1
" 5 15 20 0 3 5 M 15 2 2B N
Displacementimm] Displacemant{mm)

(a) Test results of Flexure(oven)

(b) Test results of Flexure(Auto Clave)

Fig. 4. Flexure test results of Pipe

Table 2 Flexure test results of Pipe

Method specimen | Max. Force (kN) | Max. Displacement (mm)
1 5.985 27.85
2 6.130 27.178
Oven 3 6287 25.144
Average 6.13 26.72
1 6.894 25.501
2 6476 27.084
Auto Clave 3 6558 29.148
Average 6.13 26.72
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(1) Jeon. U. J, 1992, Molding Method of Composites, The Korean Society
of Mechanical Engineers, Vol. 32, No. 1, pp. 18~27.

(2) Kim. Y. T, 2016, Mechanical Characteristic Analysis of CFRP
Laminatin Layer in Wind Surfing Mast Application, Jeonju University.
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Analysis of Electromagnetic shielding properties of the carbon composites with a metal mesh
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Table 1 Composition of carbon fiber prepreg (WSN3K)

Weave Fiber Areal [Resin Content | Fiber Volume
Style Wt.(g/m’) (%) (%)
Plain 203 40 50.1

B4R A|FHLS Autoclave Molding 4
o 2 489 3 FAH02 AN Aol

O o_u

=l *1?458 OMH Fig. 13} 2. Ef‘* Z*XHL ZPﬂ *e
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Fstglon ofof Fig. 294 Zth

O.

Fig. 1. Electromagnetic wave shielding specimen

Fig. 2. EMC Test(ASTM D 4935)
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Fig. 3. Linear and average graph of Electromagnetic Shielding Effectiveness
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(1) Song, D. H, 2010, A4 Study on Electromagnetic interfernece
shielding effectiveness of the metal Mesh/Fiber reinforced
composites, University of Josun.

(2) Lee, M. S, 2016, Analysis of electromagnetic shielding and
mechanical strength properties using carbon material and wire
mesh, Jeonju University.

(3) ASTM D 4935-99 : Standard test method for measuring the
electromagnetic shielding effectiveness of planer materials
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Fabrication and Injection Molding of Multi-step Nanostructure for Structural Colors
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Key Words : Multi-step, nanostrucutres, micro-structure, structural color, injection molding
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Multi-layer
nano/micro
structures

Fig. 1. The structural color from the morpho butterfly and the nano/
micro-structures on the scale of the wing[2]
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Fig. 2. A multi-step nano/micro-structure design equivalent to the multi-
layer strucutre of the butterfly

Fig. 3. The image of the multi-step nano/micro-strucuture fabricated on the
Si-wafer
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(1) Pete Vukusic and J. Roy Sambles,  “Photonic structures in
biology”, Nature, 2003, Vol. 424 14

(2) L. P. Bir6 et al. “Role of photonic-crystal-type structures in the
thermal regulation of a Lycaenid butterfly sister species pair”,

Physical Review, 2003, E 67, 021907
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Numerical Analysis on Micro-pattern Replication by Il’l]eCtIOI’l Molding Process with Cavity Air Pressure
S.H. Park, HM. Yoo, W.I. Lee*
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Fig. 1. Pressure gradient and replication characteristic change by cavity
counter air pressure
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Table 1 Cross-WLF viscosity model coefficients

n |Tau*(Pa)| DI(Pa-s) | D2(K) [D3(K/Pa)| Al |A2(K)

0.2065| 57861 |2.25304E+14 | 263.15 0 3412 | 51.6

Aol A48t 47 Polypropylene(PP)o|m, AHE-3t HEmE o
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Fig. 2. Pressure distribution of melt resin near the micro-pattems; (a)
non-pressure, (b) 4MPa air pressure
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Fig. 3. Comparison of micro-pattem fill fraction
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(1) Woo SW, Yoo YE, Choi DS, Yoon JS, Kim SK, Cho SJ, 2012,
An Experiment on the air pressure of the pressurized cavity for
injection molding, Proceedings of 2012 fall conference of the
Korean Society of Mechanical Engineers, pp. 379-380.
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moulding of polymer microfluidic devices, Microfluidics and
Nanofluidics, 7(1), pp. 1~28.

(3) Wang, J., Xie, P, Ding, Y., Yang, W., 2010, Online pressure-
volume—temperature measurements of polypropylene using a
testing mold to simulate the injection molding process, Journal
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An investigation on the optical characteristics of surface using circular nano structures
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(1) Guo, L. J,, 2007, Nanoimpront Lithography: Methods and Material
Requirements, Adv. Mater., 19, 495-513

(2) Emoto, A., Uchida, E., Fukuda, T., 2012, Fabrication and optical properties of
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Fig. 1. Specular reflection structural colors for various light sources (a)
daylight LED, (b) dayglow LED, (c) halogen lamp, (d) white LED
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transport through a smart membrane", Journal of Membrane
Science, Vol. 290, pp. 241~249
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Analysis of thermal dissipation characteristics of the LED Lighting Module made of a heat-conductive composite
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Fig. 1. LED bulb heatsink model
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Table 1 Condition of heat sink modeling

Item Spec
Heat Source SMPA LOW
LED 18.0W(total)
Heat sink Composite 1~11W/mK
Al insert AL 137W/mK
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2015, Comparative Analysis of Thermal Dissipation Properties
to Heat Sink of Thermal Conductive Polymer and Aluminum
Material, J. Korean Inst. Electr. Electron. Mater. Eng, Vol. 28,
No. 2, pp. 137-141
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Manufacturing Graphene transfer process using UV coating layer
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Fig. 1. Schmatic of Graphene growth mechanism on Cu foil by CVD
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Fig. 2. Schmatic of transfer process of graphene grown on Cu foil on
to substrate using TRT film(4)
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Fig. 3. Schmatic of transfer process of graphene grown on Cu foil on
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Packaging of Micro-channel by Ultrasonic welding and Mechanical Contact
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Fig. 1. A schematic of micro fluidic device

Fig. 2. Deformation of micro channel on the ultrasonic welding

Fig. 3. Cross section of the ultrasonic welding product
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A study on the fabrication and hydraulic characteristics of membranes with nanoparticles
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Key Words : Nanoparticles, anodic aluminum oxide (AAO), charge, embedded

1. Introduction

Fabrication of membranes in nnao scale has recently gained
much research attention because of numerous potentials toward
biological and medical filtration applications [1-2]. In this
study, we present a novel principle for filtration in nanoscale
dimension, which consists of nanoparticles and anodic
aluminum oxide (AAO) template. The nanoparticles are
embedded within the pores of the AAO template, so that
cavities between the particles can be regarded as effective
pores for filtration.

2. Experimental set up

First, as the preparation step, the polystyrene nanoparticles
with various sizes of 150 nm, 60 nm and 24 nm have been
treated with the Phenylalanine/Arginine functional group (RF4)
in order to improve the screening performance. Then, the
nanoparticles have been injected into the pore of commercial
AAO templates (Fig. 1), whose diameters are about 200 nm on
top side and about 100 nm on the bottom side using syringe
pump at the injection rate of 0.3 ml/min.

m l'n M

Bottom

Fig. 1 A schematic of AAO membrane and nanoparticles.
3. Results

The mixture of functionalized nanoparticles with various
sizes (150 nm, 60 nm and 24 nm) is embedded in AAO
template (Fig. 2a). Moreover, filtration passages, which are
formed by confinement of nanoparticles inside AAO pores, can
be qualitatively characterized using hydraulic tests. Physically,
the pressure of liquid flowing through a narrow passage is
higher than that of liquid passing through a wider passage at
the same testing conditions. In other words, the higher pressure
of liquid indicates the narrower flowing passage. Base on this
mechanism, we measure the pressure of water flow through the

15

nanoparticle embedded AAO template at various injection
speed (Fig. 2b). It shows that the pressure of water flow
increased when more nanoparticles of different sizes were
filled, indicating narrower flowing passages in the pores.

10 2 %
Iinpection speed (mimin)
(b}

40

Fig. 2. (a) SEM images of the mixed functionalized nanoparticles
embedded within the AAO template; (b) pressure profile of
nanoparticles embedded in AAQO template at various
injection speed.

4. Conclusions

The particles are embedded within the pores of the AAO, so
that the gap between the particles could be used as the new,
smaller filtration dimension.
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Cutting force reduction effect in multitool milling for mobile machining system
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Fig. 1 Schematics and resultant force in multitool milling
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‘:}J‘:ll dg7bae] 3 WA, A 9 Ao o] WUeks 244 Fig. 2 Schematics and resultant force in conventional milling
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Table 1 Multitool milling simulation conditions

Parameters Values
Tool (Endmill) ®5mm, 6 flute, Helix 45°
Workpiece Aluminum 2014-T6
Spindle Speed 4500 RPM
Feedrate 1100mm/min
Axial depth of cut 2mm

Radial depth of cut (Tool #2 and #3) 2mm ( 40% of tool Dia.)

Table 2 Conventional milling simulation conditions

Parameters Values
Tool (Endmill) ®8mm, 6 flute, Helix 45°
Workpiece Aluminum 2014-T6
Spindle Speed 3400 RPM
Feedrate 1560mm/min
Depth of cut 2mm
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Ro, S.-K., 2015, Introduction to development of core
technologies for mobile machining platform, Proc. of the
KSMTE Annual Autumn Conference 2015, p. 143.
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milling simulation to reduce cutting force, Proc. of the
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Fig. 1. Construction of the moving mechanism
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Basic test-bed for mobile machining and inspection
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Fig. 1. Example of mobile machining environment
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Fig. 3. CFD Process and Governing Equation
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(1) Maurice Stewart and Ken Arnold, 2008, Gas-Liquid and
Liquid-Liquid Separators, Gulf Publishing, United Kingdom.

(2) American Petroleum Institute, 1989, Specification for Oil and
Gas Separators, API Specification 12J, Seventh Edition.
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Table 1 Glass bubble density/strength/size
Density Strength Particle size
(g/cc) (psi) (¢m)
S22 0.22 400 35
S38HS 0.38 5500 45
iM16K 0.46 16500 20
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Fig. 1. Composite viscosity at three different glass bubble type and tem-
perature in the volume fraction glass bubble range 0 and 40 vol%
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(1) Hanemann, T., 2008, Journal of Ceramics International, 34 .
2099~2105.

(2) Karthikeyan, C.S., KSankaran, S., 2001, Journal of Reinforced
Plastics and Composites, 20, 982~990

(3) Anderson, T.F., Walters, H.A. 1970, Journal of Cellular
plastics. 6, 171~180.
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Fig. 1. The Community of Achilles in Oil&Gas industry

26

7 level Questionnaire to provide important company
information and answer questions that are specific to

business relationship with ConocoPhillips

Registration

Pre-Qualification

2 level Critical areas such as company financials, health and
safety, quality management, sustainable development
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3 level
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Fig. 2. ConocoPhillips SQS Precess
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(1) J.H. Kim, Status and Participation Plan of Offshore Industry,
KOTRA, 2015

(2) www.Achilles.com

(3) www.ConocoPhillips.com
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1LME 3. &l Zut 3 nE
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o, 34 ARG BT VAN F 40 Aol AEH 1% uAEA % IAH B4 blad 23, Quenching F AL
e B 5 oltk 3 AVBAES A A2, 34 0 14E YD Grain Sizer} 4 A50), Tempering  A4EA G4oH

o] EXo] 9E) E35] #2(40 °C)o|A] Ductile Brittle Transition 9t Grain Size®} A& ATl =715k
Temperature(DBTT) 7} WAstod, 7ol d/dutajol A Fdutm = ¥
SHel= TAIE 7L Qick whebA 4] SGEHES A llA A

&3} nA2AE AlojAl7|H, A3 o] FAst= FA Y LEAH
& W Fastth & Aol = ASTM A487 aolld EA 27t v
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ASTM A487 AR Z2AEA AFo| - 46 °Co LLoA AA g

B2 HEEAe] FRsH, FEAE E Fofop Gt ueba] At :ﬂ mn [. . - .
479 Mn, Ni, Cr 59) 942 H/bsto] AL B4 Py Ao : : -
J Slk Table 13} 0] 24S AT 5 AHE AL HE N R
Table 1 ASTM A487 Composition Fig. 2. EBSD Result by Heat Treatment
C Si Mn Ni Cr Mo CE

wt% | 0.199 | 0414 | 0.858 | 0.781 | 0.516 | 0.192 | 0.540

F2 & Ueits 249 satds ddgey] fjste] 910 °CYf &
o)A NormalizingS AA|3F3th Z2AEA 0] -46 °Col|A] AA|E o
Tempered Martensite2} Acicula Ferrite?] 2o Q14 /4o &g = : 2
3 Ao 7 Wty g} webd MartensiteFS 28317 951 910 Fig. 3. Gram Size, Yield and Impact Strength by Heat Treatment

ogw -2

°C, 950 °Cof|A] QuenchingS AA|5}99.2H, Tempered Martensite 2}

Acicula Ferrite®] 882 2857] $13t0] 610 °C, 630 °C, 650 °C °1%= Quenching 80| Austenite o] Martensite’d.0. 2 W]

o] TemperingS AA3H5lth. Fig 18 Ag ZALS Lepfolc). o] 2Zo] ulAg} o AAFFLT} FAEH, Tempering 574 ol A
Martensite %2]0] Tempered Martensite?} Acicula Ferrite2 HE]E

o] QAL AT AAo] ZHslel FEAo] AT Ao
e f oo P 2 #BdEct ®3F Quenching &=71 Abgto] wet Grain Size7} -
o ';;;; e AE=t), o= 1204 Austenite E-&0] =0}4 Martensite ¥o] 5
v/ e 7k Ao ghthHch 283l Tempering =7 Abgde] wEt
T A Grain Size7} $7I8l=H], o= 2&=45o] whE Tempered Martensite
Fig. 1. Heat Treatment Process 9} Acicula Ferrite®] We] £&0] F7i5to] 2t Aoz wehech
Grain Size?] H3lE A& o2 Ueh7] $Jste] EBSD (Electron &1 23

BackScatter Diffraction)E ©]-&3F {3223 £A451%ch EBSD &
A2 dAupe ARE 71&0] AAHE AR Kikuchi Pattern
S YA 3 Bogo] AR Lz 9 AAH] Tea o o2
Gram SizeE & = Utk E3F Ao whE E2A S4s dobi
71 Siote] W5 AHIE o}golo] VAT, AL A olBato] -
46 °C 2EAH FAABS HASHCE.

(1) Pasi P. Suikkanen, Cyril Cayron, 2011, Journal of Materials
Science and Technology, 27(10) . 920~930.

(2) A. Mandal, T. K. Bandyyopadhay, 2015, Materials Science ana
Engineering A, 620, 463~470.
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Fig. 2 Dynamic modeling of PLEM valve system using Stateflow

Fig. 1 Simulation model of PLEM valve system in SPM

H Lo A= MATLAB 2015a Simulink % Stateflow ©5-& ©]-8-3]
o] SPM©] %8 7|51 PLEM (Pipeline End Manifold) "= 7j5S 7%
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H4mo] 0k WTA|o|7) (Handshaking)S 123t GEA|AEL Fig 1 Fig. 3 Wireless communication between RTU and HMI
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Fig. 1. Developing process of the convergence cluster.
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2014, GlobalData.

(2) Global Unconventional Gas Market 2015-2019, 2015,
TechNavio - Infiniti Research Ltd..
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Fig. 1. Boundary condition of in-line type separator.
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Fig. 3. Design of 2 stage in-line type subsea separator.

Fig. 4. Experimental result; swirl flow inside separator.
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AFAEEANRE o83 HF(Electric pole)= F&E AW
(Pultrusion), ZZHIE 9FQId(Filament winding) ®x= YA
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Fig. 1. Filament winding
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Characterization and manufacturing of nylon/carbon fiber composites by reactive process
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Fig. 1 (a) Caprolactam (b) Hexamethy -lene-1,6-dicarbamoylcaprolactam
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Fig. 2 Preparation of carbon fiber reinforced anionic polyamide 6 thermoplastic
composites
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Fig. 3 Characterization of anionic polymerization PA6
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Fabrication of gypsum-carbon fiber composite and its mechanical properties
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20] Ueholeh. Bad47h AR b Aok Badsst A7t
H A9 #317 == 7HZ 1 MPaZ} 2.1 MPao| it} Charpy impact test

33

A& A= Fig. 30 UFEFY QiTh 3-point bending test@} mFR7FA] & A
ALt A7 e A] ke 1ot BhANS T HrtE Aae 2ARE S
242} 2105 4100l Sl oleld BradS f5o] T2 A1A4 B4 o
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) Eads 5ol mE o7-8-2S dissipationdt= mechanism
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3 sadfel 419 oFAze A i

4 AEHFAT dissipation TS Sh= B Y AN

l

Table 1 Comparison of mechanical properties between Gypsum and
Gypsum-2wt.%CF

Gypsum Gypsum-2wt.%CF
Charpy impact test (J) 2.1 4.1
3-point bending test (MPa) 1 2.1

Fig. 2 3-point bending test apparatus  Fig. 3 Charpy impact test apparatus
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Effects of fiber length and volume fraction on the
reinforcement of calcium phosphate cement, Jounal of
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Development of CNT-Polymer Composite Filament for 3D Printer
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Fig. 1. Extruder Machine
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B E 9] Ewﬂt 3IDZYHZE T T o FU FHES 47
Sistol BT AR SASHloF g0k BohaES] WAL Zele b
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Table 1. Extrusion Process
PLA CNT-PLA
Barrel 1~6 2%(°C) 160~200 170~215
Motor1(RPM) 16~18 15~17
Motor2(RPM) 0.6~1.1 0.4~1
Motor3(RPM) 16~24 15~22
A EZA () 1.65~1.81 1.70~1.80
3. & Zut 3 E

deHES] 7[AA B4< B7isb] A8 71E sAESHES A
Zd FWEE 7MAi FDM 3D ZHHE ofgst] A
(ASTM D 638)& Al%ste] 7144 #43 3755k ARE 54
of 5744 10745 weol =S} 234 ES B7Iskslh

Table 2. Mechanical Properties
PLA CNT-PLA
Tension Strength (MPa) 65.3 82.9
Flexural Strength (MPa) 24.29 79.97

/\WﬁﬂrPLAE ZUYTE AJHEL ONT 7J3} PLAS 79 1%

= 82.9MPaZ 21% S7F8F4 L, T;Lz;f:} fel 3299% =715k
Sl

(1) Synthesis of aligned and length-controlled carbon nanotubes by
chemical vapor deposition : Young Soo Park, Hyung Suk
Moon, Mongyoung Huh, Byung-Joo Kim, Yun Su Kuk, Sin Jae
Kang, Seong Hee Lee and Kay Hyeok An, Carbon Letters, Vol.
14, No. 2, 99-104, 2013.

(2) Experimental Investigation on Relationship of Winding Process
Variables and Mechanical Properties for Filament Wound
Composites Journal of the Korean Society of Propulsion
Engineers/ Yun. S.H, Kim J.Y. and Hyung T.K., 1999, V3,
no.2 pp. 56~65.
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Improved surface resistance of supercapacitor electrode with CNT for high discharg current rate
K. S. Park, M. S. Chae, S. H. Cho, S. W. Lee, E. S. Song, S. H. Park, L. K. Kwak, H. S. Lee, S. J. Kang*
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1. Introduction

Recently, electric double layer capacitor (EDLC) has received
much attention due to its high power capability and long cycle life.
To be widely used in automobile, renewable energy and other
industrial applications, electrochemical performances should be
improved such as internal resistance and capacity retention. In this
work, addition of CNTs into electrode can form the inter-
penetrating network structure with other electrode compositions,
which can lower the surface resistance and equivalent serial

resistance (ESR) and higher capacity retention in the pouch cell

because of its high aspect ratio and electrical conductivity.

2. Experiment

We controlled the electrode composition ratio by adding carbon
nanotube for electrode fabrication with different CNT ratio from
5% to 10%. For comparison the dispersion effects, CNT powder
and solution in water are used. YP-50F is used as activated carbon
and other electode compositions are polybutadiene, PTFE and
carbon black for binding polymer and conductive agent,
respectively.

As shown in Fig. 1, CNTs can form a network structure between
electrode materials. To investigate the CNT effects on surface
properties, surface resistance and SEM are measured. Electro-

chemical properties are measured at different discharge current

density.

onducting agent

= o

Current collector

Fig. 1. Schematic structure of electrode materials
3. Results and Discussion
As shown in Fig. 2, surface resistance decreases with addition

onf CNT into electrode composition, which results from high
aspect ration and electrical conductivity of CNT.
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Fig. 2. Surface resistance with CNT ratio

ESR(Ohm)

v a E
R R Number of cycle (N)
Number of cycle (N)

(a) DC-ESR with number of cycle

(b) Change of discharge
capacitance with cycle

Fig. 3. Electrochemical properties of pouch cells

Fig. 3 show DC-ESR and change of discharge capacitance at
different current density with number of cycle. Addition of CNT
into electrode can form the inter-penetrating network structure
with other electrode compositions, which can lower equivalent
serial resistance (ESR) and higher capacity retention in the pouch
cell because of its high aspect ratio and electrical conductivity. We
will further
properties with temperature.

investigate the cycle life and electrochemical

o

b
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Synthesis and Study on MWNTs Decorated with Magnetic Particles
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2. HZiH

MWNTs(NC 7000, Nanocyl company)+= catalytic chemical
vapor deposition (CVD)H 22 st %9t MWNTsS] H+# A&
I ol ZH2F 9.5nm, 1.5umo|H, ¢k 90wt% o]l gith &4
sh2] " (wet-impregnation) 0.2 FeNij S FEIH O, A
9F2. Fe nitrate(Fe(NO;3);-9H,0)2} Ni nitrate (Ni(NOs),'6H,0)S A}
8319tk Fig. 12 MWNTs %W FeNiix Y5 I9e WS
YEFH A o]t} Fe nitrate@} Ni nitrateE $52(300g)0] £-3jA|
71 3, MWNTs 15g& 91 planetary mixer (T.K.HIVIS MIX,
2P-1, Primix Inc.)E AHE-3}0] 80rpm o2 105 59 4o] &g &
Bl EFES wEATh of 2 E 150°C QEo|A 24417t A
FAA, FEE TG 2%, BP9 f71ES AASIL, Fe
nitrate@} Ni nitrateE AFSIA]7]7] ¢3lo] 400°C, o2 H9Q|7]
(BSLM)lA] 1AIZFE<E At mpxjato 2 600°C, 424:(3SLM),
o2 EQ|7](1SLM)ol| A 1A]7F 59k, AFS}E FeNi YAS 3
N7 ch MWNTsO] ZEE FeNiqa A4H] 57 16.7wt%, 33.3wt%
2 Z7F A A el o, Fet] Ni B 2:8, 5:5, 828 &% AL X
Astael.

3. &

Z{3} 9 T

MWNTs o] FeNigx &5 QA7H B4 A& 2lsy] 95t
o] transmission electron microscope(TEM, JEM-2200FS)C. 2 3%
WL AeYstole). Fig. 2& FeNigy UA7F Z8EH MWNTsS]
TEM Ao]th. Fig. 2(a).= A231] b MWNTso|sl, 34 Al A}
& Fe Zuj7F ghavfie i 2 7o A5k & 4= Slth Fig. 2(b)
= 16.7wt%, Fig. 2(c)= 33.3wt%2] Z7o|n], tJEHO 2 Fet] Ni
T4 HE 2:82 AFH MWNTsE HERH Itk MWNTs 9ol &

% A7t gEgon, 1ehg9 Fig. 2.(d)E Fofol FHlol 2olg)
L 34 Q449 W4 ST 5 Ut

Ni nitrate+Fe nitrate+D.1. water (240 g)
+ethanol (60 g) +MWNTs (15 g)

Dry (150 °C. 24 h in atmosphere)

Ni nitrate+Fe nitratetMWNTs |

Oxidation (400 C, 1 h in Ar (3 L/min))

Ni oxide+Fe oxidet MWNTs |

Reduction (600 °C, 1h in Ar (1L/min) and H, (3 L/min))
N

| Ni&Fe coated MWNTs |

Fig 1. A schematic diagram for the decorating process of MWCNTs with
Fe,Nij.alloys

F e-cat:ily{st__

Fig. 2. TEM images of (a) pristine MWCNTs, MWCNTs decorated with
(b) 16.7 wt% Feo2Nips (¢)33.3 wt% Fey 2Nigs, and (d) high
magnification of Fe),Niys alloys.

o2t

b

o
rt

(1) Jiles D, "Introduction to Magnetism and Magnetic Materials",
CRC Press, pp. 354, 1998.

(2) Berthault A, Rousselle D, Zerah G, "Magnetic properties of
permalloy microparticles", Journal of magnetism and magnetic
materials, Vol. 112, pp. 477, 1992.
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Development of composites LLB by apply to high toughness

K. S. Jung, James Cho, K. H. Ko, M. G. Lee, J. M. Jang, S. Y. Oh, S. J. Kang*
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B3R E Z-85}9] Filament winding 302 A Z3t= 1Y 7}
2 487 = Mo a9 g8l BlgjA 7hHL, TRyt
3, WA ol Spsto] 317be) ZbA o e 2EEI Qi)

e} ALEQEEO] Y LPG 2e87]9] A9 glass fiber2 474
4 Azto] 7oAl gk AFgQtE o] & CNGUY =49k 87]9] 9

Carbon fiberE A-&gof sl=t|, < At o2 17k Carbon
fiber &8-S 2 43}6l7] 95}te] Glass Fibere} Carbon FiberS
$alo] AGBHE Hybrid types] SHe87] Aol chopat W o2 4|
T Ha 9tk

2 ok

o= 7| A

Hybrid type?] E3H4 ¢H&87]= =4 glass fiber®} carbon fiber
£ SA9 windingslo] 98 315g 24l 7$-9}, carbon fibers
winding 3t & ulx]ato] glass fiberE winding 3l 435S
carbon fiber7} AHa}lal, glass fiber= £]5-9] %40 2 EE carbon
fiberg R3dt= J&E st F 7HA A7F Qlck

2 Ao A= glass fiber7} 42 3159] 23} 9
carbon fiberg R 5 8l= F 744 AT FAlo & 5
R

ELTLEL P

370Ny
=]

54e E(Isotensoid dome) FAAS A&,

A
TA 3190, glass fiber®} carbon fiber= 2+7; S-glass, T7002 &
i

a_ P—p)"”

o [p=p— (1=p) """

p: Cylinder Radius
¢: Dome Height

po: Opening ratio ( Boss Radius / Oylinder Radius )

Fig. 1. Isotensoid dome shape expression

Glass fiber & carbon fiber?] winding 382 Netting analysis@};
CLT(Classical Laminate Theory)E &35} 27| k& AAH L
vl o2 vEom A4 FESAE Salaua dEe] HAsE )
okt

Table 1 Winding pattern

Material Type ply
Carbon fiber Hoop 6
Carbon fiber Helical 10
Glass fiber Hoop 1
Glass fiber Helical 2

37

4719 A4 F2842 v]= Alpha-starit &) GENOAE ©|-§
sto] HA2 ub£3) A (Progressive Failure Analysis)S 4233}t
Carbon fiber7t0. 2 9} & 729} carbon fiber ¢]¢| glass fiber

£ hoop winding 1 ply, helical winding 2 plyE 37} 3 3%, o

2719 Fg4-S Z+7}F 512bar, 575barZ glass fiberE F7} 3 34
AL s,

A= =

oF 10% A= wAto] Fopdl

Fig. 2. Carbon fiber only vs Hybrid winding

o

o g

|

Hybrid winding ¢t8-&7]= w9 A S (Burst test)o| A HALE| A
o gdYHELE oF 10% ALr W& 7S HPOou carbon fibert
windinge 490 vlahq AA4OT FL Tt uelrh

Thok A8 SelE FANY 9 BEIAE 5 270 A1
53l A Hybrid £3H4 48719 423t 5 A gk =5
Sloejeh Azh.

¢

3}
=

S8

re
-
i

rt

(1) J. Zickel, "Isotensoid Pressure Vessels." ARS Journal, June,
1962, pp 950~951.

(2) S.T. Peters. "Composite Filament Winding" ASM International,
2011, pp 120~135.
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Development of composites LLB by apply to high toughness
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B SlaiAl 7 28 3 T 9t A5 akgo] o] fojxof 3}
o 5 9 W &4 ) uhd, 2 252 2o Azt Aos
ZF5te ohoFdt ¥y 9 g2 Bz S5 1ol w54
o] YRS ALY TV LAY FE, TA 5Y AxzHA
5 3 A PAEE FEo B &4, HEF, HFE 5 AE
olog wajol| BA7} A7 AL 3429 A7} Dot ol st 27}
311l 9li= Aot o1& 9] Low Limb Brace:= 3}4|9] 7]%0] oF
a4 9l o Zolse g} Ik glo] Eoj7bAY wgo] A
A5 AAE AAT PR viRPolre I8 S

2. 894l H =3

£ 7159 B4 oY $AS 4§ Tejnd 18 ALY oS

WS/ UL olgste] AR2s2l LLB(AFO + Knee
Brace) CFRPE thilst Alojth. 31014 5718 Az Sla)
HTBNS 10phr H7Hsto] o E4] S Zejme 18 Axslg
2 5A9] meAsHE Z437] 918 GIC HAES Sasdc,

WA 9 R4S F9) LLBY A% AES sk, /&
AE ol 34%9] BRSSO, WL HFS o 2
AGE 3PS AZsto] AFS st

To=

=

2

Fig. 1. Final LLB

3. LLB &3 tis Al

A% 22719 B4 BEF AF0l7] Yo iAo B
L AEEN S Q7] uEe A AFEe Apste] 27t A
HATge Ygletol AEe Weieck o 13k 2o Knee
Braced] 7§ AH8Ae] A%l o3 X7k W8] gl AEoR 22
o] g79lo] w2} gxlolo] 7hE]e] Aol o)ite] S5 Bl 5}
L AAE AWSAAUL AFOY A FEAEVAY 2D 7w
354552 FHSEA 12059 A4 22 HAEE A4 24
sk,
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AR Aohg 73 A
BraceE 5Alol 283 &
FAol5el Wk 27 ¢
1.8%~13.4%= FAHol50]
Z40] o3l ATE ATt
L drFd 2o 7189 %| 1 Knee Brace
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| o] QI SHAlO|E AL 2 471 sk
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Table 1 Comparison of Analysis Walking

CISP
ML(%)
Mean

o

Rl

2
o

Q.
o

26.157
31.743
0.824

1.562
2.055
0.76

Mean
Ratio

(MUY E arottl B RIEN)

Fig. 3. The result of Walking test

e AFOTHE B W R

Jéll-

nEd

(1) Young-Bok Jung, Youn-Seuk Lee 2008, Comparative Study of
ACL Double-bundle reconstruction with and without functional
Knee brace, J Korean orthop Assoc, 43 . 738~745.

(2) Pil-Byeong Choi Effect of he capabilities isokinetic muscular
on degenerative arthritis of the environment by rehabilitation
exercise body composition and bone mineral density levels,
Master's Thesis, National Sport University, National University

of Technology Institute, 2004
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A Study of Tow-Prepreg Properties for Automated Fiber Placement

G. Y. Park*, S. I Park, Y. S. Kuk, K. H. An, S. J. Kang, Y. S. Chung*
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Key Words : Carbon Fiber, Tow-prepreg, Automated Fiber Placement

1.ME

2R A Aol Qo] A2
Vgl A7 B9 72718 2247]7] $18) H AFP(Automated
Fiber Placement)?] slo]€|2g 7|& 7fdo] Q1F I Qlck 1=yt
AFP 437|e& A& B 44 247147 85 Tow-
prepreg®] 2| U 7|%0] Fekshol shelslso] ot A st
Zasith &2 =RoME 7Y 2 ¥ 94 B4 24& F5t0]

AFP Alof| & 753 A Tow-prepregS 7Hestaizl st

TTE SOl A FT Y

2. ER Pz EM M

& Ao AHE-E Tow-prepreg= MAFY| Film type(12K)2t T
AF9] Non-Film type(12K)2] A& A}&-3}9 0w, HPLC(High-
Preformance liquid chromatography)&47  DSC(Differential
Scanning Calorimetry)&418 S8 2] 12 4 A3t
HPLCO| 4% 222 ES(CHCL)S o|§sto] 24 849 A% 5
AR AONC)E AR0] Aotol 1A LS A9 F 73}

£ o) Aol et ARAEY 222 WS E2345.00, DSCY
S 5L 274(25~200°C, 5°C/min)1} 52 ZA(130°C, 60min)a}o
AL Agstel £49 Aoky WY EAL Agstch

3. A Zut 3 E

HPLC 248 58 A7k] T2 AR 45 A 32 44(1-
methylethylidene)bis-Phenol, p-Isoprepenylphenol, Phenol 5 &
A AGY 7o) Brbelo] Gl BAZ FHEo] gom, 0z
A9 A4 o Bl 9%= F= 2.3-dihydroxypropyl(a-glycol)
group} aliphatic hydroxyl group< 215} tt. Table 13} Fig. 19
HPLC dlo|E1 2 Uepolct.

Table 1 HPLC Analysis Data

Type
ingredient (weight percentage%)
Film Non-Film
4,4’-(1-methylethylidene)bos-Phenol 13.53 12.69
p-Isoprepenylphenol 14.63 17.75
Phenol 17.96 18.39
o

|
| It
L..;.Au._m.w,., Sibabthd | IR TN T 4

Fig. 1. HPLC Analysis Graph(Left; film type Right; non-film type)

39

DSC £415- %3] Film type?] 33} &=+ 135.1~179.4°C, & 7
SIAI7FS 14.8minZ2 QI Q1 o, Non-Film typed Z3er+=
128.4~185.4°C, & ZIAI7FL 16.6minE 3HQl=Qith Table 29}

Fig2o] DSC 5& 9 52 &4 dolHE Hetilc

Table 2 DSC Analysis Data

o o o Curing time
Type Onset (°C)| Peak (°C) | Endset (°C) (min)
Film 135.17 147.42 179.38 14.82
Non-Film 128.39 149.76 185.43 16.57
<Film Type>

(a)%%(25~2005C, 5°C/min) (b)%%(130°.C, 60min)
<Non-Film Type>

(a)%52(25~200°C, 5°C/min) (b)%%(l30°C, 60min)
Fig. 2. DSC Analysis Graph

AFP vlo] 2 7Hs Tow-prepreg |e7] 913t

olgstel Azl et FTHL A 4B T 4

| 58, 58 270 519 M2 Asklel AL Agsgon,
o 9] deael was sl

} Tow-prepreg® film A G5 2

7|
= AHSA R A S F eSS e R
, A A o] HARE-E YT

?_4

(1) S.Podzimek, A. Kastanek, 1999, Characterization of Bisphenol
A-Based Epoxy Resins by HPLC, GPC, GPC-MALLS, VPO,
Viscometry, and End Group Analysis, Journal of Applied
Polymer Science, Vol. 74, 2432-2438.

(2) Mitsubishi, 2015, Tow Prepreg, 2015-98584
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Studies on Physicochemical Properties of Surface Treated Carbon Nanotube/Polymer Composites
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SaueEsl 18A 2R R A A8 RA0] JTe Ao
3el7] oM LA EZA oA A 2A3HE AHME
Kol W Fastch ST BaheEEel oMo BHY CH 2
ol o 24 Ha glon Hel=wA 3] fiio] s =
Agol qlof #A WellA Bate] oYl ghavhieRHO} IRA 4
A Ate] o] w& Age o] shedEe] agAo] JE nFitt ol
@ BAE A2e] el IAH BAPHOR 355 Uheonol
mill), 25up &AL Setznl e EA s S8Eal okehA Z A
S AHMDGA, AHE7] A7 Fo] YubA ot

weba & dFoAe BavieREE A esto] gableFH o}
DA 44 Apo]o] ARALY 4ol 71205k Ak w579 3
HE A o2 A1 Hae R A 2o g2 #
S71FEH7E e R/ aEgA B R e B4 nlAe 4
AR E, 25745, Q=S FoiA EsHch

2.4

Hoodge] AM8E SAUREHL calytic  cabon  vapour
depositionCCVD) Z¥ o2 FHAE oy eal=EH (TMC100-10,
Nano Solution Co., Korea) 2 1= 90% ©]AFo| il Zo]&= 10~20 4 mo]w
4AL 10 moth B3 Ee 7MARE oA 2X(DGEBA
diglycidyl ether of bisphenol A, YD-128, Kukdo Chemical Co., Korea,
EE.W=186.8 g/eq)e} B | A€ ~X|(RF-100IMV, CCP Composites, Korea)
£ MBSk oFA AsHle oA AATEEAIl KFH-
150(Kukdo Chemical Co., Korea)Z, B|Do|2AE ZSA= methyl ethyl
ketone peroxide(MEKPO)S 717} AF8-5}gith BrAU BB O] AR =
8 M AL 12 M A4k SR, 1) ol gste] 22te] gl
HatleRHEE Hrleta wwt7|E olg-sto] Wk 200 pm &
1047 F<F Rk & PTFE WH Sl TE o oBsto] FHRS= Al
29 pH7F S0l 2 w7hA] ARk the AF & 90 oCoflA] 124]
b se Azxsick AR S ARAEES s Al 7 (universal
testing machine, LR3K, Lloyd, England)E A}8-5}o] ASTM D638 HIHo] u}h
o ZAshink BaheRu/aEA SR dHEEL GHE
Z747](ThermoCom Tester M100, Metrotech Co. Ltd., Korea)E A}-8-5}¢]
ek,

[e]
=
=

=

-

Al
=

3.

o

Ay

X
= J&

SALEE e SR ue welEs 95719 ek Hha
CheR/miA B3] A Eete] AR Fig 1o Ut
Woleh Azl 4 o 4 9ol 8 Mip 1M AAko EwHe o
AEERS H7bE o] EA] BN S AHOR #5 ofZ Ao

40

W3] Aol F7ke Ao ST M WAOR HeE HaL
wEue AEHUY(C0)9 ol uHY BaiheEHel e
40401 0% TV 2 718 ABE Boke W) BautnEs
o 09| 7P} BatheRn o 24 By AnAgee o
Aol 7]oftt A0 TRET BarheR /| do| 28 BaAze)
VA= AR nlAeld A RRE R wd2e B3
Azeh Aoz AeE iR ug AR vdoad B3
2o e BAjo] 245 v FAMCR AeH giiheR
B Pk Hdo|aE SR PGS MR 24 H]Y
ool Hla) 4% $7H2 Bk ol AL BFoloR A
o8 SaeEE B F128A700-0) B3] uHe Gt
wEu o] Gl 3% dhulstel SHAAOR HE BhiheEy
7} 61% 2 7 A E7FE AR 0C=09] F717F gAY EH/
Hdo| 28 e Re] A Ao e A Ao BuH,
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Fig. 1 Tensile strength of the composites: (a) carbon nanotubes/epoxy
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composites; (b) carbon nanotubes/vinyl ester composites.
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(1) Park, S. J., Seo, M. K., Park, M. L., Kim, H. Y., 2015, 1st
ed., 31-202, Carbon Materials, Myoungmoon, Seoul, Korea.

(2) Park, S. J., Seo, M. K., 2011, Hubbard, A. ed., Vol.18,
Interface Science and Technology. Interface Science and
Composites, Elsevier.
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Effects of chop carbon fibers and graphite content on thermal properties of thermally conductive polymer

composites
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A7) 71904 9 EES 71719 *é%ﬂ o AFAer 9%
& WA ol FAd ARolth AEAQ YA Folu A
Zhd} o] F= 2holar SIUAI, ﬂELOﬂ% QA=A A A=l
AHEE $I3 o] SIS itk AHEA DEA AR
Abell Felatal, A, Wakslh WekaAdol $71 dlol B Aol
A AHES Y5t ik SR 1EAL 7] AR AR Qs
o:] TEATA nEAESFo| th3t a7t 24 Z7kskan Qlck
2 =RolAe AR del ©ad) ko] Eejlzedd 5

Ao drme] nAE G fste] AT ik
2. AgZEH|

Aol A2E  Polypropylene(PPy2 LOTTE. Chem., Korea A|Zi}
Graphite flake(GF)+= sigma- aldrich Chem., USAA|Z, 12|11 Carbon fiber(CF)
+ T-300, Toray. Co., Japan A& 1in (2.54 cm) 2 U3} chopping 3}
04 AHESRATE E3L HEai(PP)Q} I 2|(CFGF)e] £3-2 dsst
Sk1A Figl o 2ol AR Ak kbiho] Qleldn A ALgag
o, 17009 LEoA] 70 RPMO.E 60 minsQt Eatatqlet. &3k
Egade E4e EA5] 8 stz iefA 1709 2E2 10
MPa®] el 71t 3 [5min ¢t 432 BP0z AJFslch

m at.cr PP:CF:GF Sample name
100:40:10 C40:Gl10
‘ 100:30:20 C30:G20
100:25:25 C25:G25
||||‘ I.\n“ 0 0 1, Sosime . 13 mia 100:20:30 (C20:G30
100:10:40 C10: G40
(a) Internal mixer and hot-press (b) Sample name

Fig. 1 Experimental setup

AUEA B Fig 1 ()9} 3 22 L) gk BgAE A
Asjglon, WYL o 2o| ek
3 48 Zn 3 1

Fig 25 #2849 SHECE qEdel 289U Laer fah
(LFA447, Netzsch, Germany) H'H-2 0]-83}0] 24519 o, CFQ} GFYJ
Sl w2 dAEE AolE FAE S AT C30.620 A&
o] 1012 WK 2 & QAR g+ LEhE 22 3kl & 4 9]
Stk olefF AT SayfETG FHEE
ol P& it ojE el Weje] Al
A HolA 4 HEAAFAY k= Aol &
ol S vzl ddEch

2 graphite flake 2]
o] 2= o] &
dE5

Al s

- rlr
Jzi Hir

>~l

A
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10 I Perpendicular
I Horizontal

Thermal conductivity (W/mK)

C40:G10  C30:G20  C25:G25  C20:G30  C10:G40

Fig. 2 Thermal conductivity of polymer composites with carbon filler
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Fig. 3 Mechanical properties (Charpy pendulum impact test) of
thermally conductive polymer composites with carbon filler
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(1) L.C. Sim, S.R. Ramanan, H. Ismail, K.N. Seetharamu, and T.J.
Goh, 2005, Thermal characterization of Al203 and ZnO
reinforced silicone rubber as thermal pads for heat dissipation
purposes, Thermochim. Acta, 430, 155~165.

(2) T. Oya, T. Nomura, M. Tsubota, N. Okinaka, and T. Akiyama,
2013, Thermal Conductivity Enhancement of Erythritol as
PCM by Using Graphite and Nickel Particles, Appl. Therm.
Eng., 61, 825~828.
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2.4 ¥

Hoote] AME IRE HATE (SVR10, Hoangdung. Co. of Vietnam)
S MEYARE ARSSYAL AR 160 m w24 TS (CF-
LS.MLD 160, Apply Carbon SA Co. of French)2} 71252 (N330, OCI Co. of
Korea)& AFE-sIGIT nl&4] Braif/7REEd77s HAnE 53
A &= 40 phr 7HEEH I 0~17 phr v]-24 TAHF-E H7Fske] A
stglow, 7k MEo] gk wigtE 7L Table 13} o] shGiTt. vl&4)
SO ERNS AALE B RY JAEALS ASTM D
412 Wiol| wheh AAstglon RS AHAGE o]g-sto] ofF
g A HS A2l 1 5 A3 7] (universal testing machine, LRSK, Lloyd,
England)& AFE-5F0] ARAFE £ 500 mm/mino]| A 4235}tk <l
HEAQ A & uE4 AR WEeE 545 A AddE A
A& 3 AFA 218 u] 73 (FE-SEM, field emission scanning electron microscopy,
S-4800, Hitachi, Japan) 2 AM&-5} %1t}

=

Table 1. Formulas of materials (phr-parts per hundred part of NR)

Loading [phr]
MCF- MCEF- MCEF-
NR CB/NR NA Para Ortho
Natural 100 100 100 100 100
rubber
Carbon
black 0 40 0 v *
Milled
carbon fiber 0 0 6 ° °
Sulfur 2 2 2 2 2
Zinc oxide 5 5 3 > >
Stearic acid 2 2 2 2 2
CBS 3 3 3 3 3
Process oil 5 5 S > >
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Figs. 13} 20] Q1439 e} Qe
th Y A3 vEA) SRS $H02 U HAAR (MCF-
Par 9] QA7 22 MPa2 71 ) ZAE S0, ml 8 e
2707 Y 23R (MCF-Ortho)2] QA7 EE 20 MPa

g 2402 HUsAS o Heh gastic w9

o YL AofsH g BIAE (MCFNAY
Pz Ao ]3] F7HE AT HATE (NR)
05 SR (CBNR)] H]sh 27 a9t
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Fig. 1 Stress-strain curves (a) and tensile strength and elongation at
break (b) of the compounds with aligning directions of milled
carbon fibers.
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(1) Park, S. J., Seo, M. K., Park, M. L., Kim, H. Y., 2015, 1st
ed., 31-202, Carbon Materials, Myoungmoon, Seoul, Korea.

(2) Park, S. J., Cho, K. S., Zaborski, M, Slusarski, L., Filler-
Elastomer Interactions. 10. Ozone Treatment on Interfacial
Adhesion of Carbon Blacks/NBR Compounds, Elastomer,
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Properties of anti corrosion nanocarbon coating solution for Al wheel
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Fig. 2 Deposition of GO on Al block surface
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Flexible multi-body modeling and simulation of a two-axis stage with ball-screw drives and LM guides
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Fig. 2. Flexible Multi-body modeling of a 2-axis XY stage with ball screws
and LM guides
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Development of chatter avoidance system for machining center
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Development of electro-hydraulic forming system
J. Y. Shim, D. H. Park B. Y. Kang*
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Table 1. Mechanical and electrical properties for electrodes

Electrical ..
Material Hardness Resistivity Permeability
(Vickers) (ohm-m) (M)
Al 6061 75 4.32¢-8 1
Cul220 50 1.70e-8 1
Becul 7000 90 2.94e-8 1
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Development of Magneto—Optical Encoder for Detecting Absolute Position
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Auto-tuning of a feed drive control system based on the sensitivity of performance indices
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Table 1 Comparison of optimized servo gains

Kp Vp Vi
Heuristic setting 9998 332 32766
Proposed method 9993 386 25676

— Heuristic setting
——Proposed method
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— Heuristic setting
—— Proposed method
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Following Error [mm]
°
2 o
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Feedrate Error [mmis]
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(a) Following error (b) Feedrate error

Fig. 2. Comparison of control performance

Table 2 Comparison of performance indices

Maximum Velocity

ITAE | following error overshoot

(pm) (pmy/sec)
Heuristic setting | 228.0 15.1 43.5
Proposed method | 227.1 15.1 43.5

3. AFE AlE2ofM Hat

7129 A Wn AAE YU 242 ©E ZAl o]dof 28s
o] Al B oS st ojFxAL o]$4E 0.1 m/min, O]F
72l 2 mm2 At on, AL BHgaE 4 (1)3} Zo] S8Al
3} FEoa Avghel #9 HAE(ITAE), £= OWRE 2 #o]7]
=9 A9 HEISCO)2 x§to = olstgith. Fanue A|¢]7] Y o]
S| Simulink 28-& 0]8-3t0f 7} o] w2 2] AQI(Kp), &=
ulg AQl(Vp) ¥ &= JE ARI(VI)Y AeFd AIHE Table 19]
UERY Qich. Fig. 29} Table 2= 7+ A[of7] Al A4 digh Alof 4
5 BolRy, o] Avk= AAE Wo] 74 ez gt 7HEA]
29& A& A0 2 AT} FAl A AR AdE 7T 4 US

= dsdE

o=

i

(1) Yang, Y.J, Jee, S.C, and Song, CK, 2014, Servo Gain
Auto-Tuning for Feed Drive Systems Based on Genetic
Algorithm, Proceedings of KSPE 2014 Spring Conference, p.
1029.

(2) Yang, Y.J, Song, CK and Jee, S.C, 2014, Auto-Tuning of
Servo Gains Using Autonomous Setting of Weighting Factors
for Performance Indices, Proceedings of the KSMTE 2014
Autumn Conference, p. 82.
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Simulation method for spindle characteristic with hydraulic variable preloading system

J. Y. Shim*, J. Hwang, J. S. Oh
AEAATY AL ATEY

Key Words : Simulation method, Variable preload, Spindle characteristic, Hydraulic preload
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(2) Jiang, S. and Mao, H., 2010, Investigation of variable optimum
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K K, preload system
REBE
mo w0 e U2
o

Fig. 1. Spindle system model with hydraulic variable preload system
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Design and Fabrication of a Ultrasonic Device for Surface Treatment

using Finite Element Methods

Hyunse Kim*, Yanglae Lee, Euisu Lim
AFNAGTY FENAGTER

Key Words : Ultrasonic Device, Surface Treatment, Finite Element Methods

1. M

—

[

el 2E9E ol & 54 a9 FHA | tgt A7t ol
of AJaL QIrk [1-2]. 2539 A i) FA Hd g5
€ wolFe A7) glov, B3t npEA e fa Bt 4
o [1]. of2fet AR 25 AAE Adsh] feiAe sid<
& 2 A Aol AR, & Aol MR Az
ojg7t A7k IRE YLt [3]. T2t ofA HHAE 25u A
o AAO izt A o AdRelth
& =wollAE 20 kHz o EHAEE 250t RS AASHAL A%
= e Arstact. 12|al sjadatel Azt A9 dujds
S7gsto] vliL EASIGIL npA e R npEA e dads 34
ol & B8k

aa
=R
A

4 o
lo s 1 Hu

>

ol

1

of

2. Zzup x| Al H MiEt

AlAret EHA PG 259 A7} Fig. 1o Yok gick & 429 A
AE 9ol fetaas|d T2 AnsysE AHSFloH, B4 At
YLz M wj o] ok 19.8 kHz (Fig. 2)= Lot AA A
Zsto] 248 A7l 20.4 kHz (Fig. 3)9} 3%2] o4& 2 Y&
& 4 Uitk

A5H71E Y3l Chromium Molybdenum Steel (SCM) 435 A|H
o7 npA 40 fawks FAstglon, A9 A xuA e Aol
0.14 AT A2] & 0.027} =o] 86%°] 74 17} et

Fig. 1. Fabricated ultrasonic device
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Ultrasonic Machining Waveguide

Fig. 2. Finite element analysis result
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(1) Amanov, A. et al., 2014, Effects of ultrasonic nanocrystalline
surface modification on the tribological properties of AZ91D
magnesium alloy, Tribology International, 72, 187~197.

(2) Amanov, A. et al., 2012, Fretting wear and friction reduction
of CP titanium and Ti-6Al -4V alloy by ultrasonic
nanocrystalline surface modification, Surface and Coatings
Technology, 207, 135~142.

(3) H. Kim et al., 2013, Design and Fabrication of a Horn-Type
Megasonic Waveguide for Nanoparticle Cleaning, IEEE Trans.
on Semicon. Manuf.,, 26, 221~225.
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Fig. 1 LM Guide Model
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(1) Harris. T.A, Kotzalas. M.N, 2006, Rolling Bearing Analysis,
CRC Press, London.

(2) Johnson. K.L, 1985,
University Press, London.
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A study on the holding pressure for the thermoplastic elastomer injection-molded product
K. G. Yim, J. S. Tae, T. J. Jeong, B. O. Rhee*
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Key Words : Thermoplastic elastomer, Holding pressure, Cavity pressure, Injection molding
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Fig. 2. Rheological property changes after UV light emission
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The effect of the 1st layer surface roughness on layer
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mterface adhesion at Multi layer injection molding

Key Words : injection molding, Multilayer injection molding, surface roughness, adhesion
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Fig. 1. Schematic illustration of the multilayer injection molding
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ELID Grinding Machining Properties in Sharpening Process of Tungsten Carbide Material
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Table 1 Experimental setup
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Wheel speed [rpm] 1500
Feed rate [mm/sec] 0.33
Reciprocal velocity [mm/sec] 186
ELID voltage [v] 120
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Fig. 1 Comparison of surface roughness by grinding wheel abrasive
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The Effects of Compression Start Time and Injection Speed On the Formation of Weld Line
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Development of a roll forming machine for cutting curved parts
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Sarojstn 714 g

Key Words : Flexible cutting machine, Roll forming, Curved product, Simulation

1. Introduction

This paper presents the simulation-based investigation to predict
the static and dynamic behavior of roll cutting machine for curved
products. The 3D machine model was designed in SOLIDWORK
environment, and ANSYS workbench was used to simulate the
machine behavior under working conditions.

2. Static analysis

The designed functionalities using five axis of the roll cutting
machine are shown in Fig. 1. During cutting process, the base,
turn, up-down, and slide unit are fixed, while we only consider the
shearing die and head unit movement.

HEADUNIT

1 SHEARING DX MOVEMENT
| I NT

W e e e
[
SLIDE UNIT

UP-DOWN UNIT

BASE UNIT

Fig. 1. The roll cutting machine

A static analysis calculates the effects of steady load conditions
on a structure, while ignoring inertia and damping effects caused
by time-varying loads. Static analysis is used to determine the
displacements, stresses, strains in whole structures or components
caused by loads that do not induce significant inertia and damping
effects. Fig. 2 shows the stress and deformation results when the
HEAD UNIT is at the end of the movement. The static analyzed
results indicated that the machine has small displacement and
stress. In other words, the machine is safety under heaviest load.

9 MPs

6MPa

Fig. 2. The static analysis
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3. Dynamic analysis

We use the ANSYS tool to solve modal analysis problem. Six
modes are considered. The modal results are shown in Fig. 3. The
free vibration frequencies are higher than the operating frequency
(1/9 Hz). There is no resonant vibration.

Fig. 3. Modal analysis results

We used ANSYS workbench to simulate the transient analysis.
The step end time is 1 sec and the step time is 0.05 sec. The load
acting on the machine is approximately 4000 N. The transient
analysis using ANSYS workbench is shown in the Fig. 4

" | Tatal delormation Ftary

\/ Ve

Time {3}

Viiocity history

|
i

Time (3]

Fig. 4. The transient analysis results
4. Conclusion

The static and dynamic analysis of roll cutting machine were
carried out in this study. The research results show that the machine
is safety under the working load. The physical experiments will be
conducted after building the prototype machine.
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Fig. 1. A cantilever beam problem

Table 1 Numerical data of the results

Method Iteration Objective function (J)
ICA 25.6 4311
ABCA 473 4358
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Nanostructural transformation of Co;O4 by Mg-substitution leads to supercapacitor electrode material

N. M. Shinde?, Seong Chan Jun*

Nano ElectroMechanical Device Laboratory, School of Mechanical Engineering, Yonsei University

1. Introduction

Supercapacitors are attracting lot of interest in the field of energy
storage devices for high power challenging applications such as hybrid
vehicles, consumer electronic products, memory back-up systems,
public transportation etc. On the basis of charge storage mechanisms,
supercapacitors are classified into two categories, one is
electrochemical double layer capacitors (EDLCs): charge stored at the
electrolyte/electrode  (carbonaceous material) interface electro-
statically and other is pseudocapacitors (PC): charge stored at the
active electrode materials (metal oxides and conducting polymers) by
faradic reaction. The PC electrode materials possess larger capacitance
due its electrochemical reversibility, availability of an array of
oxidation states and higher electrical conductivity.

We report controlled nanostructure growth of Mg substituted Co;04
thin films by cost effective chemical bath deposition (CBD) method.
The Mg substitution into CO;0, thin film leads to different series of
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nanostructure morphologies such as nanorodes (NRs), Nanoflakes
(NFs), nanofibers (NFBs), nanocactus leaves (NCLs), nanowire (NWs)
and nanobelts (NBs). The morphology of Co;0,thin films strikingly
changes with substitution of different concentrations of Mg (5 to 80 %)
which results in excellent supercapacitive performance. The
nanostructure modification of Mg substituted Co;0, thin film were
systematically characterized by different characterization techniques
such as field emission scanning electron microscopy (FE-SEM),
Transmission electron microscopy (TEM), X-ray diffraction (XRD),
X-ray photoelectron spectroscopy (XPS). The electrochemical studies
show significant enhancement in supercapacitive properties for Mg
substituted Co;0, thin films. The maximum specific capacitance value
of 1230 F.g " for NFBs nanostructure of Mg substituted Co;0,(20 %
Mg) is much higher than other nanostructures. The high performance
of present hierarchical nanostructures can be attributed to synergetic
effect of morphology and chemical composition of deposit.
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A binder free approach to fabricate hybrid 2D MoS2/Graphene oxide composite electrodes for an

asymmetric supercapacitors with ultra-high energy and power density.

Umakant M. Patil?, Seong Chan Jun*

Nano ElectroMechanical Device Laboratory, School of MechanicalEngineering, Yonsei University

1. Introduction

Present confrontation of energy crisis and environmental problems,
the exploration of clean and renewable energy materials as well as
their devices are urgently demanded. The ever-increasing energy and
power demands in the applications such as, cordless electric tools,
hybrid electric vehicles, day/night storage, and industrial energy
management. So, over the past few years, intense efforts have been
made to develop high-energy and power supercapacitors due to their
faster charge and discharge processes (seconds) compared to batteries.
However, supercapacitors suffers from low energy density compared
to batteries and low power density compared to capacitors.
Accordingly, innovation of new materials is essential to offer
enhanced energy and power densities in energy storage devices.

Two-dimensional (2D) atomically thick materials, graphene oxide
(GO) and layered Molybdenum disulfide (MoS2) nanosheets have
been potentially investigated as novel energy storage materials due to
their unique physicochemical properties. Present manuscript describes
a facile binder-free approach to fabricate large scale hybrid 2D
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MoS2/GO nanosheets based electrodes using electrophoretic
deposition (EPD) method on conducting substrate (Nickel foam) for
supercapacitor device application. Structural and morphological
analysis reveals that, uniform decoration of electrophoretically
assembled 2D MoS2/GO nanosheets over entire substrate surface. The
electrochemical supercapacitive measurements of MoS2/GO hybrid
electrode exhibit a high specific capacitance of ~613 F g-1 at low scan
rate. Moreover, MoS2/GO//GO electrodes based asymmetric
supercapacitor device, reveals ultra-high energy (23 Wh kg-1) with
power (17 kW kg-1) density. The superior electrochemical properties
of 2D MoS2 synergist with high surface area offered by conducting
GO and mutually MoS2/GO, improves electrochemical capacitive
performance with charge transport and storage. The direct hybrid
electrode fabrication by EPD method (a binder approach) eliminates
drawbacks offered by resistive binders in conventional electrode. The
present experimental findings can evoke scalable binder free synthesis
of MoS2/GO hybrid electrodes with enhanced supercapacitive
performance in energy storage devices.
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A study of vibration assisted taper angle control in femtosecond laser hole drilling for Invar alloy in AMOLED application
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1. INTRODUCTION 3. EXPERIMENTAL RESULT
One of display trends today is development of high pixel Fig. 3. shows vibration assisted femtosecond laser hole drilling
density. To get high PPI, a small size of pixel must be developed. result. By controlling vibration amplitude, entrance and exit
RGB pixel is arranged by evaporation process which determines diameters are controllable.

pixel size. Fig. 1. shows RGB evaporation process of AMOLED
production. Normally, a fine metal mask (FMM; Invar alloy) has
been used for evaporation process and it has advantages such as
good strength, and low thermal expansion coefficient at low
temperature[1]. A FMM has been manufactured by chemical
etching which has limitation to controlling the pattern shape and
size. One of alternative method for patterning FMM is laser
micromachining. Femtosecond laser is normally considered to
improve those disadvantages for laser micromachining process due
to such short pulse duration[2,3]. In this paper, a femtosecond
laser drilling for thickness of 13 um FMM is examined.
Additionally, we introduce experimental results for controlling
taper angle of hole by vibration module adapted in laser hole
drilling system.

[ spaume | [ swwsrate | [ guperme | [ Sunenate Sunstrale
et =i i i e

i pm displacenent 0 pm displacement

Entrance din. 20.376 pm Exit din, 4.506 pim
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I'-?nuaur dia. 24000 pm Fxit dia. 12910 jom

l ' I I l Fig. 3. Experimental result of vibration assisted femtosecond laser hole

LBl o

Using vibrating objective lens, we can control taper angle when

Fig. 1. RGB evaporation process of AMOLED production femtosecond laser hole drilling by moving focusing point. The
larger amplitude of vibration we control, the smaller taper angle
2. EXPERIMENTAL SETUP will be carried out.
We used Ti:Sapphire based femtosecond laser with attenuating 2295

optics, co-axial illumination, vision system, 3-axis linear stage and

vibration module. Fig. 2. shows schematic of vibration assisted (1) F. Ono, Y. Hamatani, Y. Mukumoto, S. Komatsu, N. Ishikawa,

femtosecond laser machining system. Y. Chimi, A. Twase, T. Kambara, C. Muller, and R. Neumann,
2003, Modification of Fe-Ni Invar alloys by high-energy ion
beams, Nuclear Instruments and Methods in Physics Research
B, vol. 206, pp. 295-298.

(2) C. Momma, S. Nolte, B.N. Chichkov, F. von Alvensleben, and
A. Tunnermann, 1997, Precise laser ablation with ultrashort
pulses, Applied Surface Science, vol. 109-110, pp. 15-19.

(3) B.N. Chichkov, C. Momma, S. Nolte, F. von Alvensleben, and
A. Tunnermann, 1996, Femtosecond, picosecond and
nanosecond laser ablation of solids, Appl. Phys. A: Material

Fig. 2. Schematic of vibration assisted femtosecond laser machining system Science and Processing, vol. 63, No. 2, pp. 109-115.
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Filtration of polar molecule using surface treated thru-hole nanoporous alumina filter
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Nanospike-integrated porous alumina filter for mechanical cell lysis
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A Study on Nanotechnology Competitiveness Index Calculation
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Fig. 1 Schematics of the samples w/ and w/o cermet interlayers: (a)
w/o interlayer, (b) w/ non-mixed interlayer, and (c) w/ mixed
interlayer (Reprinted from Ref.1)
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Fig. 2 AFM images of the samples w/ and w/o cermet interlayers after
2hrs of operation at 450°C: (a) w/o interlayer, (b) w/ non-mixed
interlayer, and (c )w/ mixed interlayer (Reprinted from Ref.1)
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Numerical study for rheological characteristics of Pickering emulsion stabilized by nanoparticles
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Fig. 1. Location of contact line for 4 spreading stages
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Table 1 Specifications of low vacuum high voltage e-beam system for

surface heat treatment
Specifications Units Descriptions
Acceleration Voltages kv 50(Max.)
Emission Current mA 100(Max.)

79

Gas N2, Ar, He etc.

Beam Control Systems CL/OL lens modules, Scan modules,
Shutter modules
Alignment modules, Pattern

generator etc.

Motion Systems mm 310x310x100(linear motion)
degree 360° (Rotational motion)
degree 15° (Tilting motion)

Fig. 1 Photograph of low vacuum high voltage e-beam equipment for
metal heat treatment

SEMHV: 200KV  WD: 14.90 mm
SEMMAG: 202k Del: SE
View fied: 107.2 ym

VEGA TEBCAN
20pm e ]

[ERR—

(b) No e-beam treated region

(a) E-beam treated region
Fig. 2 SEM photograph of cross section of SK3 after ebeam
processing
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(1) Kang, E.G., Kim, J.S., Lee, S.W., Min, B.K., and Lee, S.J.,
“Emission characteristics of high-voltage plasma diode
cathode for metal surface modification,” Int. J. of Precision
Engineering and Manufacturing, 16/1, 13-19, 2015.

(2) Sari, A. H. et al., “Concave Cold Cathode Electron Gun
Using Obstructed Discharge,” 31st EPS Conference on
Plasma Physics, 2004.
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actuator system pneumatic systems
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(e) Combined environment chamber (f) Eco hydraulic supply control
system system

Fig. 1. Main component systems

3. (B8 Hybrid Dynamometer A[SEH| 7Het

HEAAE 62 AEee W MHAAHY 2308 Modular
Design A8< E3 A% 0] Bt w5 23 A 449
& FRshon, 1005 A8 APl £AH 02 Sas
A 1h9) 2RARAIE kel Astel A el 754
a% 229 Aaslel ARG W ARABS BHT £ U
One-Stop Service A% B7H2 7Hsshes A@aHIE st

i ' S
Fig. 2. (Combined environment)Hybrid dynamometer test equipment

(55} 3%)) Hybrid Dynamometer A7) /e 8l hoFgh o

€]
3 QAE Fofdt Ui A H AsAde 24 € 5 e, @t

A e 2R 1A ALE 9 B A 0 ngEal s,
24 52 59 A% A=Y Pl 7lole 4 U A0 ARE
o R, S AR, 2, S AE ALY A Sas L A%
stejo] 7ol Aoz /|ehect.

EI1Ed
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Development of highly sensitive flexible pressure sensor using piezoelectric nanofibers and ultrathin elastomer membrane

S.H. Park*, HB. Lee, S. Yeon, Y.J. Yoon, JH Park, NK. Lee
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Fig. 2. Output signal tendency measured from flexible sensor versus
periodic input displacement

PDMS SHAAS o4l ABILHS dhe] 20-30 pm $30
AApstel Z83hoick old 49 AA| AAS AL 100 um o]tz
AR 4 90w o]t vit|Zuiers YukoRE Tke] L2 B3
2 % 9tk Fig. 33 o] $P| AAEl A4S uto] 1Al &2

u
0 AZw §)E Holo| Halst Azl wube] & AL FHT} 2 9
ik
AT

YT T
i — j FERSRS

[ ' 2 3 4 s i o 1 2 3 4 5
Time (sec) : Time (sec)

Fig. 3. Ultrathin flexible sensor and its application to measurement of
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Development of Lithium-ion battery for smart band applications
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Design of FPCB for smart band combined with textile to monitor skin

temperature and GSR physiological signals from human body
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Fig. 1. Top view of the fabricated FPCB module for smart band: (left-hand
side) signal processing and communication module and (right-hand
side) flexible sensor module including temperature sensor and GSR
Sensor.
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Fig. 2. UI software for monitoring signal from the fabricated FPCB module
for smart band: (left-hand side) flexible sensors including
temperature sensor and GSR sensor and (right-hand side) 3-axis
acceleration sensor.
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(1) Banaee, H, Ahmed, M. U, Loutfi, A, 2013, Data Mining for
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Fabrication of flexible Sensors based on Ag core nanowires
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Fig. 1. Schematic diagram of GSR sensor based on Ag-Au core-shell
nanowires

Fig. 2. Schematic diagram of GSR sensor based on Ag-AgCl core-shell
nanowires
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Fig. 3. Photograph of GSR sensor composed of core-shell nanowires
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Fig. 4. Variations of voltage with the concentration of NaCl solution
for each GSR sensor based on Ag-Au core-shell nanowires and
Ag-AgCl core-shell nanowires
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(1) Au, L, Lu, X. and Xia, Y., 2008, A Comparative Study of
Galvanic Replacement Reactions Involving Ag Nanocubes and
AuCly or AuCl;, Adv. Mater., 20. 2517-2522.

(2) Bi, Y. and Ye, J., 2009, In-situ oxidation synthesis of Ag/AgCl
core-shell nanowires and their photocatalytic properties, Chem.
Commun., 6551-6553.
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Fabrication of fiber-based Flexible/stretchable wrist type smartband and its performance reliability assessment
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Fig. 1. Photograph of fatigue testing machine
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Fig. 2. Photograph of fiber-based flexible/stretchable wrist type smartband
with temperature sensor

Qe L= AT AR H WEY AR B U e 0
A9 ARAEol 3] 2T Table 13} 2t A4 vl
ojh o} LN o] A1ZEL100%, £ AN AlE)EL 97.89%0) 1,
Aol ol AMEL WA A9 100% LEAAY FS

97.32%% eI

Table 1. Result of performance reliability assessment

HuFA A(mV) SEAIA(TC)
A A 29.0 11.62
AR 3 29.0 11.87
Aler A 29.0 11.62
Ne & 29.0 11.94
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(1) Stephanie J. B., Chao W., Jeffrey B. H. T. and Zhenan B., 2013,
Stretchable and  self-healing polymers and devices for
electronic skin, Progress in Polymer Science, 38, 1961~1977.

(2) L. Guo, L. Berglin, U. Wiklund and H. Mattila, 2012, Design
of a garment-based sensing system for breathing monitoring,
Textile Research Journal, 83(5), 499~509.

(3) M. Z. Poh, N. C. Swenson, R. W. Picard, 2010, 4 wearable
sensors for unobtrusive long-term assessment of electrodermal

activity, IEEE Transactions on Biomedical Engineering, 57(5),
1243~1252.
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Development of the automatic stress classifier using wearable biometric information
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Fig. 1. Hardware setup and measured signals
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Fig. 2. Estimate HRV parameters from PPG signal
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Table 1 Classification result (Normal VS Stress)
Features sub 1 sub 2 sub 3 sub 4
LF/HF 57.09% 66.06% 84.96% | 68.51%
ApEn(LF/HF) | 57.54% 56.82% 64.28% | 65.92%
LF/HF ApEn
(LE/HF) 100% 100% 100% 100%
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(1) Eur. Heart J., 1990, Guidelines Heart rate variability,
Guidelines 17, 354~381.

(2) S. Pincus., 1991, Approximate entropy as a measure of system
complexity, Proc. Natl. Acad. Sci. 88, 2297-2301.

(3) Chih-Wei Hsu, Chih-Chung Chang., 2008 4 Practical Guide to
Support Vector Classification, BJU Int. 101, 1396-400.
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1.M 2
2|2 gAaEH o|(Displays) ¥4t ofvg}, 2H(Lighting) &-ofol A
T §7)dkgtlo] @ E(organic light-emitting diodes: OLED)7} Z1A|
o tatol 22 ge FEe Fx g,
@A, dFE9 OLED Az3FA<

evaporation) 4% AHg3te] T4E0] AL Auela glout, A%
o HARAEE st 98 Fol g%

W2 AR AAEO]
E(roll-to-rol)! 59 -S43 F431e skl Y & 5
A57E T8k sto|He| E(hybrid) 578 1 A 9AE HaystaL
ek

g, 1122} LED?! PLED(polymer light-emitting diodes)= &&
2 =4 GAE, AT At 7]5/d S (functional layers)Eo] &
Aol A, f718uoll HA EafE o] A7t 7hssiths & A4S 7HA
I gtk £ AtoMe B F=S AYsta 54 M (electrode) &
ZFeE BE 754 T2 WO R A2} THeste s AR 29}
Aag AL, 1 45 % 7 ARSI

al
=

2. A= & |2

IE2} LEDY AALZE Fig 13} Zow, 200 nm F749], 10
ohm/sq. BA3}F2] ITO(indium tin oxide) %= ¢|o] PEDOT:PSS %
FFYEA GHL 50 nm FAE A TFE(spin coating) O = 2,000
pm, 60% =35t} Jaket § 150 C10E tf7] SolA & olE
(hot plate) $JolA 7% P o'd(annealing)s} Tt

a9 §339) b, F8BT(Poly[(9,9-di-n-octylfluorenyl-2,7-diyl)-
alt-(benzo[2,1,3]thiadiazol-4,8-diyl)])E 50nm2] FA=Z Az},
bt A7+ ADS(american die source)ZHE +¢ slgoH, &
£l &Hioll 0.5w%E 3]4ste] §HS gHEo] 2000rpmof A 202 3
A%, 60T7HEE SHE ol EolA 3087 x5ttt

gojge] EnAl AAZYUS 9T B9l PEN(Poly[(9.9-di(3,3"-
N,N’-trimethyl-ammonium)propylfluorenyl-2,7-diyl)-alt-co-(9,9-
dioctylfl uorenyl-2,7-diyD)])- &2 2 4& =2 &0 43| 7153
(alcohol or water soluble) ©]-&4J(ionic) LER}o]w, HH=7H(band
gap)o] A or & EFFH Holrt o] £4-S DMF(demethyl-
formamide)9} H&H-&(methanol) &3-&ufof 0.4w% 2 Tz &3|
sto] 11421 4000rpmoflA] 20% AW AH gt AE F 80T A 5
B oAz %, 34429 Aol AEGilver paste) F& 24l
(reduction type) AH-8AE TXxF AL T2 7|oo] TSR A2
T AApsto] ko] A2 E ubR )it} Fig 2+ £49 £ oy
tho]o] Zgl(flat energy diagram)s UEHAIL §lom, %3 (hole)> F
Y 59 ITORRE Foj=jo] WgF o oSHrh(uay i)
a2y A e g S0 A, A wo]AE Y] Ut
7b wob AAT HAFEdol flow, a&y WA AH
(junction)©f] £=E7] Hj2]o](schottky barrier)7} WAYsFo] A7}
S UEE AQjol oYy 1ofH, HES ol AL} AT =9
EA3P o g Qlsto] WagZol A9 A2 (recombination)ol] &4 7} &
Asto] AR} U E ok} d E(internal quantum efficiency) ] 2 A5}
£ 954 €k
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o] BAZ DRACE A £ WHe AYFoR Aun
H(interface dipole)s 343k} UgHE Wt dleln|(1 2. 2
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Fig. 1. Device structure
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Fig. 2. Flat energy diagram of the device and carrier injection pathways
from the electrode. (blue arrow represents holes, red arrow

represents electrons)
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(1) S. Shin, M. Yang, L. Guo and H. Youn, 2013, Roll-to-Roll
Cohesive  Coated  Flexible  High-Efficiency ~ Polymer
Light-Emitting Diodes Ulilizing ITO-Free Polymer Anode,
Small, 9, 4036-4044.

(2) H. Youn and M. Yang, 2010, Solution-processed polymer
light-emitting diodes utilizing a ZnO/organic ionic interlayer
with Al cathode, Applied Physics Letters, 97, 243302.
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Geckoprinting: Transfer-printing of semiconductor devices for printable electronics
S. Cho, B. Yoo, J. Lec*
I

Key Words : Transfer-printing, Gecko, reversible adhesion

LME Preload&

Bretract Retract

Retract aagem

AZZrEe EHE B2 A AFAYZ EolA YT ' -
ok ol Ax=nhe] HuteE & Zoz gyiy o] gobA] W
IR s Uy HAEo] wobx e 7oA A ¢

3 Holct. ¢ ”””-
Bol, A2 Gut YolsiolA AZH WA A4S Yojei /1]
G A 70§48 4 YRS f0% BHOR AME A7 Targelsibstiate
7t s B R AE Ax mohgel x BHEe Ba

27170l AzMA7} 22 = AAF AL 2vfstaA} st (a) Picking up the semiconductor  (b) Printing the semiconductor
device device

2. 0jo|3= miE ERASEA M=

AR Enplal 22 wigkel whE 7ty Haes Y| 9l SU-8
HReE F 9 HEd dA FHEE Ul dAFY SAFEA
(PDMS)E o FAAZTE Fig. 1 (d)ollA + ¥ siEde S ¥
upo]AE 271 7|0l BAASHA EHS FAW, =olh), x|
(w)7} 2t} 25,70, 500 mo| k.

(@) (b) . .
£ L Leod Jwv L L fasit Loy (c) SE_M image of sennconc}uctor (d) SEM image of printed
Mask device attached on the micro . .
patterned flap semiconductor device

Fig. 3 Transfer-printing process of a semiconductor device with
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(1) Murphy, M. P.; Aksak, B.; Sitti, M. Gecko-Inspired

b | Preicad | Retract | _m T R Directional and Controllable Adhesion. Small 2009, 5, 170-
| | | -’ 1 175.
+ i 1 (2) Rosqvist, T.; Johansson, S. Soft Micromolding and Lamination
. 1 of Piezoceramic Thick Films. Sens. Actuators, A 2002, 98,
1 512-519
, Retractangle = 60° (3) del Campo, A.; Greiner, C. SU-8: A Photoresist for High-
T i i T i e e Aspect-Ratio and 3D Submicron Lithography. J. Micromech.
Time (s) Preload (N) Microeng. 2007, 17, R81-R95.

(a) Measurement of normal and
shear forces of micro patterned
flaps

(b) Normal force depending on
preload

Fig. 2 Mechanical characteristics of micro patterned flap
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Novel Conductive Nanomaterials and Their Application to 2D/3D Printed Electronics
S. Jeong*, Y. Jo, J. Y. Kim, T.-G. Kim, B.-H. Ryu, Y. Choi

st T aYssha

Key Words :

e

Conductive, Nanomaterial, Printed Electronics

»

o
oo
&

478 AAYA GlolH 2

Hoz aTEl Yol
B 039 4
A7) 912 24 9 347
£ =l A7 FhLpea)
ol et W8-S TRk

N oX

=

o

[e)

z N
R e

(

W L

MY, oXx
P b
=2 2
o
o
N ot
2 b ox
ox ol
oo X

BN
B

ot ol
N B do

ol

ox,

o e
oX g

mu A

o

EH

M oox P
Uy o I
r

ox 10 3 o
ot o MU g
N S
o2 Mok P

o2t
ol
—-
Rl oot
2

o ™

ro,
=
)
H1
ox,
2
ﬂ
o

g ol gfol
zawue Jies e 4

PR HBHGOR <
el

24 vwom

FSESe ] ‘_rL o] A ?‘fJHE]L

15 x 10 ohm - cm& B A3}

Fig. 1 3D printing of highly conductive, Cu nanoparticle-based paste with
a sintering mechanism
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Fig. 2 3D Printing of highly conductive, Ag flake-based pastes with a
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(1) Jo, Y. Oh, S.-J., Lee, S. S., Seo, Y.-H., Ryu, B.-H., Choi, Y.,
Jeong, S. 2015. Crystalline Structure Tunable, Surface
Oxidation Suppressed Ni Nanoparticles: Printable Magnetic
Colloidal Fluids Compatible with Flexible Electronics. .
Mater. Chem. C, 3, 4842 .

(2) Chae, C., Seo, Y.-H,, Jo, Y., Kim, K. W., Song, W., An, K.-S.,
Choi, S., Choi, Y., Lee, S. S., Jeong, S. 2015. 3D Stacked
Carbon  Composites  Employing — Networked  Electrical
Intra-Pathways for Direct-Printable, Extremely Stretchable
Conductors. ACS Appl. Mater. Interfaces, 7, 4109.
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E5E(oltoroll) 4 7]& g YAEY] o]Hg 7ML ARIE
AolA Z QA ARgE gtk 53], £ 71E2 i K printed
electronics) FEOFollA] S| glof A, dh=F A4k 2o 2
A A 73] RO AN A IERA Y] et The &
HolZFd gtk ERE 7k o4 2 3Y FAHL Rt e
TR0} gron] Jeknof(gravure), E¥)4xT12}3(flexography), ZE ]
223 ¥(rotary screen), &5%-Th0|(slot-die), YA (inkjet) 50 F= 5]
ook & o= 1 % ulA] H¥l(micro pattem) o] 7 &> 7}
RS B Qe o] 7]eg Avfdith etH]o] Q149
A mdlg Aokt wAuE =&S $Ig 2H3t e o]
e 3% 9 %(operating window)S QOFgth 9t &2 7]&S St
o)A gjel 34 7]uke] gl 914 3] 27| (flexible printed circuit board),
A4 71uF AlA(printed sensor), F-A1 b4 Q1A € I(radio frequency
identification tag) -] THFEt Qe AR} A} A2-E skl

2. 822
S22 J2H)o] A4o] FFS FE Qlfons heksit. 12

Hjo] F9f 7}y & &, aspect raio7} 3100 T RARA FE
(nip roll) 2 THE] S o] =(doctor blade) Q] ¢+, Ql4f) £, upxjaro 2
AR AR Ja Eev &9 EH o A(surface energy) 7}
Slek. 1A el Q1S 99 Fig 13} 2o] 0|24 W AH H
Hog 34 995 matching window = 4] A|2ts}¢lch

oAl S oF 152 m FE 7004 m7HA O] FZ 7HAIH Q1A E %
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Fig. 1 Matching window for roll-to-roll gravure printing

d

Fig. 2 Roll-to-roll gravure printing process and its applications (a)
roll-to-roll gravure printing machine, (b) flexible printed
circuit board, (c) micro pattern printing with 30-pm-pattern
width, (c) micro pattern printing with 500-pm-pattern width

|
(1) Khan, S., Lorenzelli L., and Dahiya, R. S., 2015,

Technologies for printing sensors and electronics over large
flexible substrates: a review, Sensors Journal, IEEE 15:6
3164-3185.

(2) Krebs, F. C., 2009, Fabrication and processing of polymer
solar cells: a review of printing and coating techniques, Solar
energy materials and solar cells 93:4 394-412.
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Zeolite embedded PVDF film generation using electrospinning technique and its applications
D. H. Kang, H. W. Kang*
Adstm 714 geE

Key Words : Electrospinning, Morphology fabrication, Zeolite, Polyvinylidene fluoride (PVDF)
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A7Abe] AHEEE S8 12 wt%]  PVDF powderE DMEF/
Acetone (3:7) H]&E &3tH gufjoll Esto] Azt DMF& A
Lo A} PVDFE =0]7] 93] active solvent® AFE-%] 911, Acetone-S 7
7IAE oA Guje] FHE 57] $14l latent solvent® ARE-HTH
A7} zeolite (<45 pm) = powder typeS AR5+ PVDF-&4-2 30 ~

(=]
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40° 2 SR XA SonicatorE 48A|7F EoF 9HH3] o]al,
zeolite YAb= & oA FUTHA HA L& FEAAF T

Z718FAF ZHH] = high voltage supply, syringe pump, collector 3520 2
TAE o]l (Fig. 1A) PVDF €98 50 pl/min © 2 syringe pumpS %
d Setad FAP] Hror ESHY ESH 9 PTFE E“E
w2}t Eof A% metal needle (25G, inner diameter : 260 um )] & meniscus
£ #AJ3th. High voltage sourceo] Al Q17HEl +12.5 KV <ol g
metal needeo ] £2H E2jo] golo] Hsph Aol 2 EAl,
Hs o 3l gMo] FHAHS AH7| 4 didiglo] o|5 ZH 3}
A A Ee2m A7 A "ok dalE §AE 37 FllA &
Hfjofl 23 acetone®] FoFH 1PE7} 0] FJ A AL, collectore]] A
£40 7 FAH

B A8 AL, 12 wi% PVDF £HE 7|40 2 zeolite®)
WA 2708 28500 499 B3H7 0 vy
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o Ueld PVDF A&+ zeolite particle©] 1 wt% H7}E A A}
WS W 3t Scanning electron microscopy (SEM) image ©|t}.

PVDF Hjof 259 2 A& o2 A3d 4f2 s vy

Y F2E oW, A7HA AT 2A ¥igo o8] dF ARl
of gk ‘?i_i T2E FAE ALt Zeolite particle> PVDF EH o
%jHP og BExEo] glom, YA} Z7])= 2 ~ 10 um o]t} Particle
= A Afolol 912 stAY, PVDF W] FEA UEd 2
ojt}.

AAAY W FAF2 A7EAF Al g8 FEFS W s
< gelstglon, A7ITA ARzt &zt SLET7 FEe Al
7t27 st A fiberd] FEE FAskH, Suj7t 2238 SLEA
I8 AeellA B89 B F50] gle 2E IHE gHES
Zlstgick

4.8 B

wolc A7} A7A PVDF 1% 207195 A4, vhet A5
2 AZstoich 2 A4S Fall, A7IEA Aol 93 ‘ﬂﬂﬂ
E72 PVDF utet I59] iiilo] & zeolied] H&
= 7‘02 Eﬁiﬁﬂﬂﬁ,jetﬁngﬂl 7|z 34 92 7154
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Fig. 1 (A) Experiment apparatus set up image (B) Electrospun PVDF
membrane with 1 wt% zeolite ratio.
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(1) Sahay, R., Kumar, P. S., Sridhar, R., Sundaramurthy, J.,
Venugopal, J., Mhaisalkar, S. G., and Ramakrishna, S., 2012,
"Electrospun composite nanofibers and their multifaceted
applications, " Journal of Materials Chemistry, 22(26), 12953-
12971.

(2) Agarwal, S., Joachim H. W. and Andreas G., 2008, "Use of
electrospinning Technique for Biomedical
Applications," Polymer, 49(26), 5603-5621.

(3) Zhang, C. L. and Yu, S. H., 2014, "Nanoparticles meet
electrospinning: recent advances and future prospect
s," Chemical Society Reviews, 43(13), 4423~4448.
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Application example of gas spring for large television stand

J. 1. Lee*, B. K. Koh, M. S. Yeo
Atz ARt 7 ALAR, FAD, AFA

Key Words : Piston, Orifice, Elevation, Friction
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taandE AL oot wEka B A4 AuE AE
TV Elevation& 7}AAZE O 24 71(200~300mm) Strokeo] w2
Display Up/Down A] 7}AAZ8 9] Piston VelocityS A|o]she] 23}
SJelo R Slste] AgA7} et kel 2o] ofele BAS o2
S5 Zaame uuak A g ekl 71 Ao|Held] ket Abg
3 Seie] 2|7t FA| WASH: BAZ BASHTA Gt 2, 7|29
JIAaAmg )l AHEl S 7)140] TV Elevation &g 7FAAILE O 2 4
2HAF A FA Al 7195HA He 71eS AdetaA sk Aol
ot E5F Asaket FE 7 SOl AFE e Ttaany A
TN TV AR 2 G225 fEstaL 35822 d2] Maker
AA Y = 29 7paany ARt a2 7|edE Fotko]
AAEE 245 4 9l Aole BeE,
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o weby ohReo) BAt ey EREe s HaE 0 23}
9j2jo] WAIslA] H1 23} A2l wAsk ek, olo] AEARE 9
s S131o] TV 23S olEA71717} oA B Aolth. Eat 712
AEQe Anmy YRo] YEEE UAE REY BuuE Y
a7} asA Eo] Qrelo] AgaA Hek. teh janzalol
5845 whielo] A5stel Wslol w4} 2o Aol 2
A gt 2 2 O AE2 o A el dig 7ledT 2
3lI5ke] 7]29] 7fAAZEal 2 E= TV Elevation 4%
Asta 2R ZHEA 3l 718 He Tle
g duld 2HEY wo|2d F-&
O E ol it 7faany HojRde
291 e TAE E A 9
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Fig.1& 7}AA 289 Piston Package?] Uehd 8ot}
Jhermalel ARl e A AT AR B oA
ol ¥ AFEE Yt A8 3ef. AR AL A
o e AloloAie] Fhae] w2& u] gla) 2gol Aol gl
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W, F AR Aolold] hrelE gt BN oelux ogg
SHe ml27 T AE o, Siwe] B4} ok ol qleishE WA
A 7Rk Suo] 44Z 7] 7152 se BAATE thad 2
& RS AR ThE mlE AR AT ek

Pizon Rod

Compression Chamber | |4 L1 Extensian Chumber
U m oLl

Front Labyrinth

Fig. 1 Schematic diagram of Piston Package

ol TAE &5 Aof 7leoH, A¥E g AA ehiEEE
ol-g3ste] L2juA T AI QEjuA ZoloE o] &3t dYHlE
Aiksta, npae a 7]w9 A8-E 918l Gas seal ripZt Gas seal
cross sections Attt FI &3 FAZLS 0]83 7fAATEY H
FAAE Atsh upA o2 AR 7hARAFo] A o] Fo|H=A] H|
2EE Q8 7taRE AA7] 71718 YolA TtafrE(He)F s A
248 2},
.8 E

2 APNEE Fol 7tAAEY Y fqAd TV 2HE d8of glojA
TIAAEF Y] g AE &5 Aojgto 2N 7] Stroke (200~300 mm,
TV Blevation 210 19)) 2718t 72222 52 A] ALgA7} o)
3 Sgvto] o] 7Hst] Bk Strokeol kel AgAF 91219 o] 7}
A st BAE EEY AAE dste] TVE Elevation 7]5
o 4 HAE Alests gtk
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(1) Han, L. S., Choi, K. J, Kim, J. Y and Lee, Y. B, 2013, 1 and
Kim. D. H, 2013, “The numerical analysis and experimental
verification of the heat transfer effect on the highly pressured

gas spring”, Transactions of KSAE, 21, 2, pp.87~97.,
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Development of recyclable micro-pale expansion drilling bit(The Second)
J. 1. Lee*, B. K. Koh, M. S. Yeo
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Key Words : Expansion drilling, Guide device, Main, Wing bit, Shank
1.ME Table. 1 FEM condition (material properties and analysis conditions) of
Wing bit
gutd o g 7+ AR N HEL e ZILE B EBit)e} 3} Material AISI 410 SS  Length of
24 a0 d o= ateria
= N ; . = . .| 46 66 86
o SIS AN S]] FEAS S ATLE O B s peniy | 7.710-thgimnd g B mm | 66mm | 86mm
ol F2E e Aor EAG 9 guts-S 236ts 822 AMH Elastich Solver NX NASTRAN
naEz Ao A HA(E B S| Zetel A3 BA), = i | 219GPa Element
2uf A 6 B4 Fofl Qo) ASRE B ulo] snFolen TR Type 3D Teml0
© St} 7|20 9 HEL slo|Eaae Wl Ao B olsho] Poisson’s ratio 0.27 Number of
Lo NP ° TR g 33,477 | 48,624 | 62,546
S Aejoly o] A9 so|SdUo] BeBo] 4 A4S AF By Yield stength| 483.IMPa Node
Ei7E "ok Alold e - AP 7 HIE glo] HLE— A7} 34 Tensile Number of
s @A olw] HAA HlE0] Aol s =ik o] 7] strength | TEMPE ey | 21803 32132 /41,544
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Fig. 1. Concept design stage (exploded view) of large and small mirror
drilling bit
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AEANE N =e HH HE9) ’MIEE =4

© o Adoltt 9 vE 2 2% 9A(Zol 9 mmE ol
sh94 W= AR Zulslo] ok 5494 HIE W 27 91X
Aed 9 4 se et A AR dol qe, gl 4

AT WEoll= 7hol= Hupo]x gl 7ho] = tirfol s A W AA=
& 7pol= tjrfol 2 gl Zho| = tfHfolX ¢ o] 33+ AutoCAD
ndy rHog oitgo] 9tk ¢ H|EQ 43R A(Finite Element
Analysis)= 27 Zth. AutoCADS] STEP fileo] <3t NX
Nastran part file H3FOZ ZH|5}o] 2|43l

95

46mm 66mm 86mm

Fig. 2. Wing bit according to length
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Nomalized Von-Mises Stress

% L] L] @ L] L]

Length of Wing Bitjmm) Langth of Wing Bitimm)
Fig. 3. Normalized displacement and Von-Misses stress for wing bit (46
mm)
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(1) Lee, J. M and Kim. D. H, 2014, “4 study on the Strength
Evaluation of Micropile with Expanded Drill Hole”, Jol. of the

Korea Society of Safety, 29, .74~81.
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The development of forging engineering in spindle assembly of caliper for braking power enhancement (The Second)

B. K. Koh*, J. 1. Lee, M. S. Yeo
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Key Words : Caliper, Forging, Axle force measuring device, Brake, Forging simulation, Spindle, Nut spindle, Rolling dice, Tap
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ARgAL Akl S HetE vEiAg Al 7] E ) Hefrtel e Jg
73, AA, dat He), YRS |eE R IHE JleR
dlgstar glonf 2k 9 b A2t o] A& o o] Fo
AaL Ak of2fgh A1) sl what AlA AbsAL Abe] Faf B
O|FA AT 7]E2] gpojo] WA A} Heo| AA LA 253
FA Blo| A AT QL AAA] FA; Helo| A AT o2 ek g
o @A AHEAA A A F2F Hao] AA| AR T 45t
o] 40(FA-EA) Aol A Foll ATk

CELAL MO AL

<2I010] Bl
Fig. 1 Comparison of parking brake system

Fig. 2 Electronic parking brake system for demanded company

F27199] ofeh T2 7]&H S Aol GMO R E GMe| HeF
2191 3,000CC o4 £ AlTH01XX) 9 SUV(C1XX) PROJECT
& Fote] A Foll Atk av|delA FAE A 24 B
o|AA|~7e] B4} F3EQl Spindle¥} Nut Spindles T8 £ &
OJgjuigril o]z AT HAR ok Afeo|ct. Sy FAAL
o] /= Spindlex} Nut Spindleg 7[3-Z0 2 7|H3lo] 2831a1 glo
U 2 A/ E3f Spindledt Nut Spindle®] T 57 7|7,
Spindle} Nut Spindle®] 3474, A4 FAEG o] A ~H)
o ZY(A5Y) A=A g1 7]%, Spindlert Nut Spindle®] T2 %

YAAA ARl i A FEoR £3 BAE SAsIL
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(1) Lee, J. M and Kim, D. H, 2014, “4 study on the Strength
Evaluation of Micropile with Expanded Drill Hole”, Jol. of the
Korea Society of Safety, 29, 74~81.

(2) Shin, K. S, 2014, Effect of Surface Roughness on Cutting
Conditions in CNC lathe C-Axis Milling Arc Cutting, Journal
of the Korean Society of Manufacturing Process Engineers,
.13:4, 99~105.

(3) Kim, J. M, Lee, K. O, and Kang, S. S, 2005, A study on the
forming process and formability improvement of clutch gear for
vehicle transmission, Proceedings of the Korean Society for
Technology of Plasticity Conference, 184~187.
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by the additional high frequency induction heating
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1- A-I E SAPH 440

MNon-preheating

F'reheattng

PRI Sdehs vy £ ol8ste] aAfdf npEde
YA 713 Qe A wikste] Hshe S WA ol 7]
o] npgat $HE B9 AR st EFRulE, vavlsdt 22
ARG aAfof 2 2go] Holou Hde & Alx7lso] F8
S AR N B P I A i o B g AR S

F &= Al 89 &4 ¥ vt BAss A0 B
o & dFelde opant $3o] &5 A9 2de A8t &
TR AL o AFo=N FEFLEE HojEm|al WA o)
7t AHE WEol $HEEY T B9 S Al d

£ A3l

= Fig. 2. Welding bead & Tool damage
2. 9I5M FSW slojE2E 81

SRR QUGN A ATt A EE 5HA] ks A 4 mm/s &
2 AtolAe AN AR 4 AR AFE At ALz oA mAjuicto] WSl oL I B} wmE L£HETAE
[e]

gom AAAE Fig 13 20] T4 24 S Lmm, & £40] o|2ojAA) 2tk AT A4 AL AL Ao &
A7 440 MPath 24191 SAPHA40E AHg3lAiTh. 84272 &4 H&e 8 mm/s7Hd] mAjmicho] MG en 9 mm/solAl 351
S5 4-0 mmjs, B9 HHEE: 600 pm, FANTHE: 55, £ €Y Nmmz ARo|A aiero] Hakch
7k 3 o2 AAstgon, gAML R 10 kW, Zuk: 145

kHz 7S BHIS A3l QIHE SARRY 2 mmid e o0

E3 27F 400 T 714G e AL, SIS

Q | | | ] | ]
2 4 B 8 10
Welding speed (mm/s)

+Preheating ®WNon-heating

Fig. 3. Tensile shear strength for lap joint
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(1) T. J. Lienert, W. L. Stellwang, JR., B. B. Grimmett, and R. W.

Ao A o|dE 3R] &e XANAE HIEE 4 mm/sTHA] &7 Warke, 2003, Friction Stir Welding Studies on Mild Steel,
o] 7bsstlen, Fig 2.5 2 HH 6 mm/se] &5 2oA Hl= Welding Journal, 1s~9s.
O] PARS AASH Holuf Ho| &AM AEiR 873 Wt A4 (2) W. M. Thomas, E. D. Nicholas, 1997, Friction stir welding for
Aol &AL o]Zojx|A] kofr). kA QYA 3ES o] &3l o & the transportation industries, Materials & Design, 269~279.
& AAE AEHAAE 9 mm/s 7HA] 9 mpal whAlshA] ekgron (3) R. S. Mishra, Z. Y. Ma, 2005, Friction stir welding and
S-EO H=EFAE F5 st AEE HQlth processing, Materials Science and Engineering: R: Reports, 1~78.
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Effects of friction spot joining on dissimilar materials(A15083/DP590) with welding parameters
S. O. Jeong, H. S. Bang, H. S. Bang*

2Aeln 9 daTer Ry getel, 2AtetE §4 et telBot?

Key Words : Friction spot joining, Dissimilar materials

1.ME 3. A Zut 3 E
2 AN A 3 59 off= ], FFEtl Arelzio] ) Fracture appearance
et vt Buks) AT gon E3), 2H Asie o) o Cross section

O, UG S ABAE BUE HUHE olFA Bl @7 | Sed A

7} FEuro WA ul AW HEY -8 (Friction spot joining)o] 7id, 24 & -
7] AZgict FSJ&= o k83 (Friction stir welding) 3482 &

23} 7|&o|n, nfdT} 71ekE, AQSES 0] 83 TARH O 7] 0.2
f L5849 oAEeg AT 4 e WHolth & AFolAle o]
Z7(A15083/DP590) np w4 o2 G2 ujET WAEFE v
ZuidSR & AR A= 9 A4S uHso

0.5

2. M8 Mz 3 A Hi

2 AYo] AHEH 24 Table 13 22 7|AE 24 7FA L 9
= Al5083-02} SGAFC DP5907}#o]H Fig. 1] Uehd A3} 7o) 0.7
50x150mm Ao 47} 3, 2mme] FAQ] A|HE ARE-Shal Auh
Ao, sHES Aoz HA7|(lap joint) HEREHEEHE AA|
51921, Shoulder 217 14mm, Pin Z9¢] 3mm, Smooth Frustum®
goll 570l 3°91 && Ab&stglth 1.0

Table 1. Mechanical properties of A15083-O and DP590

Mechanical properties

Tensile Strength Yield Strength Elongation 1.5
(N/mm?) (N/mm?) (%)
Al5083-0 316.9 143.1 23 53 J
DP590 593.0 375.0 29 Fig. 3. Cross section after welding and fracture appearances after tensile
\ ) 150 shear test
) 3
$ © - AgAm, e 2704 duge FEskn 2g gl
/ | AFHA S 73401]*% =9 Al glol7 0.7mmY wi7hA] 1A
2! —— 4] oPAEp] 0.7mm 71202 o)/} 2ojd4% 3 ¢o)
o , _ A A AB7E Uik ol olfs S50 do] Fns By
Fig. 1. Dimensions and geometry of welding part of sheets specimen used A9k, Fig. 30|41 UERFS A3} o] eb2n) Abuko] =77} gro}
AA er2ulio] 4 sheo] e AL & 4 g9tk ARuRY
£ 28Pe 9, 0.7mm 4 wf 7H A7 29 Azlololn £9
shoulder ZJH= W glo] S48 & 4 AUtk

3.0
3 (1) Fujimoto, Mitsuo, et al., 2005, Development of friction spot

Fig. 2. Schematic view of tool used for FSJ Jjoining, Welding in the World 49.3-4. 18-21.
(2) Teuk Ki Kim, et al., 2007, Fracture mode of friction spot joined

E9] ARl7lo|= 0.2, 0.5, 0.7, 1.0, 1.5mmE ZAL gha|ate] A3 Aluminum alloy used in automobile industry, The Korean
sto] LA LR n A= 9IS BFelgn AP T, A Welding & Joining Society, 48-48. 316-318.
Sy} ] 22e Fetdu)goz BAsAT, KS B 08515-202 (3) Pan, T., et al., 2004, Spot friction welding for sheet aluminum
AAAHL A2 WAl 248 7)(UT100F)2 HgHE o] 4=t} Jjoining, Proceedings of the 5th international symposium of
= gr}sbqich friction stir welding, Metz, France. Vol. 1416.
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A study on the weldability of dissimilar (Al5052/DP590)Tailored Blank by TIG assisted Friction Stir Welding
Min-Woo Jung, Han-Sur Bang and Hee-Seon Bang*
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Key Words : TIG assisted Friction Stir Welding, Tailored blank, Dissimilar materials

.ME
0]Z 47 (A15052/DP590)Tailor welded blank(TWB)E |2l
AojA 71E9 §5-84S @ WP, AReE, 42 T &4 AP
o oh et F4qtSltER o8] AR AEATL Hof M u
gt ANE dA Eshgith & A+tol A= Friction Stir WeldingS: 0]
8% TWBolA Wshs 844, $H4E, E9 nREE P47
7| Slste] 28 ] TIGAAS A8 THImE S AHes)
of &8 ¢F0E TWBE A4sHith
2. A H A
2 TIG-FSW Hybrid TWBA oA AMEE0]Z A= Al5052
2.5T9} SPFC DP590 1.4To2 APH AYL (L)=200mm, Z
(By-100mm W22 4431 Glek. 2 ARG 7142 BAA L Table
Lo vpehlet
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Development of Multipurpose Friction Stir Welding Machine with Parallel Kinematic Structure
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Fig. 2. SEM images of anodized aluminum wire, applied voltage of (a)
100V (b) 60V
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(1) Kim, K. H. and Kwon, S. J., 2008, Direct Patterning
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Beam, Journal of The Institute of Electronics and Information
Engineers, 45:11 8~12

(2) Lee, L J.,, Hwang, S. M., Lee, J. H. and Park, M. S., 2015,
Glass micro milling laser-induced backside wet etching, 2015
KSMTE Annual Autumn Conference, 48.



AEY FFo)

sto

3 ="l

SERe
Gyl o

oA
ugs, U

L

= ™ A

A |

il
-

MES*

4 of w
o

0“[‘—‘—'4_>1:4

Investigation of nanopore shape to counter-electrode area in anodic oxidation of cylindical aluminum roll
I G. Ryu, E. D. Han, Y. S. Kang, B. H. Kim, Y. H. Seo*
Zddstn 7] Al et
Key Words : cylindical aluminum roll, nanopore shape, counter-electrode area
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Fig. 2. SEM image of nanoporous alumina; Aeral ratio of counter-electrode
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(1) Stuart A. Boden, Darren M. Bagnall, “Optimization of moth-eye
antireflection schemes for silicon solar cells”, Wiley
InterScience, Vol.18, PP. 195-203, 2010.

(2) J Han, S Choi, J Lim, B S Lee and S Kang, “Fabrication of
transparent conductive tracks and patterns on flexible substrate
using a continuous UV roll imprint lithography”, JOURNAL
OF PHYSICS D : APPLIED PHYSICS, Vol.42, pp. 115503.
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Reflective performance evaluation using the clad material
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Table 1 Determination of the amount of light aspherics (Lux)

illumination
152.843
154.124
155.244
152.373
151.627

D W N~

Table 19] 7h-& B0 2 153.2422 Lux 9] g 7Hdth o) 7]%
o] == 160Luxof Ha] of 7% w FEohs Kot
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(1) I. H. Jeong, 2012, Study on Improvement of the Luminous
Intensity Uniformity using Aspheric Reflector Optical LED
Lighting, KOREA POLYTECHNIC UNIVERSITY . 74~79.

(2) S. H. Jeong, 2005, Design of Hybrid Aspheric Lens for Mega
Pixel Mobil Phone, KOREA POLYTECHNIC UNIVERSITY,
36~39.
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Injection molding analysis for local injection compression molding of large-area air-conditioner front panel
H. C. Lee, H Y. Ryu*, H. J. Lee, K. H. Kim, J. Y. Hwang, Y. S. Kim
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Key Words : Large-area, Air-conditioner, Front panel, Local injection compression molding
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Table 1. The conditions of injection molding analysis

Variable Unit | Condition
Melt temperature (& 230
Mold temperature (& 55
Injection pressure (Max. 1730kg/cm?) | % 60
Glass transition temperature (& 92
Injection temperature (& 33

& noae|

|

Local injection
compression molding

s s
Tomgarssern K]

Fig. 1. The molding shape and PVT of MIPS
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Fig. 2. Design of gate location
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Table 2. Analysis results according to gate location

Variable Unit L1 L2 L3

Fill time sec 4.39 4.49 4.52
Pressure at injection | MPa | 8531 | 1224 | 1353
Clamp force ton 764.7 | 1287.3 | 1332.8

Weld lines
= 136.01deg]

Weld lines

= 135.0[deql = 135.0[deg]

Ideg]

. 135.0

101.6

[deql

. 135.0

101.9

Ideal

.IS!.I'I

Fig. 3. Analysis results of weldline
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Fig. 4. (L) Shear rate and (R) volumetric shrinkage
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(1) Lee, D. B., Nam, Y. H. and Lyu, M. Y., 2014, Investigation
of molding characteristics in injection compression molding
according to molding conditions through birefringence,
Polymer(Korea), 38:2 193~198.

(2) Lee, H. S. and Isayev, A. 1., 2007, Numerical simulation of
flow-induced birefringence: Comparison of injection and
injection/compression  molding, International Journal of
Precision Engineering and Manufacturing, 8:1 66~72.

(3) Park, K., Sohn, D. H. and Seo, Y. S., 2010, Investigation of
weldline strength various heating conditions, Journal of the
Korean Society for Precision Engineering, 27:1 105~112.
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Structural design for local compression molding of display area in air-conditioner front panel
H. J. Lee, H. Y. Ryu*, H. C. Lee, K. H. Kim, J. Y. Hwang, Y. S. Kim
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(1) Kazmer, D. and Barkan, P., 1997, Multi-cavity pressure control
in the filling and packing stages of the injection molding
process, Polymer Engineering & Science, 37:11 1865~1879.

(2) Lee, D. B., Nam, Y. H. and Lyu, M. Y., 2014, Investigation
of molding characteristics in injection compression molding
according to molding conditions through birefringence,
Polymer(Korea), 38:2 193~198.

(3) Lin, A. C. and Quang, N. H., 2014, Automatic generation of
mold-piece regions and parting curves for complex CAD
models in multi-piece mold design, Computer-Aided Design, 57
15~28.
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Low Friction Characteristics Evaluation on CrN Plus Coating for Wear Resistance of

Roll Forming Tool
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(1) Battacharyya, D. and Panton, S. M, 1989, nReseach and
Computer-Aided Design in Cold Roll Forming, Academic
Publishers-Pergamon, 464.

(2) B. S. Kang, N. S. Kim, 2003, A study on Roll Wear in the Roll
Forming Process, KSME, Vol. 27, No. 11, 1881~1888.
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Insert temperature uniformity using indirect cryogenic cooling in titanium alloy turning
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Fig. 1 Measured cutting tool temperature with respect to different
cooling methods

Table 1 Mean and standard deviation of measured temperature at
steady state (25 ~ 30 sec of Fig. 1)

Dry Dry Cryogenic Indirect
(Laser IR) jet cooling
Average temp. [C] 3429 337.6 99.3 158.0
Standard deviation 4.66 1.51 11.86 0.30
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1. Introduction

Engineering stainless steels are widely used alloys because of their excellent
structural properties, machinabilities and superior chemical stabilities such as
corrosion resistance. Among the engineering stainless steels, the AISI 304
stainless steel (SS304) alloy was specially developed for better corrosion
resistance compared with general steels; it was achieved by adding chromium.
Because it has a strong resistance to chemical reactions, it is commonly used in
pipes, cylinders, pumps, vessels, automobile parts and building materials.
Although engineering stainless steels have relatively good corrosion resistance,
they are nevertheless subject to pitting corrosion under highly humid conditions
because of their high wettabilities.

Superhydrophobic surfaces characteristic of certain metallic alloys have been
intensively studied because of potential applications such as self-cleaning
surfaces, for reduced liquid drag in pipes and microchannels, as the outer
surface of vehicles, and for corrosion protection. The fabrication of
superhydrophobic surfaces has significantly advanced through the use of
techniques including layer-by-layer deposition, electrochemical treatment,
photolithography and micro/nanofabrication processes. The layer-by-layer
deposition of hydrophobic materials on metallic alloys is one way to produce
superhydrophobic  surfaces. However, the bonding force between the
hydrophobic film and metals is rather weak because polymers are used as the
deposited materials. Electrochemical treatments can form hydrophobic
functional groups on surfaces; this is a suitable approach for products having
complex surface shapes and textures that can tolerate liquid electrolytes.
However, electrochemical treatments are generally useful only for polymers
containing carbon or nitrogen chains that can lead to the formation of
functional groups.

In this study, LPEB was used to irradiate WEDM-fabricated SS304 patterns
and their surface characteristics including morphology, hydrophobicity and
chemical stability were investigated. The results indicated that using this
fabrication method can generate a superhydrophobic surface on the SS304
alloy and provide superior corrosion resistance and reduced surface roughness

2. Experimental results

Micropatterns were fabricated with various groove depths () on standard
AISI 304 stainless steel using WEDM. The width (w) and pitch (p) of the
patterns were fixed at 100 and 600 um respectively. Brass wire of diameter 250
pm was used.

Fig. 1 Schematic diagram of wire electric-discharge machining
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Fig. 2 Scanning electron microscopy (SEM) images of WEDM-fabricated
patterns (a) before and (b) after LPEB irradiation

3. Conclusion

A superhydrophobic surface was fabricated on SS304 using WEDM and
LPEB irradiation; the measured CA was 166.7°. Although the WEDM-
fabricated patterns were superhydrophobic only for a groove depth of 250-pm,
superhydrophobicity was obtained at a shallower 200-um groove depth after
LPEB irradiation. This water-repellent characteristic was attributed to the
smoother surface caused by the LPEB irradiation.
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Fig. 3. Test result of RSM based micro drilling tool condition diagnosis
model (fold3)

Table 1 RMSE and diagnosis rates in each fold

K-fold RMSE Diagnosis Rate
fold 1 0.352 66.7% (16/24)
fold 2 0.159 95.8% (23/24)
fold 3 0.122 95.8% (23/24)
fold 4 0.187 83.3% (20/24)
fold 5 0.323 54.2% (13/24)
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Table 1. FE model configuration value

TE Fis
Young's Modulus X 28400MPa !
Young's Modulus Y 28400MPa
Bollard Young's Modulus Z 13760MPa l
Material Shear Modulus X 2960
Properties Shear Modulus Y 2960 (a)Embedded/anchor-type (b) Operation of bollard at
Shear Modulus Z 2960 bollard day and Ilight
Tensile Stress 480 / 80 . . X
Boundary Mass node Y-dir Free, 1800kg Fig. 4. Completion of prototype production
Condition Contact ubzHA 4> 0.15 2§
Load Initial Velocity 277 mm/s (=lkm/h) = 7|
Condition Mesh Smm Hexa
: o] = 2014UE ARELEHETIER0] AeloR FRATAT
Table 2. Result comparison o] 7)1 ARY] A9S Wt 2305 ZIQ(NRF-2014R1A1A2056369).
Deformation Stress Force Velocities
[mm] [MPa] [N] [mm/s] =} = &
Casel : 3t 10.6 500 1,117 234 = _T'_ = OIJ
Case2 : 5t 10 1,818 2,641 196 (1) Study on basic functions of electric-type bollard”, Tae-jun Park
Case3 : 7t 98 3,853 3,434 169 et al., Korea Society of Mechanical Technology, 2011
Case4 : 9t 10.3 8,716 6,390 136
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Table 25 53 &I 4= gloH, & AFoflA= KDCHO 245 2%
AR,
A71HH7] $Ao1% Carbon &S] i HEHA] 7]
TSRS F 29 Pitch binder 5 TLEfulo]E BT Table 2 Comparison of strength measurements (gmn)
(Graphite powder)3} #aako] 2|25 Spray dry F52 Sat 24 e
5 o] o= AHEE L e ZA AT
ok Aol Fasit. ] 34 Cokes| Pitch Binder | = ' ° % &
2. Pitch binder 2! Fill-cokes 7Hgt 2% I | Coal tar Pitch | 265
2 KDC-1 3253
Pitch binder 7J4h-& 11A}u] X](Coal tar Pitch)E 12057+ Tnn 7] 3 KDC-2 2875
2 RATHS AR W F 2UTHIA vt bed Al 28y 4| KDC3 2B
sFo] A 23k} Pitch binder?] A4S HE=4 7514-9} Binder A& 5 KDC-4 100g 15¢ | 2968
o] 9l= 3 Cokese} Pitch binder, Ball-mill, $85to] U2 A4S 6 KDC-5 313.7
AY, A4 T s 250 AL H]Lo}oq KA stk 7 KDC-6 389.6
8 KDC-7 368.3
Table 1 Comparison of viscosity measurements 9 KDC-8 356.3
= 10 KDC-9 548.1
NHZE e ez
PER | ugaa | mwamna |
1 | Coal tar Pitch - - 22 o*ﬂ‘iﬂﬁ*ﬂf le Carbon ;1]7%—‘2 %’4;;1; iﬁigxﬁl %fﬁ‘ii
- - : S EF T ELE0 ARn AA o 02 Fill-cokesE
2| KDCL_ | 150°C/thr | 300°C/15min | 317 5 2 ololon] A% BaAD AL ML 2H0] 2ot X
3 KDC-2 150°C/3hr | 300°C/15min 27.9 WS Aaraledc)
4 KDC-3 150°C/5hr | 300°C/15min 24.8
5 KDC-4 250°C/1hr | 300°C/15min 28.2 §_ 7|
6 KDC-5 250°C/3hr | 300°C/15min 30.9
7 KDC-6 | 250°C/5hr | 300°C/15min 42,0 & =S Ao A A sk 22 FHMIY R&BDAF
8 KDC-7 | 300°C/lhr | 300°C/15min 37.1 ‘?j(N0001141)4 Ao Qg 7%4@0‘% Sy
9 KDC-8 300°C/3hr | 300°C/15min 73.2 _ _
o o " O FH
10 KDC-9 300°C/5hr | 300°C/15min 403.0 = = =
i (1) JH. Lee, HH. Yum, M.S. Hong, 2012, A Study on the
Fill-cokes= A&tA| T2 & $5d93-S 59 §H7E E459 4 Antiabrasion of the Aircraft Carbon Disk Brake, Journal of
AFHE AA % 75%9 Fill-cokesE B th KSMTE. Vol.21, No.6, pp. 968~975.
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2. S 2xel 58 A =M

2 Ao AE 713 B, AT 2259 oA s
Slstel the: HERE FHo BEFAES M 3001 §u3)
£ 13248 A4t tER Feo] 3RS et WA,
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Asoieh. AHo 24 AL ekl Awsh theat ek WA
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2 7bgath oiuto R 43E 0e o S4stel M oxg
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Fig. 1 Measurement of error profile
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FEADS SROM, BoAE BAES 27 a1, 79 Y
48 Astol 37 BUoNY WAL HA oA + Y= 3}
gt 2AE oo Zaage F1g 20f, &2} A3} Table 134

2}

ul

Table 1 Measurement result of errors

Error(Before Error(After
Error source . .

Compensation) | Compensation)
Geometric Average error(jim) 6.5 43
error Angular error(arcsec) 43.85 54
Average error(jim) 11.5 3.6
Thermal error Angular error(arcsec) 72.9 83
Machining Average error(jim) 11.2 7.7
error Angular error(arcsec) 98.6 59

Fig. 2 Profile of thermal error

SA7AIS| @Xt Hah H Zi} 24

UAoR P 32 7 33 B 4 eAsdds
WA A AR X, ¥,Z 59 A AL B0 0,03
X, Y, 23l ot 9497 42 5,5,0.0 thebd 4 ek ol

4 9 fAeAf Aol did extuetilE A2 vt A

1 =0, 0, 6| |z rz—0y+0,+94,

6, 1 9l 6| |yl _ | Oxty—0.+4, 1)
—0,0, 1 4, | —0x+0,y+z+94,

0 0 o 1| 1

B AFIIAE 4 ()3} 22 BAYRS olgolel 23 03 8
ASS WA WA 23 Table 13} ek 0|9} 22 w4 A
B, WA ol vlsh @A 2 B 4 Ugleh olHF Zas A9
A YRIA, BT 44 8 BARA e 03} Data baseS 7

st glekd FA71A9 Jlskes o, auy o U kg 0
g BT 4 o] Y 43 Fao| Asdtelet Atk
=7

2 A7l AIEAATE A S A4 B 3
Aol QAu] A0 4 918(10050929).
HD23

(1) Y.L.Schmitz, J.C.Ziegert, J.S.Canning, R.Zapata, 2009, Case
study: A comparision of error sources in high-speed milling,
Precision Engineering, Vol.32, pp. 126~133.
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Design Optimization of Multi-functional Horizontal Machining center with tilting-type milling head
H.C. Shin*, SK. Cho, W.S. Park, S.G. Kim, ] H. Kim, SH. Kim, JJW. Youn
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LME 3. 55 Sl/I5719| i ==}

2R 5% BA7FRI1Y AA A ARA A MY A 5% Bivkey] FARE F28 ool A neb £237
B3t AlgHAQl fetass|ye] Hgoz °1°H 7Hg ko] QY 1| < gt} Ha FxE P EEA 20mm, E7F i
AL 5% 2wk 7a20) Aol melE ofe BAS 145l 80mm, 22 Hojoh TR HALAS 20mm, TaE ofui M
A% SAICE AU 2. 55 SiA1 PAas A omme Aol S4045 % AUAS AU, £ o
& FEI Aol o] BELA] 7t 2 e vAe T -_MW ik s 2o 299 S sstinh A7HA
4828l H(ram), ME(saddle), ZH(column)S o2 F3tas F BE 58 e *274]"3@01]*1 #AZa}o] A A(compliance) 7} 2|
A4S Baslo] A5 Aol 4B AR 27 AAL 43 HEE Agelaln, 4 B 59 2 WS 2as]
o) A7AS Hrlekal, AR A8 Topology optimization)S 53] T2 ol AezAe @#O}EE shalct.
o FEEO AL ROl AFE AL 5 UL BRAA A2 A5 2 09 49 NEE 22 F30] 2YEel 350] 744
o) HHUAZ Sl L AERY RO WRo| YFET S, A R ¥R U FHy

2. SVI5719] T oM
5% U719 A2 2 A4S SR 99 Bz of
F ig. 13+ Zom, a4 =8 )i} L2EREE H(ram), HS(saddle)
Fe(column) LZ2E0|t} Z"((spindle)oﬂfﬂ‘- oloo] THEHL
Resion, ol HAko] 43t 487 FAOl, 7RIS
BHE B AR 712R 4TS Ak wF, 2EAEY
SAAEORE LM7IO|E(guide)dt SE(block) ¥ B AR
ballscron) F259] Sl R51E] 7259 H4AE 49
270 44 ke AReson], dHd) $4H AxEg
o] AltairAF9] Hyperworks 13.00]t},

m\u

O_L,
O

[e)

T o

_,LOJ:X‘E%

5% BILB71e) A4 WL 9 919 2S Bt Ay
S Ashoich. Qe FTETANA AgIHE 2 & Yl a2
AP5H 1,000N0] SAVE MEFE o] 242 ANt 3744
3443} Table 13} .
Table 1 Calculated static stiffness for the initial designed structure
X-Stiffness Y-Stiffness Z-Stiffness
(N/um) (N/um) (N/um)
Ram 55.16 36.76 10.61
Saddle 68.1 33.8 5.23
Column 23.93 26.22 4415
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ol4 2377} AgtE o 0}%01 7Vl A= AR U‘Eﬂ JsEx
Hojch AYLe 27 Y3} 229 10| 7RFAE AHE 2lE 2 2

% ol Ut 9ERE dol o] Aot low et

% 27k19l SRAs A AN AT s A
1 4% A 7|2 HgoR AUAS XS AL A
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2 EAsg

Fig. 2 Modification of the ram structure

Table 2 Calculated static stiffness after analysing topology optimization

X-Stiffness Y-Stiffness Z-Stiffness

(N/um) (N/pm) (N/um)

Ram 63.74 44.27 13.41
Saddle 87.95 52.00 10.07
Column 26.51 25.00 4.90

57|
L ABAR AN AR S A4 Aeh 1
Xﬂ—l ‘ﬂ-_rL | AYo R 435 %15(10050929).
ZI1Ed

(1) Haung, D. T., Lee, J. J., 2001, On obtaining machine tool stiffness
by CAE techniques, International Journal of Machine Tools &
Manufacture, 41 . 1149~1163.
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Development of floor type boring and milling machine(150 Ton) with automatic head changing system
H. C. Shin*, S. H. Song, S. W. Hong, H. C. Lee
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Key Words : Automatic Head Change(AHC), Universal head, Boring spindle(quill), Rotary table with V-axis, Orthogonal head
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PR Radial load(N)
2.1 g=t715719] 714 (a) Displacement of RAM (b) 1% mode natural frequency of
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o 513} 22 Q) 2o 143 3 A) L
oE WY 4 AL EE{F’]EHO]E = T/3stke] lEAge] ks st Fig. 4 Result of static and dynamic characteristic
71A19] /42 Fig. 1o] YehH LA, Xﬂ%% Table 132 2.
Tz A3 A4 AUFE Y& A 2E2 304 SomE Bl
Table 1 Specification o] A =& HF AL FEaFct 13} TLAEL Ao
T e 300HzZ 7% w0l 3000 pmith kol FHOR HE AL
e SeIstoieh 14 RES] YL Fig s o4 BT 5 9)
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T 32 YL =3 2
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Stiffness improvement of the column of the horizontal machining

Z.B. Zhang*, JW. Jang, HC. Lee, W.S. Park, HC. Shin, S.H. Song
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1.ME
+3HE HAJAIE (machining center)o] 4 2] ZH&H(column)-S H| =
(bed) oA FHOR ofFEE AL 5159 7| AT 2otk ufetA] Z

2 HAho A9 Hoo] S BAstHA T S FUE, A
E“ & AAsh= o] "ashd, o] & $Jt A ju] Aol 5&
?L**QOM SHEH 1. A ] 24 A4S FEek= A %
Zlo}“%*i 3ol FashA] s RS AASE AR TJJ

S 88402 FAsH= Ao] AAFofof st £ =Fof A
A&Iﬂ(topology optimization) I+74-& =3sto] A5t Fu] 4
atoll 2 T2 7 FARAHE sk

_‘Z
O O
=2 T
1% B

rlr 12 ox A mln

o4

r_\\io

i

|

HSF OXF

2. S S22 A= 24

- 7-y

FAdHoR 7 710l He 2 A
23N 40] fiﬂﬂoiolc it} Fig. 1 3} gho] sjj4] AszE o] 9
43'132} Fa A8t H3 A2 AAE AlEsiith 871419
AR 249 X—'lﬁﬂ HAst 245 Fofstal Ry Ui A0S £As)
0:] %_}Eé 11]_@_ :fLZ %oa Eﬁ?l":}

=3
4

SA71A 1A

_°ﬂ e

ox o>*1
s O3

SUBCARE 1, St Shay |

(a) x-axis

Fig. 1. Topology optimization process of the column
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Fig. 3. The optimization of the column stiffness to its weight
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Topology optimization procedure of the saddle of the horizontal machining center
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Fig. 1. Topology optimization process of the saddle
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Fig. 2. The effective saddle rib structure
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The optimizing procedure to improve the machine structure loop stiffness of the large machine tool
HC. Lee*, JW. Jang, ZB. Zhang, W.S. Park, HC. Shin, S.H. Song
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Fig. 1. An example of topology optimization process of the column to
show the exiting rib structure again
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Fig. 2. The machine loop stiffness optimization by improving the weaker
unit structures
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Modeling of bearing used for rotary table of a large machine tool
S. W. Hong*, V. C. Tong, W.S. Park
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Key Words : Rotary table, Thrust cylindrical roller bearing, Dynamic modeling, Stiffness

1. Introduction

This study presents the dynamic modeling and analysis of thrust cylindrical roller
bearings (CRBs) for a large rotary table. The accuracy is confirmed by means of a
commercial code program. The effect of axial load on stiffness and displacement of
the bearing is then investigated.

2. Modeling of Thrust cylindrical roller bearing

Fig. 1(a) shows a thrust CRB with loading and displacements. The dynamic
models of CRBs are derived based on the general 5 degree-of-freedom (DOF)
bearing model outlined by de Mul et al. [1]. Because the thrust CRB can freely
displace in two radial directions, only three DOFs are needed. The external load and
displacement vectors of the bearing are {F} = {F;, M, M} and {8} = {6, % 7,
respectively.

In order to derive the equilibrium relations for the thrust CRB, equilibrium of each
roller should be attained frist. Fig. 1(b) shows the contact loads between a roller at an
angle ¢ and the shaft-locating washer (SLW) and the housing-locating washer
(HLW). The roller equilibrium equation is written as

E_[o-0.]_[o
RNt "

The roller contact forces and moments can be calculated using the slicing
technique, which takes into account modified roller profile. Thereafter, summation of
SLW contact loads at all z rollers {0} and external load give the global equilibrium
equations of SLW as

o e
e

By solving these equations, the displacements of SLW are found. Due to both
roller and global equilibrium equations are non-linear, this study adopts the iterative
Newton-Raphson method as a solution method.

Shaft locating Housing locating

washer (SLW) ;\;vasher (HLW) /—\/
]
i [ | S B
g z o [~
£, x
0|
5 ma i
i
dz—i—é Roll
‘}M)’ 7)’ Q) orer Curve profile
y
(a) Thrust CRB with loading and  (b) Contact load between roller and
displacements races

Fig. 1 Schematic of the large size rotary table system

126

100 60

%
50
80 n
7 40
60
50 30
B Commercial code

40
30
20
10
0 0

200 800 1400 2000 2600 3200 3800 200 800 1400 2000 2600 3200 3800

® Commercial code

Axial stiffness (103 kN/mm)

= Calculation = Calculation

Moment stiffness (106 kNm/rad)

Axial load (kN) Axial load (kN)
(a) Axial stiffness (b) Moment stiffness

70

— 60

€

% 50

g

£ 40

g

<30

g or = C ial cod

3 ommercial code

2 ——Calculation
0

200 800 1400 2000 2600 3200 3800
Axial load (kN)
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Fig. 2 Characteristics of a thrust CRB for a large rotary table as a
function of axial load F,

3. Numerical results

The proposed analysis method is applied for sample thrust CRB 810/2120-MB
with outside diameter of 2300 mm, thickness of SLW and HLW of 43 mm, and
roller diameter of 54 mm. This bearing is loaded by a concentric axial load varying
from 200 to 4000 kN and the rotational speed of SLW is kept constant at 2 rpm. Fig.
2 shows the displacement and stiffness characteristics of the thrust CRB. The
simulation results show a good agreement with those from a reference program.
Fig. 2 demonstrates that axial and moment stiffness coefficients gradually increase
with the applied axial load, similar to the axial displacement behavior. In addition, the
axial displacement and axial load show an approximate linear relationship.
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Fig. 1 Large-sized ram with a universal head

127

,0

-

3. 41t H 1%

=

= QFolde A 4 sAsIth fritea s ZRas
8oto] UM sjEo AAE B ek Ao 55 AL Z =0,
1200mme]| 4] aj41& 435t TS table 19 Lrehfiict Fig. 2(a)= ¥
=&l uh2 A sy AvE UEAL Fig 2b)y= ol o 44
A3 A AL gtk

uiﬁ ,:; .
i, e

(a) Static stiffness analysis (b) Static deflection analysis
Fig. 2 Static Characteristics analysis results
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Table 1 Static characteristics of RAM depending on location

FyHAd | A7 (kN/mm) 732 2 3 (um)

=52 | omm | 1200mm | Omm | 1200mm
X% | 382 129 0.513 11

BIYZ| 507 176 5.7 56.2
7% | 989 823 1.726 7.75
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(a) Experimental Load condition (b) Flow Overshoot
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Table 1 Pistonpump model parameter

Displacement (cc/rev) 45
Max. speed (rpm) 2,900
Flow (I/min) 131
Swash-plate angle (deg) 20.5
Number of piston (ea) 9
Piston Diameter (mm) 17.1

thEos myol 0%‘5*3% w4 8p7] S8l dlZeolg e WaE

o
AAstelon, dgshe 2do Waee 2447 WSS 4t Table. 2
off Webile. 2E LT—J 2713 100%= d4sto] 7t Hapd +
15%% & 138] AlgdolAd sh¢lth

Table 2 LS Regulator parameter

(1) Load sensing V/V spool diameter (mm) 6.79
(2) Cut-off V/V spool diameter (mm) 6.79
(3) Load sensing V/V mass (g) 16.08
(4) Cut-off V/V mass (g) 13.2
. . . 52,110
(5) Load sensing V/V spring coefficient (N/m) 5831
. . 153,010
(6) Cut-off V/V spring coefficient (N/m) 92,400
299 el Holae A ALEHE) Agss e
AeAddrEiE dPor FajA s A7 #HHIL Fig.

L(a)2t go] 4z00A o] rf 205bar77}1] %7@‘3}-

AgEol e o] 42 RolN WATE gAY LelsEEs
SapulEo] QuHEL Fig 1(b)], AbZIE o] SEHIRES Fig 1(0)
of 2t} % 138]2] A|Beo]4 ATE Table 30] He2si%c}. Table

39 A3kE AsiEel 24 4Bl AX Wue AFNYO| 1%
A2 W) QUGET} 6% FaEn SEAZ 44 oS ME A2 o
o & % ek
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(c) Swash plate time response
Fig. 1 Simulation result

Table 3 Simulation result

. . Flow Swash plate
Simulation NO. .
Overshoot (%) | Time response (s)
1 [all-100%] 0 0.0468
2 [(1)-15%] -6.2 0.0000
3 [(1)+15%] 2.7 0.0493
4 [(2)-15%] -0.5 0.0493
5 [(2)+15%] -1.5 0.0195
6 [(3)-15%)] -0.2 0.0424
7 [(3)+15%] -0.1 0.0424
8 [(4)-15%)] -0.1 0.0424
9 [(4)+15%] 0 0.0424
10 [(5)-15%] -0.5 0.0424
[(5)+15%] +0.2 0.024
2 [(6)-15%] -1.6 0.0171
3 [(6)+15%] -0.1 0.0448
=7l

o =BL 2016YE FRAA7|EB IR A2
LA “FRRIA I AL WA AR
110kWE AHEFPEHE N AL 483 239 1.

Hnes
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(2) JM. Lee, 2011, Simulation on Characteristics of Contant Power
Regulator System in Variable Displacement Axial Piston Pump,
Journal of the Korean Society for Power System Enfineering,
15(2), 2011.4, 5-12(8 pages)
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Table 1 laser parameter and sample properties

Power density (MW/cm?) 102
Repetition rate (kHz) 500
Pulse width (ns) 4
Wavelength (nm) 1,070
Scan speed (mm/s) 500
Progress time (min) 15
Target thickness (mm) 0.1
o [
s |
OO I

Lens

Beam
\Spiimr

| Scanner

Fiber Laser Beam

——  Beam Signal

Fig. 1 Schematics of the laser setup and the target in water
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Fig. 2 SEM image of silver nano-particles
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A study on femtosecond laser-induced reactivity of silicon nanoparticles
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Fig. 2 SEM image (a) 40 mW, 3.5 mm/s, 1000 RPM 25 s, (b) 156 mW,
3.5 mm/s, 1000 RPM 25s, (¢) 40 mW, 50 mm/s, 1000 RPM 30 s,
(d) 150 mW, 50 mm/s, 1000 RPM 30 s
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(1) Dnyaneshwar S. Patil, 2012, Semiconductor Laser Diode
Technology and Applications, INTECH, 241~262.

(2) S.-B. Chen, J. Wu, Intelligentized Methodology for Arc
Welding Dynamical Process, Lecture Notes in Electrical
Engineering 29, Ch.2.
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Machined surface texture monitoring using acoustic emission signals in micro milling process
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Fig. 2. Mixed 2-point method
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Table 1 Comparison between Natural Frequency Results

Natural Frequency | Impulse Test [Hz] | FEM Model [Hz] Error [%]

Ist 237 270 13.95

2nd 315 341 8.36

SN

(1) Y.Y. Guo, JK. Park, JH. Hong, DS. Song, "Modeling of Dynamic
Characteristics on Passive Boring Structure by Timoshenko Beam Theory"
KSMTE The Korean Society of Manufacturing Technology Engineers, p. 263-
263,2015,10.
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Dynamic design optimization of a mounting system of an electric distribution panel

for minimum seismic response gain
Y. H. Choi*, M. G. Kang, M. G.Hong, H.Y.Ahn

Fostm AT, FAdsm g’ F)aras e’
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Fig. 1 FEM modeling
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Fig. 2 Modal analysis results
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Fig. 3 Floor RRS for response spectrum analysis

Table 1 Response spectrum analysis results

Von Mises stress (MPa) Acceleration Gain(G)

15.63 1.51
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AR 7] oheE Aol WAk o §32 1563 MPag 3§
225 MPa2] 69%=2 1% dstxoa orAsltt 13 1-gAES
o[, 7HEE S HilS(Acceleration Gain, G) 1.5 ©|3}12] A &
E R bil=s

U vk

E A2 5(Combinationl4 8.44)9] 7F4(k, ky, k) ak AW
2 sl § z

o
A Qg ol 8t HAEAE

To minimize :

B (X) G(X) O max (X)
f(x)=w ! Wy 0
1 G Tmax
Subjectto: (2)
BX)< B, (B, =1/(10 Hz)
G(X) <G, (G, =15
o(X)<o, (o, =15MPa)

Table 2 Comparison of the before & after objectives

Design variables Objectives
K k r 1*Nature | Von Mises | Acceleration
° | frequency | stress Gain
(N/m) | (N‘m) | (N/m) (i) (MPa) ©)
Before | 750 | 3,000 [12,000] 7.59 1563 1.51
After | 2300 | 14,000 |23,000{ 11.89 1881 1.36

4.8 2

HAHA B 1A DEAFE 1189 He2 10 He o4} g v, 7}
S% 9o g ER 13602 15 ofs gt WStk Ao 59
9] AL 3.18 MPa £7I519] 01} o] AL 3]-8-3-3 225 MPaQ] 836 %]
o WA theE Al Ao djste] Tx ofshH o ok
sfehn ggEh

F27190%014) sk Ateld ezl ek
A Alo] Al2g AEEATE,
THAAZ 1 C024750070] Aoz Qg AEdS eyt

(1) H. T. Kim, “Seismic and Structure Analysis of a Temporary
Rack Construction in a Nuclear Power Plant”, Transactions of
KSME P. 1265-1271, 2011
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3-DOF Active Vibration Isolator with Voice Coil Motors using Halbach Magnet Array.
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(1) J.H. Moon, H.S. Kim, and H.J. Park, 2006, A Study on the
Signal Processing and Robust Control for a 3-DOF Active
Vibration Isolator , Collection of dissertations of KSNVE.

(2) Kim. M. H. 2012, Design and Control of a Six Degree of
Freedom Active Vibration Isolator using Voice Coil Motor
with Halbach magnet array, Thesis for Master’s Degree,
KAIST, pp5-~8.
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Stiffness Evaluation of a High Precision Screw Grinding Machine Using Excitation Test Method
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Fig. 1 The screw grinding machine
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(a) Schematic of test setup

Fig. 3 Measurement setup
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Table 1 Comparison of measured & computed compliances at T.C.P.

Compliance, (X/F),_, (um/N) by Test by FEM
X-Dir. 0.0008 0.0014
Static Y-Dir. 0.0011 0.0023
Z-Dir. 0.0059 0.0082
X-Dir. 0.0944 0.1386
Dynamic Y-Dir. 0.0519 0.1253
Z-Dir. 0.1566 0.1516

(a) In the X-dir. (b) In the Y-dir. (c) In the Z-dir.

Fig. 4 Comparison of measured and computed compliances
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(1) Y. H. Choi, S. M. KIM, et al., “Dynamic Stiffness Evaluation
of a 5-Axes Multi-tasking Machine Tool by using F.EM. and
Random Excitation Test,” KSME Conference , 2007, Korea
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Development of Fault Tolerant Control system based on Electro-Hydraulic Actuator System
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(a) LVDT Sensor White-Noise (b) Pressure Sensor White-Noise
Recovery Result Recovery Result

Fig. 3 Sensor Error Recovery Result

(a) LVDT Sensor Short circuit
Recovery Result

(b) LVDT Sensor Fixation
Recovery Result

(c) Pressure Sensor Short circuit
Recovery Result

(d) Pressure Sensor Fixation
Recovery Result
Fig. 4 Sensor Failure Recovery Result

Fig. 3 ()9} (b)= YAAA 9L e MA 9] White-Noise?] 137}
378 5gS Uitk 0|28 AASHAS B 47]% Time-delay
£ A2go] 93 o)A g ol

Fig. 4 @9} (b= $1AA4 2] PAl, 122
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%
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(1) S. S. Jo, J. K. Choi, and H. M. Kim, “A Comparison between
Kalman Filter and Threshold Predictor for Correcting Sensor
Noise of Smart Hybrid Powerpack” pp. 166-173 , IRCITCS,
Sep. 28-30, , Kuala Lumpur, Malaysia, 2013

(2) Man Ho Kim, Suk Lee, Kyung Chang Lee “Kalman Predictive
Redundancy System for Fault Tolerance of Safety-Critical
Systems Industrial Informatics”, IEEE Transactions on (Volume
6, Issue 1), 2010
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A study on Characteristics of support for the fixed-roof stadium
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Fig. 3 Safety Factor of Fixed roof

Fig. 1 Stadium(half) and Fixed roof

Table 1 Material property _ _
A0 F 6
PTFE (|22 &) | SPS 490 (743
Desity (kg/m’) 2150 7860 (1) CSSE, “Jeonju World Cup Stadium Structure Design”, Taerim, 2000,
Modulus of Elasticity (GPa) 0.5 203 82~167p.
— - (2) Kim. S. H, "22 story of World Cup stadiums”, HYPERLINK "http://www.
; P().ISOH s Ratio 045 03 hyundaiarchitects.com/" \t"_blank" Hyundaiarchitects, 2002, 58~82p.
Tensile Yield Strength (MPa) 217 315 (3)Kim. S. S, Yoon. S. K, “Steel Structure Design”, Munundang, 2005, 25~
Tensile Ultimate Strength (MPa) 34.5 490 35p, 302~319p.
(4) Architectural Institute of Korea, “Building Materials”, Kimoondang, 2003,
271~284p.
Table 2 Local snow load (5) Kim. N. W, “Construction Structural Mechanics”, Kimoondang, 2004, 91~
Snow 111p.
Local )
load(kg/m")
A% 78 24 A AT O 789 ZR 2T | g
B3 SAL T PN 3T BT o 4% 1F £1 ol
o = 65
S| 80
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Shape optimization using imperialist competitive algorithm
KH. Park, S.Y. Han*
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2. SezKelS flot M=Fe| BY YRS

Aste] AuA2) 7 2 Lok g

e APl e ol A
SN ECR- SRR ERIRIRE:

_| {
é“.:

2.1 ARIX| B HA
Ao AR gare)Zol| A AAWS(design variable) 7} B E=
tHH‘- ol ogﬁ(contmuous space)of| GECt. whEhA B o

A adel gatase FAE A9 dearlds A
%7 tzol 240 FAe 35k Q) B J9E olitg o R ¥
SA7IE AnA) B ool EQlRi),

‘Q(/‘SS = ‘Qtata,l domain ‘Qnandesi,gn (1)
7| CSS+= ARA| A foju], M| FA Gl A HdA o
92 AN o4t e AA JYS mdth. AulA] g e
due]Fo] AGsE FAlsh= B dAlo] 28Hn, Aw5o] B4
due]Fe] FAYA S oAby o Mt

2.2 BAeAal| MY

Ao P Gt 1229 A APt G
o] Hth. o2 913 71 HAGe] o) §e]=(Buclidean) 7]%
o olu] AN AR A7 4ol Bt H2index) NS THE
3, AL A48 2T
_[+1 (BALAY AS)

me =1 e o 5 ) @
o714 BEL: A} 540 A 04 A4ol, gajo] s A
A 47 Sole] dhstol BEL7+10] .40 Agste] Y48e 24

st 2229 HAS P,

142

Sl(torque arm)Olﬂﬂ Fig. 1(b)= ICAE 9]
A7 B
A AAG AL 104x227)0] Satars L=¢lc}

AAgdgdoz AAEow, 128 A HIE
52 S

&3 FF g Ao,
€9 A1 210GPa, Lo 1] 0.30] 2853131, A
H127] ool e u)
Ny =3t

2 Tn

(a) Initial design domain

(b) Optimized shape
Fig. 1. A torque arm problem

4. ALt Zap 3 oa
10319 GAAZeHE Spstol, WLl T2 WEISe B
§4:9] B9 Table 19] LEhRSiTh. ABCAS ol §3 34248}
73 uastol WEIISE oF 127%7} AME YO, BHFee)

B2 oF 1.17%7F WA= 3.

Table 1 Numerical of the results

Method Iteration Objective function (J)
ICA 26.2 0.0424
ABCA 30.0 0.0429

2 Ao M= SEE2 223K stochastic optimjzation) oayaE

o) el ICAE ALow FHHAS] wgsrgon, s1E
ABCAZ o180 9430451 /1 1 $2 §52 et Ao
EREL

S

(1) Atashpaz-Gargari, E., Lucas, C., 2007, Imperialist competitive
algorithm: inspired by
imperialistic competition, Proceedings of the IEEE congress on
evolutionary computation (CEC2007), pp. 4661-4667.

(2) Kim, Y. H,, Han, S. Y., 2015, 4 shape optimization procedure
based on the artificial bee colony algorithm, International
Journal of Precision Engineering and Manufacturing, Vol.16,
No.8, pp. 1825-1831.

an algorithm for optimization
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Double dwell cam design using skewed modified trapezoidal curve
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Key Words : Double dwell cam, Skewed modified trapezoidal acceleration curve
1.M2 B eRo)d N AESEE 29 £54 253 A% 4 9
A AAS et AR YL 747} Table 13} Table 29} 2t 7%
5 5 o o R} A3 24A5 n o] Wsks 1efste] AAE 3 F4< Fig
A7) A A, B8 1 ASE e AR MR 20 S0 g Sagi o s armol B g0l =
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""59} =9 SRS 47 24T Bavt )E A AR &
£ S5A71E ©l Aloko] Sl ol E%E"ﬂ*ﬂ: Ao} 7Hsten]
F 2 AF(jerk) EAL AT 4= 9l 0]FA F(double dwell)§ H|
o)A MT(skewed modified trapezoidal, |3} SMT) 7}&% FAHDE
a7ffstarat gk

2. SMT 7I8= =M

A(rise) 9] SMT 7} % 24
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Ao,
24 o714
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Fig. 1 SMT acceleration curve during the rise segment

3. OISERE A g A
Table 1 Follower motion
Cam angle Rise or Fall Type
Segment interval (degree) of motion
1 0° - 120° 0 Dwell
2 120° - 180° +25 SMT
3 180° - 300° 0 Dwell
4 300° - 360° -25 SMT
Table 2 Geometric data for ORF
Base circle radius, R, 63 mm
Roller follower radius, R, 20 mm
Length of follower, Z; 80 mm
Pivot coordinate, (Z,, Z) (-55 , 120)
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Fig. 2 Effect of R

R=3

Fig. 3 Effect of R and n

448

B ERolA vty MT 349 AAALY B3} nof o 7
P4 WSS TRson, Al Rol 7l vk 1 W4
Z8ol 7R ¢ 4 A

H Qe ABARYE 2 A=A 7| E g e Y A7)
AN (TS - 10044550)2] 2| Y-S who} o]ZojF 0w, oo

WA A EA e EFYH
S

(1) Forest W. Flocker, 2012, A Versatile Cam Profile for
Controlling Interface Force in Multiple-Dwell Cam-Follower
Systems, Journal of Mechanical Design, Vol. 134, p. 094501.
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Support bearing life prediction for i-PGS

S. M. Kwon*, H. C. Shin
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Key Words : Support bearing, i-PGS, Contact force, Bearing life
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Fuel pump with anti-wear characteristic for diesel engine
S. M. Kwon*
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Key Words : Fuel pump, Gerotor, Wear rate proportional factor

1.ME

sk A& Z(fuel pump)= ARYAZRE AR Wolo
LT B AREAIAR AdFdhe 9TE Hdehe 58 2F
Sz2A, 4 AR At A= A 2 (gerotor) B9 4F &
BEHZ7L 22 AHEHI Qi) AR @4 A-83tE o 2 AHEE
AR HEE= 2E XY EAOR Qg npEd o] Brtulste] £4
o] AstEe ZAAE &L Qlek oo £ =goA= ZEARY
A4 9 Yupd FAAAE A AE vpd S| E A 4 (wear rate
proportional factor: WRPF)(]) 715 Esto] Ynpd ENL 2H= 2}
A daYEs A detaa) g

2. EANIE

2 =wollA] E AdRHZ= A4 5,000 rpm(500 kPa)oll 4| 210
Iph o]4fo|il 2| 2¥ OJF&E 972 28 mmo|t}. HARFL s}o]
X ERFOIE PO YREEH SI4(N=8, 9, 10)] wet 35 A
Ak nEs o, AR WEEE Sl oY wjo] 4 9 AA
A Qe Fig. 17 2k,

Fig. 1. Rotor profile design
3. DiEEH A
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ato] & 5%9] A &g o tj3k WRPFE Fig. 29} o] v wslgic}. o]
0 4S9 98 E3= 100N - mm) |k

400

T,.i= 100;(N*mm)

300

o

200

s

WRPF, p,V, /o, (N /(mm=rad))

100 3 f
i

L *

45 90 135 180
Inner-rotor rotation angle, 0, (deg)

Fig. 2. Comparison of WRPF’s
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nER 3% A7) g o2&, vIE4E, WRPFE
Table 1] U9l o] % (203t (3¢9 A% @ A2 H
592 915 PPS 24 W EE Zao| (4 27 Fig. 3
3} Fig. 40] EAISST

Table 1 Performance results

Vi (Vi/ws) e WRPF
(12}, N=8) 0.793 2.067 258.3
(29}, N=9) 0.787 1.936 2243
(32h N=10) 0.792 1.841 207.6

Fig. 3. Prototype (N=9 / N=10)

Fig. 4. PPS Cam-ring & plate

12V(de) U A NHRAOE Y5t AT ANT 2 T7Y
& BT Esiglon, g% 71E AEHe vhE HugrE st
of Wby sy =g Brke Aol

% 7l
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Hned

(1) Kwon, S. M., Kim, M. S., Shin, J. H., 2008, Analytical Wear
Model of a Gerotor Pump without Hydrodynamic Effect, ISME
JAMDSM, 2:2 230-237.
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Design and analysis of dual-arm assistive robot for part assembly process
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Fig. 1. Design of system
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Fig. 2. FE model and result of joint, frame stiffness analysis
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Fig. 3. Analisys result of stress and displacement
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(1) Song, C. Y, 2010, "Comparative Study of Approximate Opti-
mization Techniques in CAE-Based Structural Design," Trans.
of the KSME, Vol.34, No. 11, pp. 1603-1611.

(2) S. Ziaeirad, “Finite element, modal testing and modal analysis
of a radial flow impeller,” Iranian J. SCI. & Techno 1., Vol. 29,
No. B2, pp. 157-169, 2005
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Adaptive environment LED light for a thermoelectric module
Y. T. Cho*, C. H. Lee
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Key Words : Adaptive Environment LED, Thermoelectric Module, Heat Radiation, Heat Sink

.ME

LED(Light-Emitting Diode) 7]&2] WHo| 443 £ Wehy
OR2A 7|E JRAANLAE 2 AHGEY LED: 11 §-8-5opt 2
A S EEA B N2 FHORA Al AL FE 4 9)
L #elozq #8& Wi ok LED 2%& /& 2%
60-80%2) ou17] Hofo] 7155 vy ok ofjel 4% 5
4848 27, A8 502 4343 BETHAo Ytk LED 29
o] TEE, A9 THoleh= A rhizo] AR HAIE B
&} AYARE Axs7] sl =9 7ol A dstaL, theFst ¥
B2 H3tE 2 Qv B3 AF3HE Qe A= ek AP E =
ol M BElA st d& Fdshs 7ol A LA
opsl=t| 7|& WETHE ol8ote FErleR e A AdstL 9
om £73te] ZAEo] HL §lof theket A E 716482 Al
St Stk FARIEAE ol st FAYEE o]FY g Wolch
LED RE2 27| A5 A9 ZEY A9 & uet 1 450 &
oA A FeHA Ect wheb LEDEE0] 239 A5& U3
S 329] 37 2=of wel MCPCB o5& 7FE kAU Wztsto] &
A FF2EE FAT 4 Y=g uadA oo 93 GHLAE

olgste] Bl uket Y TEEAL FHsIA Wk

2. EHEIZAIE olEet ZHl W&

[

[e3

A=A o] 83 AT D]t 712 YL Fig 19} 2t
7129 7tR2GI} go] 1EY 2YELS =

A Ax BEAY AR ol & B2 ofgFo] 45t Hith. GHNE
AE ol &gt AANE AAHEE AEsicd adue Ay}t Hgst
7} ol Ao|ck. COBERS] 14¢ gl
2 o] &3 AL AXeke AFATLES A}
A0 deiAE oju] 2t ol ZAMAEE s LED &
BT QA2 FUssL, ddan 152 g9 ol

53l LED#|7] 2] 8] HE-E Foto] A &S FAAIZ ol¢t
o] UAAE A FE7)sol BeRezA W] 233} 4

(i
I

rlr oft

sh7} golgt Aok, AutEA = HE= A
4R GF AL FARD M E AL FEE BHL 7
o glon], F4E v wedgel dolut E4< 2 gl
TEM
He Heat sink 4
TEM an
/LED module
MCPCB Unit
7 N
LED
maodule / xj | \ \‘

Fig. 1 Principle of a heat radiation for a thermoelectric
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Design of resonator for microwave-induced atmospheric pressure plasma by using COMSOL
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3. 4

Table 1 Material of device

o

et

Coaxial line Length
Frequency — - .
Dielectric |  Inner Outer | of device
Device | 900 MHz Air Brass Brass 83.5 mm
L=2
< 4 N
N P

Fig . 3 Electric field distribution at resonance

Table 19] datagf& COMSOLO] 2-8-A|7] A3} Fig. 33} Zro] 44|
£ B A7)1o] MaEEA FRske AL skt o] A7)1%
2 N4 UhE sinTEf . PR Hulbgch

Fig. 4 Simulation results of S;; for device (1;=3.5 mm, freq. step size =
2MHz)
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[17J Choi, F Iza, HJ Do, J K Lee, M H Cho, 2009, Microwave-
excited atmospheric-pressure microplasmas based on a coaxial
transmission line resonator.
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Numerical analysis of thermal deformation for the optimization of manufacturing process of automotive muffler
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Fig. 4 Deformation of thermal in the y direction after completion of
welding

Fig. 1 FEM model for SYSWELD analysis
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Table 1 Simulation condition for MIG welding o] Plate®} Cover Atolo F 3 mme| Gapo] '‘FAsto] MEe =
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Parameter Plate ! 3 2o s <

Weldna T G weld sto] viEe) 29 A 839 A% 4 WYL sHste] UA WY
cCine “ype e 3wl P BAstTh §4 @ WEL Cover HHIYAE 7|20
Welding Velocity 9-5 mm/s = WS FrIstgom, Fig 49k 2ol deiodtt siadu A
Heat Source Energy 272 J/mm A WY =A3E Ao A Gapo] HHAYSE AL FHeld 4= glom,
Material SUS 436 HPFL - 06 ~ + 147 mmO 2 UEETE ofnfj, + Ro=y W

- - & Yepdeh o] Az Plawee] W $IX|oh WPFL )4 Ao
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4. 210 & ¢

(1) ESI Group, “ SYSWELD User Guide” , 2008.

(2) Suraj Joshi, Jorg Hildebrand, Abdulkareem S. Aloraierc,
Timon Rabczuk “Characterization of material properties and

. . heat source parameters in welding simulation of two

() Cross-section macrograph (b) Predicted molten zone using overlapping beads on a substrate plate” Computational

heat source fitting tool Materials Science, Volume 69, Pages 559—565, March 2013
of weld part (region of weld above 1400C) g

Fig. 2 Comparison of molten zone for experiment and simulation
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A Study on Combustion Characteristics by Scavenging Pressure in Two Stroke CI Diesel Engine
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(3) V. Ganesan, "Internal Combustion Engine", M.Grant, 2001.



A AFA) % A 2 B8] 20169 & A 8t 3]
OAQIZ oA AZEAIAZ7F AnEA vl X]= ol B3 A+
Url=™, AR, AR, AP

A Study on the Effect of Fuel Injection Timing on Combustion Characteristics in Diesel Engine
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Development of Precision Ultrasonic Flow Meter for Smart Factory Application
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Fig. 2 Ultrasonic Flow Meter Controller Siganl & System Picture
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(1) Keven Conrad and Larry Lynnworth., 2002, Fundamentals of
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Fig. 1. Industrial Safety management Process
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Table 1 Success rate of Accident and Tracking recognition

Recognition rate
Detecting success 88 %
Accident failure 12 %
Object success 85 %
Tracking failure 15 %

(c) Detecting Accident Image

(d) Object Tracking Image

Fig. 2. Vision System Demo Screen
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(1) Shim, Y. B, Park, H. J, 2015, A Study on a Violence
Recognition System with CCTV, Journal of Digital Contents
Society Vol. 16, No. 1, 25~32.

(2) Choi, K.A, Lee, LP, 2014, Quantitative Evaluation on
Surveillance Performance of CCTV Systems Based on Camera
Modeling and 3D Spatial Analysis, Journal of Korean Society
of Surveying Vol. 32, No. 2, 153~162.
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Fig. 1 The Arduino board

Fig. 2 The sketch program
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(1) 3D printer(doopedia), http://terms.naver.com/entry.nhn?docId
=1978613&cid =40942&categoryld=32374

(2) Won-Woong Kim and Jun-Seop Choi, 2016, Design and
Implementation of Actuator Module with Bluetooth Communi-
cation for Education using Arduino, Journal of Korean Practical
Arts Education, Vol. 22, No. 1, pp. 325~343.
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A Study on Sensing Properties of 3D Scanning Electrostatic Powder Coated Subject
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Best results (90~100%) Good results (70~90%)

Normal results (40~70%)

Bed results (0~40%)

Fig. 2. Electrostatic coating ratio of the subject

Table 1. Electrostatic coating results

aterial Polyester-
Substrat Polyester epoxy Epoxy | Flour |Powder
(hybrid)

Aluminium () O O O O
Brass VAN () ) ® °
Wood O O O O °®
Rubber O [ % A N
Glass A O A ° A
Acrylic AN O % A »

Dried pollack O O O ® P
Remark) Best : @, Good : O, Normal : A, Bad : x
=7

lr

® Ay

L AR 47T AT AU o
Fu) A)9g wob SR AHYh.
gy

(1) Maeng, H'Y, Lee, M.S, 2015, A Study on Electrostatic Powder
Coating for 3D Scanning of Diffused Surfaces, Journal of the
Korean Society of Manufacturing Technology Engineers. 24:1
056~062.

(2) Lee, M.S, Maeng, H.Y, Jo, S.H, Lee, T.S, 2013, Scanning
Methodology of Surface Texture with Diffused Reflection using
White Light Type 3D Scanner

(3) Ann, J.H, Lee, M.S, Maeng, H.Y, Lee, T.S, 2014, Electrostatic
powder coating equipment about diffuse material surface for
automated 3D scanning designed and manufacture
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Fig. 1 Machine tool oil spray device drawing
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Table 1 Machine tool oil volatile time

Volatile time
0.5hr |1.0hr | 1.5hr|2.0hr|2.5hr | 3.0hr|3.5hr| 4.0hr

NO | Test oil Method

IF
loading | 2F
1 G-6221F box | 3F
4F
raw overlap
IF
loading | 2F
2 G-6231F box | 3F
4F
raw overlap
IF
loading | 2F
3 |G-6231FDS| box | 3F
4F

raw overlap
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(1) S.W. Kim, Y.H. Jo, “Design L