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Vision-based 3 DOF pose measurement
S.Kim", G. Kim, S. Han, J. S. Oh, S. -K. Ro
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Key Words : Pose measurement, Photogrammetry, Vision
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Development of high repetition rate fiber laser for absolute coordinate measurement in mobile machining system
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Spindle-motor-current-based chatter detection technic for mobile machine tool
B. Sim, M. J. Seo, J. E. Kim, W. Lee"

Key Words : Mobile machining, Processing condition monitoring, Sensorless
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Machining conditions

+ Depth of cut: 1.2.3mm

« Spindle speed: [630RPM
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Fig. 3 Tool path & machining condition
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(1) Altintas, Y., & Budak, E. (1995). Analytical prediction of
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approaches for chatter detection in milling. Journal of Sound
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Evaluation of vibration damper performances of a walking type mobile machine
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Fig. 2 Evaluation result of structural damping performance

Table 1 damping performance evaluation result of the number of dampers
X direction (175Hz) Y direction (155Hz)

Number of dampers

[ca]
Dynamic Stiffness

0 1 2 0 1 2

0.843 | 0.948 | 1.006 | 1.635 | 1.830 | 1.731

[N/ 1 m]
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(1) Kim, C. J, Kim, D. H, Hong, H. J, Ro, S. K, 2021, Cutting
simulation of a mobile machine using a structure/feed
drive/controller coupled model, Proceeding of KSMTE Annual
Spring Conference.

(2) Kim, C. J, Kim, D. H, Hong, H. J, Ro, S. K, 2020, Evaluation
of a structure stiffness for mobile machining systems,
Proceeding of KSMTE Annual Spring Conference.
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Design of EPM wheels that are easy to attach and detach using AINiCo magnet

H. S. Kim", S. C. Lee, S. K. Ro
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Key Words : Magnetic wheel, AINiCo magnet, EPM(electro-permanent magnet)
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Fig. 5 Magnetic wheel composed of Nd in AINiCo magnet and coil
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(1) Francisco Ochoa Cradenas, Design of novel adaptive magnetic
adhesion mechanism for climbing robots in ferric structures,
the thesis of Doctor of Philosophy, The University of Sheffield,
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(1) Myung Jin Kim-Eui-Jeong Jung. 2014. A Comparative Study
regarding Provincially Promoted Innovation Clusters in Korea
and Abroad: The Case of Research Triangle Park and
Gyeonggi Innovation Clusters. The Korean Association of
Professional Geographers 48(4): 409-423.

(2) Brenner, T. and Schulump, C. 2011. Policymeasures and their
effects in the differentphases of the cluster life cycle.
RegionalStudies 45(10): 1363-1386.

(3) Gartner  Top 10 Strategic  Technology  Trends,
https://www.gartner.com/en/information-technology/insights/to
p-technology-trends(Search date : August 1, 2022).
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Development of modularization of infiltration process for plant-based biologics production
J. H. Park', J. K. Ahn', K. H. Jung’, J. O. Shin', D. M. Lee’, J. C. Lee', S. Y. Kwak?
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19999 R. Fischer= AlEollA Axeh gl Aiks Agsiolt
[1]. % ©]= FDA(Food and Drug Administration)”} ©]A2Hlo]
Protalixiit7} T Al wjoRg Fol LT Elelyso®] 494 Bike
SASHAA AA Hx0] AE AEE 283t Ho] L ojokRo] E.
Elelyso®™= 4 Agol oJst A<l 14 (Gaucher disease) X|ZA|0]
ot 7129 1Y A5AQ Cerezyme®™S CHO(Chinese Hamster
Ovary) AlEellA A4t=|lom vieF 2HdellA Calicivirusell FE o] &
AE dozl7] gizeldh2].

AEY] Ae Y T B oUAE BEolo] A2 HgoR dhilds
At 4 oL, we] B FAASAES] Aot Aol ik
AR 24d, PAEE Qste] Fole 9TE sk dUFx
(monoclonal Antibody)S AJteke He -85t 4 glof uf- st o
T7} o]Fof AL ek i, ofA] Eojokd EAI7F 2 71A] Qe e
B, FARIAE AME R W 3 =2 thReAEd"
(Downstream) 34H-E 50| T3],

E3E, AE75H Ho] @ QJoRE AL g2 oFF] A 0= H|W
2 Aido] Y2 Holw, Es ZAghs 918t A T AF M=
(Vacuum Infiltration) 5732 59| Al71€F A2 Ate] & Hga7}
£ AFH s EAT e BUEA A4 JaE dorl= Ak
(Re-pressurization)©]] thek 72N 22 oF2] A7} nr|gk Ao]
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oA 2 AT AETEE A AAE 3N aeAdo] W A
-&(Vacuum Infiltration) 54 2 RE3} 7fdto] disf =5l4} gt

HB=(EAEE
HHE 50 mbar 100 mbar 200 mbar 300 mbar 400 mibar
#I FU KE

Fig. 1 Fluorescent protein expression according to vacuum
strength and air inflow rate
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(1) R. Fischer et al., Molecular Farming of Recombinant Antibodies
in Plants, Biol. Chem., 380, 825-839, 1999.

(2) Ki-Beom Moon et al., Development of Systems for the
Production of Plant-Derived Biopharmaceuticals, Plants, 2019.

(3) Stefan Schillberg et al., Critical Analysis of the Commercial
Potential of Plants for the Production of Recombinant Proteins,
Front. Plant Sci. 10:720. doi: 10.3389/fpls.2019.00720.

(4) YJ. Kim, et al., Infiltration process optimization for plant-based
next generation biologics production, KSMTE 2022 Fall.
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Analysis of factors affecting cell growth using artificial intelligence
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LME
=7 AIZ(Y)= 8L 18 B2 d2(Xn)e Baz Pt & a7l
A AYS Bl Fold A2 4] ElolEE AFAS(AD w42 3l

7] AIZE A= 719 23k 2
F= mAleA 248
= Aol dee F9 dolxl &71 Mz A1 ofe]l Bagt 247
2] A48 1217H4 Tll Eﬂohﬂé Fig. 13} Zo] && 4= 3. Fig. 1°]
A YE 7S 2718 HeRliH Xn2 o] He] 4 74 e A =
Liehd Zﬂolﬂr.

x1 x2 X3 x4 X5 X6 X7 X8 X9 ...

, o8 Aol £7] Mzl 2 9

44.49789200 250000000 0.05000000 0.01000000 0.01500000 0.00050000 0.05500000 0.05000000 0.00000000 0.01200000 ..
5350772787 250000000 0.10000000 0.01000000 0.01500000 0.00105000 0.00500000 0.05000000 0.00020000 0.01200000 ..
50.18916872 250000000 0.10000000 0.01000000 0.01500000 0.00050000 0.05500000 0.05000000 0.00020000 0.12000000 ..
57.53972502 250000000 0.10000000 0.01000000 0.04500000 0.00050000 0.05500000 0.02000000 0.00000000 0.12000000 ..
49.91352301 250000000 0.05000000 0.01000000 0.04500000 0.00105000 0.00500000 0.02000000 0.00020000 0.12000000 ..

A e om s o

Fig. 1 Experiment data table for cell growth
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2-1, 27| M=o z2iti| & =gt #A

Z7] AE Y7F AR 2 o] e Xn9 243} 3 o))
A3l 91F 259 TS A=A (Multiple Linear Regression) B4
< AHgote] ok mdl & At o] F $lof AY dlolH & ok
O[E] M|E(Training Data)?} A& Hlo|E] M E(Test Data)Z 8:2 HIEE
£751o] J&zk(input layer) 02 AMESIAY, 2k Output layer)

& TEHQ £7] A0 A715 AREste] #ASHI o] & Solf &
Oﬁl A AdE AR A A% ghe g AZEkste Fig. 29 2ol #
stk

MULTIPLE LINEAR REGRESSION

Fig. 2 The result of Multiple Linear Regression
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dZ3l7] ofiy Hot He A 97] 95l b 91)(Polynomial
Regression)¢} THa-A3 8| #(Multiple Linear Regression)E AR5}

B9 oZspl2 o] A Gt ek I oS S 3l B 4
9590t

Fig. 39| A1ollA & 4 A% A4(Degree)oll weh 23} Tt A
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(Over fitting)°] 2 4 & Qith
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Fig. 3 The result Polynomial Regression(2Degree & 3Degree)
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Fig. 4 The result of Heatmap
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Fig. 5 Weight Result of Lasso Linear Regression
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571*1&4 7Y GFE F= RS B g AR
A AL AT} 13} 76%, 23 90%, 37 Thtd A9 98% A A9l
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Methodological framework for product development process through user participation
Y. S. Park’, S. Y. Yoon, D. Byun, S. G. Lee
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Key Words : Crowd-sourcing, User participation, New product development, Beta-testing, Usability evaluation
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27199 S Eol1L
ZFeele bl 583 92 sk gtk I2v 4719
71E AEelFel tigh ARl /o= <l o]t 7]&
12| 083517 ofeE gl 3

olefdt ZAIE shdsh] flah Zeh¢-E22(Crowd-sourcing) 4]
AZ A e FA710] ekl ARUE S} Feloto] TRt AuA
£ 4 713E A5 4 Ak Es] AE U 2 /HPDD: Product
Design and Development)ZHgof|4] T E4A AMUATL AlF6h= &
2ol ESE T2 HAR ofolto] Aoy 24 sfdnt e K
oAl Hike- f-8ekAl 282 4 QT
AAIZL A 8-S SloliAe AR EH-E sjasky e AN
FEA7I= Aol Faoltt. HTolls wEY Aulgo R TRl Felvt
97 29L& AFE 4 9= Rapid Prototyping 7]&2] THo =z I3,
StEglo] AlE2] AlAlEel thet AH|2; OAS S4oke o] AlLE
et AR EAA ARIAE S8R AAIE HEF HIAE 9 AR 7t
+ TR A AA AHAE dVFeR 22l SRt HAES
Foh= WA o®, ARNY HIE-S FHadlolo] agH o HAES
Al shiEeh EeE A2 EAAS SO AR N 9 AR B2k 7
H27F=e] Zojol Hls] A vlgat 42 7|7te] ot A ARSARE
ol 9 2§ & 5 G Sk ARk 285t AEA WRlos ot
A 7R Hlw S o, ke tads B Wke 34 #A
AL o b Tzo] HAS Bt o}, METFEo] HaskA] Xt
AR TAS 4 ol Aol ATH2]. 2Rt olfr& B2C 7SS
AR EAAE ol AlE WL 719 D A, AEZEE 4-3617] Sl
et Hlg-S FAelT glom, ot EHE AulATL ofdt Y2E
SEANA o A== S Qlth

2 AFelde AE T DA} AAE B7F dAClA SeheEad
71HE B8ste] A AREAF Holq AF HA e AT HAE
2 A H7HE ok el diol =ofstarat gtk

2. A CRQ! i Y Wt TR
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Fig. 1 Process of crowd-sourcing NPD process
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(1) Todd Morgan et al., The role of customer participation in building
new product development speed -capabilities in turbulent
environments, Decis. Sci., 48(1), 150-175, 2017.
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Design of 3-DOF forces sensor for surgical robot using PVDF
B. H. Jo', J. H. Park", H. J. Leé’
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Key Words : PVDF, Force sensor, Surgical robot
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BEZ O[S 2 E 7Y AFSE Fell AaASTEMIS,
Minimally invasive surgery)S 7Fs517] Sto] 2kzto] w2 5|23} 2
5% 6 o34 aTE 2T A3 AT PO 79| o

B AN % 5lo] 55 230] 7759} AAZAR] et
Z7jo] Masleh £ ERIHE 44 2] A831<) 7 1=
ot MAE AAlEE oM, PVDFE o435t 3 ZHE & SAsta

2, MM A 2 AR

B 8o AHE3HE PVDFE 0.125mm Z2|o|2H 2 7|ge] 23
S F RO 4z EAE o, Fol 25mmel et FEE 2t
Fig. 1 AlAl9] 125 Uehdich. $717F 4mm¢l A17075 A4 F2
o 37§9] PVDFE 120° HAo2 HAF 4= rE 7hgaolrt.

PVDF ’ =
r -
—y
= ,
- Top plate | L

* i - L |
% DA thicknass L e Y

“J Ahasminum o A‘--..

BONOM plate

Fig. 1 Structure of sensor
AA] Plate®] 2] Woke z WoFog Aot o] A83S 1, 35
1 Hof Zh Hofl 28RITh 7HEsigl x, y& W =9 312 BMD
(Bending moment diagram)E -5-off {1HHs] At 4= glt. AlAfe] A&
Aot ofHElE Table 10] HERGIE ]S o-5to] F27} HPFHA]
% 2L 4 Qe A @S L 5 AL F 1.38 No& AREHS
. AIA 9] me 92 3D ZHEE ofgslo] Afstglom, A9 gl

Fig. 29| Hepfigict.

Table 1 Properties and Parameters of the sensor

Property Value Parameter Value

Yield strength 145 MPa L 40 mm
Tensile strength 275 MPa b 13 mm
Modulus of Elasticity | 71.7 GPa t 0.4 mm

Fig. 2 Experiment setup
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Fig. 3 Responses for each axis

LV VU

dSPACEE &3 1kHz sampling rateZ CTo|EE &5s19.0H,
10g, 20g, 34g, 44g, 87g%] FAFE ol&sto 35 A& AXtetsh
Fig. 3o Uehd 214" x¢ y ko] 92 3709 PVDF % 27¢] glo]
2L B5E /A1 7 o] g2 37 BE 72 HS g3 7ttt 7
PVDFOA &8 5l= HAgES 2185 glof| vjgotnz Aoz g5qt
tlolHE 7Igte s AP AN olgsto] 7 & A& Allehe vl
£ 7 & drk At vlEVEE ASol] Sle Aol ARgSkA] gk
FAFE olgoto] 35 Wo s S S4otal 11 A& Fig. 50 Y
olek. o] Zhgatar B A7 59t loss @4°] UEREE PVDFS] &

g 548 ARl 8T Tt T WA RS T

LINLAR FITTING ALONG THE X-AXIS LINEAR FITTING ALONG THIL ¥-AXIS

LINEAR FITTING ALONG THL Z-AXIS

Fig. 4 Results of validation
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(1) Mohsen M. D., Bijan S., Saeld N. and Julian S., 2014, Effects
of realistic force feedback in a robotic assisted minimally
invasive surgery system, Annals of the CIRP, 39. 517-521.
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Fabrication of CFRP with ablation resistance using particulate silicone elastomer

Se Jun Wang, Jinwook Jeong, Heongwoo Kang, Sang Yup Kim"
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Key Words : Flame ablation, Particulate reinforcement, Composite laminate
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Carbon Fiber Reinforced Polymer (CFRPy= 945 704 9 H|3L 2 0%
58 T2A9) AR e 2851 QIrt CFRPE] ZA2 ARES]
HAF 2] T olBAl SAE w2 A9 L Sk RS T ol
tof] 435t B2 20 ek sRJTE ol ZA] 2] 250°CoVde] e
7golA] WA Balehs W WEAS 7T Slo] S| 5ol ARE
E7] Fole AL ek 2 el ARlE AtAEHE CFRP W
PAFEHR A7 A Bl WitHds I TE I Hgslict
AR dRAEME 2800 °C 29| oA S5k Hh-S 53 Sio2=
Hsle}o] BolAjjel Walnbge avtzo g Holslagls Mat opat 9z
E2 7lgEe] 8202 CFRPU] ERIE0] =2 fiber RS FAlSH=
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2. LijAOHY A

AR|E dAEY ARR= 5wt TIREESEH 300 mlo] 10 g2 4
©] 300 pm.C2 14 st A=t ARtE LEAER ARR= 10 vol%
2 CFRP %<} #lojolo] FIEIIt) o]F VARTM AL o}&3lo] oflZA]

5712 F95)] CFRPE API510c). APE CFRPE 40 x 40 mng 43
o] HHO flame generator o83}l Upalehde: Agisloirt wakhg Age
Be S35 wp) A

=% 4 Al

AR A Ao ofgjol ] aajkoR E32 SIAIA E30] Al
Hof| g & Al B3 Uew 9] ARES 715, Y
A 7 Slel AR cheat ol it

Ablationrate= t /T

o] i, t= AJHO] T, 1= 220] AlEe Fafeks w7iA] Aele ATl

Table 1-= Ae)E RHAEMS 2] o5 CFRPY} AR dRtiEmS
WFe= 7Fgsto] 7RE CFRPE] UpabdS Hlwt Holok A2 4
PAEME We AJHO| oF 20% F2 44|9] FAE Ao EFo] Bt
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Table 1 Comparison of ablation rate

Neat CFRP Si-particulate CFRP
t (mm) 1.93 2.40
1(sec) 107 342
Ablation rate 0.018 0.0070

Fig 26 WA 413 ol AHe] E9S HolErt Fig 20% 59
CFRPUo] B A2 lefrgn] it @] ofs) sfehte] 1] Ae)
Tk wigislo] Gl S # 4 gk e AT JehiEn YA YA
e AR He7le] Heleln) SoNS webt AaEe Sllg 4 qlslo
o AR deiEn] GAS Y S Hebbt ol A

$ANES BRI 5 Sl
(@

Fig. 2 Surface of specimens after ablation test. (a) top surface of
neat CFRP (b) bottom surface of neat CFRP (c) top surface of silicon
elastomer particle embedded CFRP (d) bottom surface of silicon

elastomer particle embedded CFRP

Aoz, ez 7k ek detiErs CRRPU] 4lso]
el A de Fofole 42E #3613 o= I8 %o AEs
TRz ARES oF 220% S7HAI 4 ALCT, ablation rate 61% A1
At Bk, Ak Adlolld 2ol o) e debhe tiedde 7ol
& ot mEA 0% el B FANIIE A SIS,

Rl it Y 14 2 WGE i
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(1) Yum, S. H., Lee, W. L., & Kim, S. Y. (2023). A comparison study
of polymer-matrix nanocomposites as sacrificial thermal protective
materials. Materials Today Communications, 105381.
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Effect of pore size distribution on butane adsorption performance of pitch-derived activated carbon
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1.ME
28 tledelon el ASA} HiEzlAE B0l et o) 3o

= qiAEe] gom, A AAE e R si87iEe SRR Askiial Ale

FAleIH. ol 8720 TEP| e Mt AE 2dEA
o] B 52 ¥50] A= Qe Aol

£ mrolde s ie7 k] ke 1Rt pitch 719 SEAE A
siglom, Alzd 2gead] 71F 5490 miariae] F4 sl miake
& butane®] S 75S FHA S]lsfalat gt

=]
A=

of I

2. Butane working capacity (BWC) A&

H BWC AgoA A BEAIeAE mx|2RE £57] SAsHe
2 ARSI 2HEEAE £57] o= Axd BUEas
CMC/PVA HRIEI9} 9.1 HIEE S31510] rotary tablet press3H] & A 2% 2Tk
BAX1100LDx= wood2HE] 3t5t4 2Mdehfion AxEglal, udde|ol
et AIE B30 2mm 279 pellet FEIR ARELE o5
77} PAC-PD-H-J3} A|7t PAC-PT-H-8HJ3} Alzko &2 HHsisith BWC
A2 ASTM D5228 Hf5iel| wet B7F=|QIc. Fig. 1= Aol ARSE A4

O] ARt HofFal oM, butane 22+ 752 A HaHE BWCE &

o ARSI

Butane
He

Mixing line

Quartz reactor

‘Water bath

Fig. 1 Experimental setup

3. 48 22 Y Ay
PAC-PD$} PAC-PT, BAX1100LDS] 7} EAL NyT7K 52 B2zt

THO2HE] AREG] O, of= Table 19 YERRSICE

Table 1 Textural properties of PAC-PD, PAC-PT and BAX1100LD

Sample SBET Vrotal VMicro VMeso
PAC-PD-H-6 650 0.27 0.25 0.02
PAC- PD-H-9 1100 0.45 0.43 0.02

PAC- PD-H-12 1280 0.54 0.50 0.04
PAC- PD-H-15 1510 0.68 0.60 0.08
PAC- PD-H-18 1780 0.96 0.69 0.27
PAC- PD-H-19 1910 1.02 0.73 0.29
PAC-PT-H-6 650 0.27 0.25 0.02
PAC-PT-H-9 860 0.35 0.32 0.03
PAC-PT-H-12 1140 0.48 0.43 0.05
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PAC-PT-H-15 1450 0.64 0.54 0.10
PAC-PT-H-18 1660 0.88 0.59 0.29
PAC-PT-H-19 1790 0.92 0.63 0.29
BAX1100LD 1640 1.18 0.57 0.61

Table 12> ZAISPAITIO] T2 textural properties S 2 35T PAC-PDS] H]&E
WA Z718E s 2AJeh ARte] 71l wt Z47F 650~1910 mYgt
027~1.02 mYg 0= THAE|QICE PAC-PTE] 7153542 PAC-PDS} HI SIS
uf, B EHAT} Z71 357} Z7F 36%, 0:9.8% AT AAER= AR 39
FIt} o= pellet AJB ol ARSH HRIEZF (10w%) 2/deta 718 W
off % & 1AEle] 715 wof, 71855 A7 (9.8%) Hgdrhr we
It} PAC-PT] HIEHAL 650~1790 m¥g7A] Z7F519101, PAC-PT-H-18,
19%= BAX1100LDET} =2 HlmHA o] PAE|Qc) §HH BAX1100LDS] H]
FAAL 1640 n¥g AER PAC-PT-H-18, 199} H| 5|5 o] We 4312
S7F8Ra= 1528 oV A o=t Auke Fol

H

UERAAAIRE
BAX1100LD+= mesoporous$t 725 7FA1L Q= A SR THE|H, PACPT

+= microporousgt T35 7H|1L Q=

. (@)

R-Squre : 0.89 ////'

Butane activity (%)

—=— n-Butane activlti'

3 4 5

02

Micropore volume (m'}/g) Pore size (nm)

Fig. 2 (a) Butane activity and (b) correlations between the butane
activity of PAC-PT with pore volume.

Fig.2 (a)= PAC-PTO] R|A|7]5-7 o] ThE butane activity (BA)E HoF=eLt.
PAC-PTS] BAE &/} Al7lo] 371l met 10.86 ~ 51.55%2 7118
™, BAX 1100LDE 42.69%2 TAE|9Itt. 1 23} BAE PACPT-H-6~15<
BAXI1100LD < PAC-PT-H-18 < PAC-PT-H-199] $A2 Ta=9lch oA
Table 104 ZHEAetA mrlE Hul= PACPT-H6 ~ 15 <
BAXI1100LD < PAC-PT-H-18 < PAC-PT-H-199] =42 3|9l = 24
ERA0] BAE TP HalojA] 71 2 ke Wi Ao R weEr): Fg.
2(b)yi= PACPTS] PSDS} BA Afo]C] AJTRIARS LEhfick PAC-PTS] BA+
1.0~20nm2] 71537191 v Halofx] 7p & ke v 7o 8
Q=i AR oz B AHE Foll Edet4] BAE 71527] 1020 nm
o nN7lE Raje] W] 7R & e won, SAJrA & Ade
4zt Y E ERIs)oICE.

7] =

Bng

3

(1) Lee, H. M., Lee, B. H., Park, S. J., An, K. H., Kim, B. J., 2019, Pitch-
derived activated carbon fibers for emission control of low-
concentration hydrocarbon, Nanomaterials, 9(9), 1313.

(2) Lee, B. H., Lee, H. M., Chung, D. C., Kim, B. J., 2021, Effect of
mesopore development on butane working capacity of biomass-derived
activated carbon for automobile canister, Nanomaterials, 11(3), 673.
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Preparation and characterization of polyethylene-based activated carbon fibers stabilized at low temperatures
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HDPE 4= A 241 2 gibinz 74 S3ins s qrdst
e xS 12 7his A 2APIE oF8ste] 1000, 1500, 2
2000 kGy®] ZAPFo] == AAte ZARIR, S3lue 124 7fud
HDPE 475 gt e AR ez 2itell E2lstod 100°CellA 30,
60,90, 3 120 min F<F 7RSI 2R His SRR
AxQB0A 24h FF o] xSk

=Pl ARE 700°celd 1 FeF AAE sl 1Yk
ZPoEdA SARHHDPECHE AEsigion, A" HDPE-CFE
900°CelV 40, 50, 60, B! 70 min F<F 571 B/Je51o] HDPE-ACFE
Alzstct,

9l D2k

3.

a3 2

Table 1% HDPE-ACFY] textural propertiesS HoIZC}. HDPE-ACF2]
HEHEAY Z715RuE 27 13602000 mYg D 060~130 cmYgl=
TRl HDPE-ACF] pAP IS Hafe @4dsh ARte] F71gle]] wet
HDPE-H9-67H] Z7RE & Zasiglon], 715 Ful= @4dst Alttol
71l et A 37169ict ol HDPE-H9-6712 k= HIAAe] Alslo]
ol mPlEe] Rt 2EAoR FrkKlen, e Fue
AR 7P Afelz Qs S71E AR kT ERF HDPE-H9-

Al 3 80°C
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7] 7S wprse] Rt Aasi F71ee] Farh Skl ok=
et bumoff2 Qe wAZEgo] FaEle] F7lEe]l FR o=
ek

A2 T2 AJs} A7tel A Az HDPE-ACFQ| HIEHAT} Q7o
AZ Fg 19] Yehlolth HDPE-H94ol4 HDPE-H-9-6712] A5}
AlZlo] Z71glel w2l HDPE-ACFS] HIEWHALS 1360 m¥gollk 2090
Mgl 2 Z7IBIAom, AT 263 MPaod] 78 MPa2 43It
SRARE /3ot ARES 70 min O F7PAALR WRERA Bl QPP 2007
mlg 2 76 MPa=Z &35} Al7lol w2 HISREL ulmfoiglrt. o= Table
194 & 4= QM=o] HDPEH9-67MAR= Af Uil 7130l 7151
PPt FASI%OM, 60 min oVYe] DAt ARES H|EHAC]
FIFE WAA] ot HRlEo| ninfahgirtar wrokec

Table 1 Pore characteristics of HDPE-ACF's according
to activation times

Activati
Sample name SBET Votal VMicro VMeso ¢ li\;?dlon
b (ng) (em¥e) (emV) (emle)
0
HDPE-H-9-4 1360 0.60 0.51 0.09 56.8
HDPE-H-9-5 1740 0.82 0.65 0.17 42.2
HDPE-H-9-6 2090 1.24 0.79 0.45 22.5
HDPE-H-9-7 2007 1.30 0.60 0.70 13.0
300 2200
_ 2307 }\\ -t s 2000
D‘: i \\ e ’
§ . AN L1800 .,
B 150 b . g
g P NN Lisoo 5,
o 100 7 S &
% . froee- { F 1400
= 504 'S
1200

HDPE-H-9-4 HDPE-H-9-5 HDPE-H-9-6 HDPE-H-9-7

Fig. 1 Relationship between specific surface area and tensile strength
for the HDPE-ACFs according to activation times
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(1) Kim, M. L., Im, J. S., Seo, S. W., Cho, J. O., Lee, Y. S., Kim, S.,
2020, Preparation of pitch-based activated carbon with
surface-treated fyash for SO2 gas removal, carbon letters, 381.

(2) Hassana, M. F., Sabrib, M. A., Fazalb, H., Hafeeza, A.,
Shahzada, N., Hussain M., 2020, Recent trends in Activated
Carbon Fibers production from various precursors and
applications—A comparative review, J. Anal. Appl. Pyrolysis,
104715.

(3) Vekariya, R. H., Pate, H. D., 2020, Sulfonated polyethylene
glycol (PEG-OSOsH) as a polymer supported biodegradable
and recyclable catalyst in green organic synthesis: recent
advances, RCS Adv, 49006.
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Transparent glass-fiber-reinforced epoxy composites and their optical characteristics
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@A A AAR= NET-ZEROE 27ds17] S1ell Rt 78iAE AlRSstal
her, 53] 25t ke A1 93e wel 7] whzel|, Ra]e] 41

Hopld= A AW, 7t ‘34 s 7Rl e el Girk 2 B
2JE] A= urban air mobility % purpose built vehicle®] 7H&} A-pillars/B-
pillars 52| FHT} Alof SRS Qe 7129] AwE AREFEE N fiber
reinforced plastic, FRP)Z thAlolel= 24]¢lo] it of2fet FRPS] 418-2 7
it offe} 221t head-up-display 3 IT 0] flexible T1A
Eeflo] 7ol 282 4 Qlk SEARE UeFA 02 FRP= 2dE0] Yo}
2] Ghot miEZIACH H§- Alo]o] AHelA o] ARtelo] FakE o= gHER
SIAL EFolth 2 Aok tiekt ol ZHelE Akgsle] TRt
2l d5733ERA (glass fiber reinforced plastic, GFRPYE A}561%.2H Jab}?ﬁ,
S BATeH:
2. 49

NZA] Zoka AR HRHE, WA olEA] $2)9h teet ol sk
(PPG-400, PPG-230, IPDA, DDM, DDS)E- Z}Z} H]71o]| 5}8} 9f2 2] defu]o]

7|1zs1] Ax & SEEo|E SJellA] ufI[EHEE ARES1e] 20 min F9F I
Hislglom oln 2414 Z3k|9l DDMI}F DDSE= 7t 80° €9} 120° C &
& 7fole] watsiolct wito] ¢hagl & 3EQE3 o}gsio] IPDA, PPG-
230, 183 PPG4002 40° C & DDM} DDSE 4 7P 80° C2}F150° CE 20
min{t B 519k SES Sl B0l Fol oiF A3} 08-S AM8st
o 10 ° Cmin®] 5242 AREARIRA differential scanning calorimeter,
DSCHAE Bl ¢ Zoha 25 #8ajo] Zatrzlon, 9o Zo]
AR S-S A AnPgAlE AR8Sto] 5X5X5 mmet 30X30X 1 mm=
ARISIoITE. T8 GFRP= ol 24 78kEe] gt iPg7iA] FdsiA| 18 &
THE ZE 9 R 1 layeroll 222 237 hand lay-up WA AH8S)H
o ARtsIIet diF 785 QB2 AF8S1e] 10 © Cmin®] S-24% % DSCiE
A Bl 22 Heha 2EE A8sle] ZRtAzion, flek ol ARk
MES 25 AIPAIE AH8S1] 30X30X 1 mm= 7FEoRTE

3. 49 A0 4 o
Ejgo] %2 £ GFRPE W57 SIhIe 2899} marie] RI7}
AR ZAElolof Tk, FRPS] ErHe-S A4} manix A1912] RI H

T AT BAP} glom FRP: Theal 22 Alo = AmErt
o (=) &

1-200(0) (%) )

o714 Ti= FRPE] FhE01H, Q,pr s scatvan'ng efficiency factor, p= ’E.]-(r)r
£ &35k= phase lag, f= 7<) —rﬂl &, d= FRPY| "I‘W'"O]Eq Rp2
5 BEgolct. 9] AlelA FRPO] Fah&-2 phase lag®] $ET=A] scattering
efficiency factor®l] Wt Gt AR5 S3lok= phase lag®l scattering
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efficiency factori= ofefie} 22 2o = Uehd 4= glrt.

)
3

o7y RERIRE 7IRA 2 GAREY] 2k, A= O oY, nf =
A RY, 1230 -2 mEAS] RO 4] (el & &= iRel, 9V
A|Ado] Z71ehH FRPO] Frhgo] fAstna Y| Fask| 91
feldhel wESAY RIE A%} oot wlepi] Rakgo] £
GFRPE 57| Siofl viEZIA RIgHe] |4ek= mile- F-a5i:

£ GFRPE THE7] S5l WA EPoR oA @ otz Eakes =
AJsto] Fig. 1(@)ell YERiSIcE Fake 574 27k R7F 7P W9kd EPPPG-
4002] 589 nmod Fkgo] 89.98%& 7P &=9kow RIZF 7K =3E
EP/DDSE= 589 nmo i FEkgo] 8060%= 714 2 2k Uekith o=
DDS7} aromatic ring} sulphur atoms®t -2 352 molar refractions ZH= 15
5 750 Q7] whEell RIZF E=300H, RIVF =245 24700] A A5t
HPgste] e AEE tiH] iAo & Fakgo] W2 Zlole} mEr):

Fig. 1(b)i= hand lay-up "HO =2 AR =7 GFRPE] Sk Hofert,
AR Exlgo] 7B =11 9a)4d80] Rie} 71 HIEIE EP/PPGA00-F
AE0] 589 nm IR 7202%9] 7P w2 Fakeg Yk ok
A<} EPPPG4002] RI 017 tR2 AiZo] Hls| 2jol7} Zo] epdz]¢lo]

Haste] Exkgo] 71 t=rhar Tk EPPPG4007} EP/PPG400-F2] A1

Al AR Fig. 1)l Y3k
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Fig.1(a) Companson of transmittances of cured products for different
curing agents. (b) Comparison of transmittances of transparent GFRP for
different curing agent. (c) Photographs of EP/PPG-400 and EP/PPG-400-F

#3123
(1) Zobeiry, N., Lee, A. and Mobuchon, C., 2020, Fabrication of
transparent advanced composites, Composites Science and

Technology, 232, 108281.
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Recently, the use of disposable plastic products has increased owing to restrictions
on the floating population and daily life control due to the coronavirus disease
pandemic worldwide [1]. Common disposable plastics are mostly made of non-
degradable polymer materials, and disposable plastics generated as waste are partially
recycled and reused. However, most of these cause environmental challenges because
of indiscriminate dumping or total disposal [2]. Therefore, to address these challenges,
several studies have been conducted to reduce the amount of non-degradable
polymers and replace them with biodegradable polymers. Among these
biodegradable polymers, polylactic acid (PLA), which is a semi-crystalline polymer
with excellent mechanical strength and thermal processability, is typically used.
However, PLA is limited in various applications owing to its low crystallinity or slow
crystallization rate, low heat distortion temperature, heat resistance, and moisture
absorption. Nevertheless, these crystallization properties can be improved using a
nucleating agent (NA). Generally, talc, sodium stearate, montmorillonite, and calcium
carbonate (CaCO;3)-based NA [3] are used as NA. Among them, CaCOs-based NA
is primarily used because of its low shrinkage rate and low price compared with those
of other NAs. Cement composites are used in structures such as buildings, bridges,
and roads because of their excellent mechanical properties, durability, and interfacial
adhesion with reinforcing bars. Structures that are old or have reached the end of their
catastrophic life are being recovered and disposed of using landfill methods. Waste
cement (WC) comprising inorganic compounds and CaCOs was recycled as a NA in
this study. AsaNA, WC was mixed with PLA at various mixing ratios. Subsequently,
the crystallinity, spherulite observation, and biodegradation characteristics of PLA
were investigated.

2. Al A2
PLA was placed in an intemal mixer heated at 180°C and allowed to melt for 10
min. Subsequently, the NA was added (0.5-2 phr) and mixed at 50 rpm for 10 min to
obtain a mixture. The mixture was then heated at 180°C (10 °C/min) using a hot press,
pressurized (50 bar) for 10 min, and then cooled at room temperature to obtain a PLA
plate.

3. 4 2t ¢ u

The crystallite structure images of PLA and PWC composites were shown in Fig.
1. The high areas (light colors) in the AFM images are the crystalline areas of each
specimen. It was observed that PLA has a slow crystallization rate and is semi-
crystalline and thus has low crystallinity. On the other hand, it was confirmed that the
crystallinity of the PLAK-1 and PWC-1 specimens were improved compared to that
of PLA. In addition, the PWC-2 was observed to have the best crystallinity due to the
addition of an excessive amount of NA. Adding an excessive amount of the NA
induced an improvement in crystallinity, which is considered to be related to a

decrease in mechanical strength [4].
1 B

Flg 1 AFM phase images demonstrating the formation of
spherulite; (a) PLA, (b) PLAK-1, (¢) PWC-1, and (d) PWC-2
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Fig. 2 Mechanical properties of WC/PLA composites; (a) flexural
strength, (b) flexural modulus, and (c) impact strength

The mechanical properties of PLA and PWC composites were shown in Fig. 2. The
flexural strength of PLA and PWC increased by about 3.63% from 85.95 MPa (PLA)
to a maximum of 89.07 MPa (PWC-1). In addition, it was confirmed that the flexural
modulus increased by about 21.43% from 1.12 GPa (PLA) to a maximum of 1.36
GPa (PWC-2).

The impact strength values of PWC also exhibited a similar trend. PLA was
calculated to be 15.24 J/m and increased to a maximum of 26.85 J/m under the PWC-
1 condition. The mechanical properties of polymers are related to crystallinity, and the
T of PLA and PWC is approximately 60°C. Atroom temperature, where the analysis
was conducted, no fluidity was present in molecular chains [43,44]. This effect limited
the increase in flexural strength, and it was confirmed that the reduction in flexural
strength was larger than the increase in flexural modulus. It is judged that the WC was
agglomerated and induced specimen failure. In addition, when the content of WC
increases, a large amount of microcrystals are formed, and the interaction between
crystals consumes a lot of energy from extemal impact, which is judged to lead to an
improvement in impact strength.

dazd

(1) Alfonso, M. B., Arias, A. H., Menéndez, M. C., Ronda, A. C., Harte,
A., Piccolo, M. C., Marcovecchio, J. E., 2021, Assessing threats,
regulations, and strategies to abate plastic pollution in LAC beaches
during COVID-19 pandemic, Ocean Coast. Manag., 208, 105613.

(2) Das, K. P., Sharma, D., Saha, S., Satapathy, B. K., 2021, From
outbreak of COVID-19 to launching of vaccination drive:
invigorating single-use plastics, mitigation strategies, and way
forward, Environ. Sci. Pollut. Res. Int., 28, 55811-55845.

(3) Piekarska, K., Piorkowska, E., Bojda, J., 2017, The influence of
matrix crystallinity, filler grain size and modification on properties of
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(4) Ren, Z., Dong, L., Yang, Y., 2006, Dynamic mechanical and thermal
properties of plasticized poly(lactic acid), J. Appl. Poly. Sci., 101,
1583-1590.
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Development of Cutter Blade for Carbon fiber sheet with Bi-modal Mixtures of WC
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gadaEdie 274 3 5 71AE EXdo] $4gt Wi A
o] o} AN WiE BERHc Es|, sads Tz
AFgo2 WC-CoAl 24TE A4 78 Edlo|=rt #H&=1 k.
WC g2k Z717F ul] S48 Aret o] FFEAT FAYEE
Aotels EAJo] Sl & dFoAE 0.8t 4.0ime] tHedE WC
Harol Sgtulg wWsle] w2 bddy o umyely WslE ISt

o2 gslo] HaMG AE AE Ad Beol=E AUtk

2, CISRIE WC AZA| Al 3 22 o] ofet TRRVE Tt

B oA Mz o2 ol wFY 0.8me FHY 4.0mE
7Hle wee B Hsle] B4 WE AESIYLh Table 13}
ZHo] 94wt.%WC-6.0wt.%Co2] BAZAA A= T2 U] WC
5 HIES WSHAA 27t BT Axe § 3 dAeR AYsiy
1390°C oA 55barZ 7[tAZS Y 422AE AF5Hc

wCe] 37| 2eH|E] T oIS Bk flote A
2 AldE P59t Table 10 WC gA37100 w2 4449] 73
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Table 2= WC & 37] Hs] 2 4479 AL, g4 Hs}
2 apolyg HskE vehdiolcth 9 Hlw 23t 90:10 WCE AR
0} 2249 B¢ <F 3,560MPad] FEES LEFHL 80:20 WCE
AR 2AA 9 AL oF 3,860MPa®] FEHS UER|ZICOH, 90:10
WCE A3 22419 4L oF 3740MPad] FEEE Uehdo] 4
Z Zasiach gdedAde, 90:10 WC o AZAIY AL 26.0
MPaxm'?, 8020 WC: 40.0 MPaxm'/?02 ZAE|glon
70:30 WC AZA| 2] AL 402 MPa x m'/? 082 2R}

WC 4#F 37] ¥isto] w2 A9 4 2 oS Hlust
A1} 93.1 HRAS] A% 9 3,860MPa®] 348, 40.0 MPa < m"/?2)
ot 91dS LehE 80:20 WC 2AJ0] Bt AJE Alghg 2432
A0 7 Aot Ag SIS £ Qoo

Ak 1A =
2

Table 1 Formulation composition of WC-Co to WC particle size

compion | W] Ve |
omposition - o particle size .
weight 4.0 0.8 weight
90:10 WC 94.0 90.0 wt.% 10.0 wt.% 6.0
80:20 WC Wt.% 80.0 wt.% 20.0 wt.% Wt %
70:30 WC ) 70.0 wt.% 30.0 wt.% )

Table 2 Mechanical properties of WC-Co to formulation composition

Fracture
. Hardness [Transverse Rupture
Composition | “ R )" | Strength(MPa) J}‘;{’fﬁfﬁ)
90:10 WC 92.8 3,560 26.0
80:20 WC 93.1 3,860 40.0
70:30 WC 93.2 3,740 40.2
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Fig. 2 Wear test by cutting
carbon fiber prepreg
(cutting distance 100m)

Fig. 1 Cutter blade for carbon
fiber sheet
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Fig. 3 Wear test by cutting carbon fiber prepreg(cutting distance 100m)
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Table 1 Properties for composite ply

Fabric Composites (Plain weave), orthotropic 2D

Longitudinal, 0 70
Modul GP
odulus [GPa Transverse, 90 70
Shear Modulus [GPa] T12 5.0
. . d) 90° cutting data
Poisson ratio vi2 0.07 () -45° cutting data (d) g
Density [kg/m?] 1,530
Ply thickness [mm] 0.22 Fig. 3 Design of ply data for each stacking angle for NC cutting
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(1) Prodromou A G, Chen J . "On the relationship between shear angle and

T AfRo] AFE A Z AT AHo| ZHE Arke. wrinkling of textile composite preforms" Composites Applied science
CFRP 73 Afe] A5 A i ool s3a A das and manufacturing : 491-504.
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Effect of laser and plasma surface treatment on adhesive bonding strength
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Table 1 Bonding strength results of laser surface treatment (MPa)

5w 10W 15W 20W
CFRP 25.88 24.70 23.49 19.49
CR340 29.42 31.12 32.11 30.94
Al6061 18.09 19.25 19.20 18.73

Table 2 Bonding strength results of plasma surface treatment (MPa)

Cleaning | 500W 700W 1000W
CFRP 28.24 29.17 27.95 27.84
CR340 30.03 29.26 30.13 29.12
Al6061 19.36 29.12 17.96 28.75
Fig. 2 @ Table 12 Z¥}o|| wel CFRPE} Al6061-S S2k=nt EHA2]
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(1) A. Pramanik et al., 2017, Joining of carbon fibre reinforced polymer
(CFRP) composites and aluminium alloy-A review, Composites Part A,
101 1-29.

(2) Zhang, K., et al., 2013, A method A method for predicting the curing
residual stress for CFRP/Al adhesive single-lap joints, Adhesion &
Adhesives, 46, 7-13.
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Table 1 Mechanical properties of materials

. Young's Poisson's Density
Material Modulus (GPa) ratio (kg/m3)
Magnesium alloy 44 0.35 1800
Stainless steel 430 200 0.25 7750
Stainless steel 304 193 0.29 8000
3. aifA Zxt
SfA4S Fol 82 ZF BE *H Rayleigh damping®]
741 Table 29} 7‘E} Fig. 12 W &ko] wg 113 FiEo|
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a2 e fRtesadidS Bl Slskgit
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Table 2 Rayleigh damping coefficient

Model a B
Magnesium alloy 0.9 4.17e-5
Stainless steel 430 0.2677 1.8e-5
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models. Journal of the Korean Society of mechanics, vol. A
40.2 : 185-198.
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curve implementation of refrigerator compressor valve
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Enhancement of anti-icing properties on metal micro surfaces through roll molding process
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Production of imaging system for workpiece surface defect detection equipment
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(a) Indirect upper lighting. camera (b) Indirect lower lighting. camera
at 112 degrees at 40 degrees

in i

(c) Direct upper lighting, camera (d) Direct lower lighting. camera

at 112 degrees at 107.5 degrees

Fig. 2 conditions where the surface defects are most visible for different
lighting conditions and different camera angles
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defect inspection approach towards smart industrial
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Construction performance evaluation system of high precision cam reducer
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Fig. 1 Schemactic diagram of test equipment
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Table 1 Device list for test equipment
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Fig. 2 Evaluation system drawing

. Manufacturing
Equipment Model note
company
Input shaft Motor :
HIGEN HMAKN35-AB00
motor 3.5kW
Output shaft SIMOTICS Motor :
SIEMENS
motor 1PH8163 14.5kW
Input shaft Capacity :
UNIPULSE UTM2-20Nm
torque meter 20Nm
Output shaft Capacity :
UNIPULSE UTM2-200Nm
torque meter 200Nm
Input shaft Sensitivity :
HEIDENHAIN ROD 800
encoder 0.0005deg
Output shaft Sensitivity :
HEIDENHAIN ROD 800
encoder 0.0005deg
%7

(1) H. M. Saputra, A. Nurhakim and M. N. Firdaus, 2019, Servo Motor
Controller Device for Stewart Platform Based on Simple Pulse
Generator, 2019 International Conference on Radar, Antenna,
Microwave, Electronics and Telecommunications(ICRAMET), pp.
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Real-time cutting force estimation based on power consumption of the spindle motor
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cutting force signals. Mechatronics, 14(5), 533-548.

(2) Tektronix (2013), The Fundamentals of Three-phase Power
Measurements, Technical Report, Tektronix.



SHE Y AR 2 8H5] 2023 EA 5T

Jo

ol5AY Y A4 ACIS S5 B HHg A&

1 2 =112 2 5 =3 1,2%
MY, S, AHE', olHeF, HAUF, e

-

Torque optimization technology for precise acceleration and deceleration control of transport systems
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(1) Baicun Wang, Fei Tao, Xudong Fang, Chao Liu, Yufei Liu,
Theodor Freiheit,, 2021, Smart Manufacturing and Intelligent
Manufacturing: A Comparative Review, Engineering, Volume
7, Issue 6, 738-757, https://doi.org/10.1016/j.eng.2020.07.017

(2) G. Shao, S. Jain, C. Laroque, L. H. Lee, P. lendermann and O.
Rose, 2019. “Digital Twin for Smart Manufacturing: The
Simulation Aspect”, 2019 Winter Simulation Conference
(WSC), pp. 2085-2098
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(1) Pawelko, P., Berczynski, S., & Grzadziel, Z. (2014).
Modeling roller guides with preload. Archives of Civil
and Mechanical Engineering, 14, 691-699.

(2) Cheng, D. J., Yang, W. S., Park, J. H., Park, T. J., Kim, S.
J., Kim, G. H., & Park, C. H. (2014). Friction experiment
of linear motion roller guide THK SRG25. International
journal of precision engineering and manufacturing, 15,
545-551.

(3) Cheng, D. J., Park, J. H., Suh, J. S., Kim, S. J., & Park,
C. H. (2017). Effect of frictional heat generation on the
temperature distribution in roller linear motion rail
surface. Journal ~ of  Mechanical Science and
Technology, 31, 1477-1487.
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Table 1 Evaluation of a Defect Diagnosis Model

Matric Value(%)
Accuracy 75%
Error Rate 25%

Sensitivity/Recall 67%
Speccificity 89%
Precision 67%
F1-Score 67%
dazd

(1) X. Chen, R. Yang, Y. Xue, M. Huang, R. Ferrero, & Z. Wang.
2023. Deep Transfer Learning for Bearing Fault Diagnosis: A
Systematic Review Since 2016. IEEE Transactions on
Instrumentation and Measurement, 72, 1-21. Art no. 3508221.

(2) M. El Hachemi Benbouzid. 2020. A review of induction motors
signature analysis as a medium for faults detection, in IEEE
Transactions on Industrial Electronics, vol. 47, no. 5, pp.
984-993.

(3) Yaguo Lei, Bin Yang, Xinwei Jiang, Feng Jia, Naipeng Li,
Asoke K. Nandi 2020. Applications of machine learning to
machine fault diagnosis: A review and roadmap. Mechanical
Systems and Signal Processing, 138, 106587. ISSN 0888-3270.
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Design of control system for open source CNC based automated workpiece changer
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(1) Mekid, S., P. Pruschek, and J. Hernandez. "Beyond intelligent
manufacturing: A new generation of flexible intelligent NC
machines." Mechanism and Machine Theory 44.2 (2009):
466-476.

(2) Bu-Hai, Shi, Wang Yong-Zhi, and Ding Chuan. "A design of
realtime communication based on EtherCAT in industrial robot
control system based on LinuxCNC." 2017 29th Chinese
Control And Decision Conference (CCDC). IEEE, 2017.
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Fig. 2 Example of vehicle location and its uncertainty
(dashed-magenta ellipse: vehicle position uncertainty)

Fig. 3 Uncertainty projected onto the image in the situation of Fig. 2
(dashed-magenta ellipses: uncertainties of the traffic light images)
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(1) Behrendt, K., Novak, L., Botros, R., 2017, A deep learning
approach to traffic lights: Detection, tracking, and
classification, 2017 IEEE International Conference on Robotics
and Automation, 1370-1377.

(2) Diaz-Cabrera, M., Cerri, P., Medici, P., 2015, Robust real-time
traffic light detection and distance estimation using a single
camera, Expert Systems with Applications, 42(8), 3911-3923.

(3) Jang, C., Cho, S., Jeong, S., Suhr, J. K., Jung, H. G., Sunwoo,
M., 2017, Traffic light recognition exploiting map and
localization at every stage, Expert Systems with Applications,

88, 290-304.
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Fig. 3 TEM image of Conductive Polymer-Based Nanoparticles
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Fig. 4 Laser-induced particle temperature variation based on
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(1) Kim, Bong Kyun, et al. "Ultrafast Real-Time PCR in
Photothermal Microparticles." ACS nano 16.12 (2022): 20533-
20544.

(2) Zhou, J., Lu, Z., Zhu, X., Wang, X., Liao, Y., Ma, Z., & Li, F.
(2013). NIR photothermal therapy using polyaniline
nanoparticles. Biomaterials, 34(37), 9584-9592.

(3) Li, L., Liang, K., Hua, Z., Zou, M., Chen, K., & Wang, W.
(2015). A green route to water-soluble polyaniline for
photothermal therapy catalyzed by iron phosphates peroxidase
mimic. Polymer Chemistry, 6(12), 2290-2296.
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S. H. Ko', H. S. Kim', H. F. Du', H. J. Ha"", Y. J. Kim’
Fgdeta AntEds He7E §EST, GBRY
Key Words : Blood flow, Finite Element Method, MRI
1.ME 3. 418 2o o gt

0 FA ofqA] ool Fagt ﬁz FAAE E}/ﬁ Al &2
SHAU ZFAA F23lelA FALY eolde &2 ke 5 AHAE ©f
B3t FAZE solua Qleh ARA olgAt ol whet 71E9]
AN SfAEA] e EHTRE Tachs ARIER Zol Eolu
T 9tk UEzHoew 01-7\1-_‘/]. T35 BEHglo) 01‘—1:1] OFZ Zgof 2}
A ol g2re] R A skl AA|Eo] 5 o] A7BETE ok
2t 25 d3¥(Pudendal blood vessel)E shizelA . ol2 Qs 4

ARFESE ARAE olgshe Mgl teph ARt S vk
el $EE D o & BASE Pl 297t 55 oo et
A ol szl ol 8% A Pelh] S @9 39S o
Tt g
2. QEIRAE SBt 51 A
2o 4 SHS B9 Ml AL shEe RSt 6

° 2§ e Ae 99 At ng 9 2w 9L Aesidn
ofe] 717 g BAS WhIE Asien e Suhw) olg we}

R Tk F2sto] WA,

Fig. 1 Finite Element Method

43

ABFE 314 A, 2 2 WeA Defsior

ZHh 7o fE QArde] wsks HEeE &
& sl Al Sukz} RiEA] Easigln, Sh ME

Sk o] olo] Wiy It A= Wkl A Hstsigirt. E3 A
d&stglor]

=
A5 WS olg Sl 53 TSV 4%

HE ULH=

Helo] A=
7Fs st

Fig. 2 Comparision of deformation between cases with and without
considering pelvis

Fig. 3 Comparision of normal pressure between cases with and without
considering pelvis

o3
rot

Mo

1
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Utilizing deep learning for bone-conducted speech signals to minimize external interference factors
H. Song!, S. Sun!, S. Yu', B. H. Kim', C. -H. Lee?, H. Huang', H. -O. Kim!, H. Lee!”

©

e AntEAA 9EHr]E

F@I, (F)dotolA o)

Key Words : Bone conduction, Bone-conducted speech signals, Automatic speech recognition, Deep learning

1.M2

A5 E11 QAeke e I F 7KE, 371 (AC, air conduction)
9} ZH% (BC, bone conduction) BF40] et 3714 % ¥4l Ad]o] Z50]
715 B Qjo], 1uf, Gufo|hE AR EHA] HEkE A7jefux]7t &
2 Al B, AT WAL A2]o] 2ol RS AR7] ol wiep
52 59 Hi= LH |2 AGHE= HolA Zolg Bt} 271k nlol3E
G2t AU Ve on] A B WHIEle] S HIA] AJHIAe} ol
W&ol e *}ﬁﬂﬂ AL, 9§ 50 Qlolo] ekt ojn|7t A
S A ol AfRle] Baek B Qe 5 B0 ] A

1 k= RS JdiE AYx 0101 olE TFEslr| fit tRt Y
o] ZpEY itk 11 F AL 4SS iR F7IE 4190 S Xﬂ

el A7) 4 A Skl o 9ok
Sz P A 223} B A150] FLo]
2| P} AR BARRS ol gick. webd] & Aol Yol
oVIEE BEstel T8 el e Ag] Bde] dolelst S
29 I Holes the A |Td sfol, Amele 33 elie B
84 Qo] F5SHeg st dick

FEAfek=r, o]
SH=lo] AAsler &

ro

A
2

2,44

tleket 2 2748 s $¥619] 237 (Creative PEBBLE V2)& 4
Lol Hizlst o, 9 A5 2715 BoEp] flol &5 27371 (CEM
DT95)= AARE g HloleE SHsiint. SH%rt ZEshks oY o]
ElS refole] moflz AIA] (Piezoelectric senson= ARTE ZHE nlo]3E
2EEQ FEIR 75§ SHE ASE SS9l ofnf, 718 EX:
S=Alel] A8t 4 Q=g ZEE Hlo|3E RYE] Holl wiRlsiglem,
3D IR (Flashforge creator pro 2)= 174 £ Alslo] A4 AlEate] fAH
A& shEs)eh 244 ulo]A(Lewitt LCT440 Purey= QO ZHE] oF 20cm
Hozl Aze]| vjxet Adell= 371 % dlole SEsk= Hlofl ARSEIICE

Condenser microphone
for AC signals

Contact microphone

Speakers for environmental noise for BC signals

44

PC with Audio Analyzer Softwares

M:ﬁu Interface

56 @ @‘En\

Speakers SPL Meter Cendenser Mic. Contact Mic.
(Creative PEBBLE v2) | (CEM DT95) [l (Lewitt LCT440) [l (Adeline AD-35)

Fig. 1 Experimental setup and diagram
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Fig. 2 Air-conducted speech signals of the specific Korean word
‘Sagwa,” meaning ‘apple,” were recorded for five times

L

rok

(1) McBride, Maranda, et al., 2011, The effect of bone conduction
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(3) Putta, Venkata Subbaiah, A. Selwin Mich Priyadharson, and
Venkatesa Prabhu Sundramurthy, 2022, Regional Language
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through Different Deep Learning Architectures, Computational
Intelligence and Neuroscience, article ID 4473952.
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(1) Hye-Won Kim, Xue-feng Zhang, Yong-Soo Kim and II-Hong
Jung. "Comparison of the Performance of CNN Models for
Retinal Diseases Diagnosis." Journal of Korean Institute of
Intelligent Systems, 32.1 (2022): 51-60.

(2) Sang-Kwan Lee and Seong-Kon Kim. "Detection of the Optic
Disk Boundary in Retinal Images Using Inward and Outward

: Curve Evolution." The Korea Contents Association, 5.6 (2005):

Fig. 1 Design of Alignment System 138-145.
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Accuracy evaluation of electrocardiogram signal analysis and disease classification using

multilayer deep neural networks

S. W. Choi'?

*, J.M. Jeong?, S. H. Lee?, P. N. Wang?, W. K. Jang?, H

o, ZUoetE AntE As Bl

Key Words : Multiple deep neural network, ECG analysis algorithm, Continuous vital signal, Disease type classification

LME

T ]2 7] THE-2 Hlgo]E] TS 96l Q1A ZeaAl o] Sia) A
2| 256 A=l Ao 8 S Adska 9l ot 5314 dlo|Eelg 245}
71§15t Q1 o] 74 9 Q18252 FAl= Qs 8 att ”Jf
A= Akslo|t}. BAE Hlo]E] Z 80%= M5 H
of| . B}k Qlgo] HEsl 1}%—5@1% gt 2z
ERER T EL%W Eﬁ}
o}tﬂ |87} e

ENERE

f3tdlo 1E1

.EL
>
%
pi=)
oZi
R

H%E%@%Eﬂ%llEJﬂﬁ%#@ﬂﬂﬁa%WATﬂﬂﬂﬂ
Basid,

al
=

ug

.Mz
B 72 A857] Y8 Physioneto]l AFE o] 9= CEBS(Combined
measurement of ECG) Dataset®+ 417 &2 Al 8| 0] B (ProSim 4)©] Dataset= A-&-
5199tk Table 1] Physionetol] CEBS Dataset= 19-304] Ato] 2] Z-& 74421 10
3-8 thAh2 2 Biopac MP36(Santa-Barbara, CA, USA)E ©]-8510] 278+ 24
d ECGY] lead 1 & I H|o[E|7} A= o] Qlrt. A E AlEe|o]E= AFib
Coarse , AFib Fine, PVC, VTach(160bpm, 200bpm), Vfib Coarse, Vfib Fine, TV
Paced 75bpm, 2nd Deg AV Block®] 107}2] 241 25} o] €] 2 o]-85}o] m-
DNNe| &ff] 4/ mtebr] Bl = dehd EAS SIS 4 0 B2 mDNN
Hely 243 5o g o] s ol

Table 1 Comparison of surface roughness (ym)

Number Gender Age Beats for a minute HR(bpm) HRV(msec)
B_1 Male 30 65 65.3 26.2
B2 Female 28 62 61.8 44.5
B3 Female 25 71 71.5 51.1
B 4 Male 23 63 63.2 62.2
B_S Female 22 71 711 380
B_6 Male 23 59 58.8 80.7
B_7 Male 30 53 538 388
B8 Male 19 93 924 62.9
B9 Male 24 62 62.2 79.9
B_10 Male 26 61 61.6 30.6
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H. J., 2009, ECG signal compression and -classification
algorithm with quad level vector for ECG holter system, IEEE
Transactions on Information Technology in Biomedicine, 14.1:
93-100

(2) Goldberger, Ary L., et al., 2000, PhysioToolkit, and PhysioNet:
components of a new research resource for complex
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Cardiac cycle-synchronized Low-frequency Electrical stimulation to improve Blood flow
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system, (b) Facial Paralysis Class measurement system
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Table 1 Experimental results of shoulder angle measurements

Measurement method Measurement
Goniometer OpenCV el;ror
(degree) (degree) (%)
Forward elevation 169.92 168.24 0.99
External rotation 80.37 79.69 0.85
Table 2 Measurement results for the NS and HBGS
Raise Close eye .
No eyebrow tightly Smile NS HB
Side Sum o
. ASOIO | ASOtolO ALCtoM (%) | GS
(pixel) (pixel) (pixel)
Left 26.3 21.7 39.6 87.6
1 97.3 2
Right 29 19.2 37 85.2
Left 30.8 7.3 16.9 55
2 99.6 2
Right 25.7 10.5 18.6 54.8
Left 1.6 16.6 1.7 19.9
3 29.5 4
Right 18.4 16.6 325 67.5
Left 28.6 17.5 17.5 63.6
4 70.1 3
Right 23 11 10.6 44.6
Left 2.4 6.9 16.7 26
5 86.4 2
Right 2.9 8.4 18.8 30.1
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(1) R. Shrivastava, “A hidden Markov model based dynamic hand
gesture recognition system using OpenCV”, in 2013 3rd IEEE
International Advance Computing Conference (IACC), Ghaziabad:
IEEE, 2 2013, pp 947-950. doi: 10.1109/IAdCC.2013.6514354.

(2) N. Boyko, O. Basystiuk, Shakhovska, “Performance Evaluation and
Comparison of Software for Face Recognition, Based on Dlib and
Opencv Library”, in 2018 IEEE Second International Conference
on Data Stream Mining & Processing (DSMP), Lviv: IEEE, 8 2018,
pp 478-482. doi: 10.1109/DSMP.2018.8478556.
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Effects of step length and speed on muscles of the lower extremities during weight-bearing exercise

in middle-aged women
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Mistletoe extract alleviates collagen-induced rheumatoid arthritis in a mouse model
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Fig. 1 Experimental protocol
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Fig. 2 Effect of VCE, TCE and TSE on the progression of arthritis
in CIA mice
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Real-time monitoring of curing state of synthetic resin emulsion paint through RGB sensor
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Fig. 1 SEM images of fs laser-induced structure produced
with various laser fluences at 5000 pulses of irradiation.
The inset in each image indicates the central region of the
irradiated spot
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Fig. 2 Morphological profiles of fs laser-induced structures produced
with various pulse numbers at a laser fluence of 0.39 Jent. The height
was measured with respect to the original surface.
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Evaluation of interfacial and fracture property of structural composites using NDE
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1. Introduction

Here, we investigate the impact of thermoplastic PP fiber contents
(from 25 to 75 wt%) in ¢-GF/PP commingled yarn on mechanical
properties of the yarn itself and woven fabrics (2:2 twill) by
conducting tensile, compressive, flexural, impact tests, and
dynamic mechanical analysis (DMA) with different temperatures.
Moreover, degree of impregnation and adhesion properties are
characterized by void content, FE-SEM, and interlaminar shear
strength. From the results, we finally suggest optimum composite
ratios of GF and PP for high-throughput and mechanically reliable
c-GF/PP composite products. By observing the change in fiber
arrangement with content, the optimum composition of the GF/PP
composites was investigated.

2. Experimental

PP film
(Thickness: 150 pum) _
1 =F
280+C)\ (2604 -
GF/PP i sypa )| $3pa .
Commingled ° = = |:" >
vam fabric = e © O O O i

Fig. 1 Schematic of manufacturing for c-GF/PP composite
using commingled yarn

To prepare ¢-GF/PP commingled yarn, was used in combination
with a GF (SE1500, Owens Corning Inc., U.S.A.) and PP fiber
(30PP, Large Co., LTD., Korea) using air jet method. Diameters of
PP and glass fibers are 30 um and 16 um, respectively. Figure 1(f)
shows the schematic process of lamination of c-GF/PP fabrics by
sandwitching the fabrics with another two PP films using a heat-
sealing laminator (Xperion Co., LTD, Italy) to produce the final
products. To melt and cool down the lamination products, heating
and cooling steps are employed during the lamination process,
where 280, 260, and 240 oC for the first three rollers are applied to
heat up the laminated composites, and 80 and 40 oC for the last two
rollers are applied to harden the final products, respectively. The
pressures between rollers are maintained at 5 MPa. Machine
direction (MD) is the rolling-in-and-out direction from the machine,
and transverse direction (TD) is the direction perpendicular to MD.
Thickness of c-CF/PP composite is 1 mm. For mechanical tests,
specimens are prepared in accordance with experiment standards

(size: 300 * 300 mm, temperature: 280 °C in a closed mold, pressure:

5 MPa, duration time: 10 sec).

3. Results and Discussion

Continuous fiber reinforcements are embedded in thermoplastics
to enhance mechanical strengths of the composite materials, and
their application extends to parts for vehicles. In this study, we
fabricated comingled yarn mixed with glass fiber and
polypropylene fiber, and investigated mechanical properties and
degree of impregnation of glass fibers in the composites by varying
polypropylene contents. We found that the mechanical properties
of the thermoplastic composites are deviated from common
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predictions at the PP content of 60wt%, where inhomogeneously
commingled yarns start occurring, which can result in unpredictable
mechanical properties of final products when the polypropylene
contentis = 60wt%. Dynamic mechanical analysis data confirms
that the polypropylene content of <50wt% allows for suitable
plasticity and provides controllable mechanical properties to the
thermoplastic composites

Fig. 2 Tensile load and width of commingled yarn with
different PP wt%

4. Conclusions

The ultimate goal of development of ¢c-GF/PP composites is to
obtain well-arranged continuous GF/PP composite. In high PP
content c-GF/PP composites (>60 wt% PP), however, high fluidity
of PP at conditions for process of plasticity hinders maintaining
structure integrity, destroying GF structures. Therefore, the
optimum PP content for c-GF/PP composite production is estimated
to be 50 wt% or less PP.
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Fig. 2 FE-SEM images of centrifugal spun PVAc/PP nanofibrous nonwoven depend on
various disk’s velocities ((a) 6,000 rpm, (b) 8,000 rpm, (c) 10,000 rpm).
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Synthesis and characterization of recyclable epoxy based on vitrimer
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Fig. 1 (a) Rearrangement mechanism of disulfide metathesis,
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Fig. 2 Synthesis scheme of disulfide epoxy.
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Fig. 3 '"H-NMR spectra of disulfide containing epoxy.
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A study on the effect of the gate shape of mucell injection molding on cell size and density
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Manufacturing biodegradable composite material based on PLA resin using in-situ polymerization
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Table 1 Swelling ratio and Compression Set results

Type 24h Swelling ratio| 24h Compression
P Q% Set C%
CB 0wt% 4.51 4.04
CB 0.5wt% 3.14 4.71
CB 1.5wt% 2.96 5.05
CB 3wt% 3.05 5.72

Table 2 Swelling ratio and Compression Set results

Type DSC Enthalpy
CB 0wt% 8.0554]/g
CB 0.5wt% 8.1021J)/g
CB 1.5wt% 8.2844]/g
CB 3wt% 8.4540J)/g
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Fig. 2 Compression Test and FE Predicted Behavior of
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Table 1 Mass and SEA Comparison of RRH-H Structures

L20 L15 L10
EXP | FEA | EXP | FEA | EXP | FEA

Mass (g) 30 43 70

SEA (J/g) | 0.514 | 0.495 | 0.739 | 0.690 | 1.120 | 1.190

Table 2 Mass and SEA Comparison of CFRP Structures
L20 M 05 | L20 M 10 | L20_M_15
EXP | FEA | EXP | FEA | EXP | FEA
Mass (g) 30 30 30

Vi (%) 5 10 15
SEA (J/g) | 0.520 | 0.558 | 0.594 |0.606 | 0.554 | 0.661
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Fig. 2 Winding Factor of Poles / Slots Combination
Table 1 Comparison target and design motor performance

Target| 3D Printing
No-Load
@1,000 Phase EMF [Vrms] | 4.16 4.49
rpm
Load Input Current [Arms] 12.4
@3,750
rpm Torque [Nm] 1.46 1.39
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Table 1 Range of process parameters

Range
Laser power (W) 50 ~370
Scan speed (mm/s) 800 ~ 2800
Hatch distance (1m) 50 ~150
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E90] 47 Ao 2HOR 40| BH 45t 2 Selo] DY
2 AgEn s, A2AzEAe wEss 883 $ua )

BAje} AR o] WASH =i, ol &l W7 olfok it

zgdon Zisld] AE9] WS SUsPIE gk W B A
oA AxgAT 94 W7 olfe] S8 ASE fEasdle B
stol dlasta, 4 AR wm Axstel A9 NS A5

O]l

shaA gk

2, 4 A= 3 3

2.1 Direct energy deposition
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2.2 Residual stress measurements
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2.3 Finite element method
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Table 1 Parameters for DED processing

Laser power (W) 800
Scanning speed (mm/min) 850
Powder feed rate (g/min) 4.5

Powder gas (L/min) 2.5

[Unit : mm]

Fig. 1 DED processing
Table 2 Boundary condition for FEM

Fig. 2 Distance from deposited regions

Laser power (W) 800
Scanning speed (mm/min) 850
Efficiency 0.2

Gaussian parameter 3
Convective heat transfer (W/m’K) 20
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Fig. 4 Comparison of the distance
from deposited region y normal
stress during simulation.
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2021, Control of residual stress in metal additive manufacturing
by low-temperature solid-state phase transformation: An

experimental and numerical study, Additive Manufacturing,
Volume 42, 2021.
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Development of multimodal powder mixtures for sinter-based additive manufacturing
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Metal Additive Manufacturing (AM) has experienced significant growth in
fabricating precision PM parts with a wide range of structures and complex
geometries. This can be achieved through various processes, including direct
melting techniques such as laser and electron beam melting, as well as sinter-
based AM techniques like extrusion or binder jetting. The focus of this study
is on the challenge of additive manufacturing of multimodal metal powder
mixtures, specifically bimodal micro-nano and trimodal micro-nano powders.
This research builds upon our extensive exploration of sintering and powder
injection molding techniques for these powders. In particular, we provide an
overview of the investigations on the consolidation of hierarchy-structured
nanopowder agglomerates and their related applications in net-shaping
nanopowder materials.

Understanding the nanopowder agglomerate sintering (NAS) process is
essential for the processing of net-shaped nanopowder materials and
components with small and complex shapes. The key concept of the NAS
process is to enhance material transport by controlling the powder interface
volume of nanopowder agglomerates. Based on this concept, we have
proposed a new idea for achieving full density processing in the fabrication of
micro-powder injection-molded parts using metal nanopowder agglomerates
produced through hydrogen reduction of metal oxide powders. Studies on the
full density sintering of die-compacted and powder injection-molded Fe-based
nano-agglomerate powders are introduced and discussed in terms of the
densification process and microstructure. The findings of this study have the
potential to be applied in sinter-based additive manufacturing processes.

2.2 3}

Figure 1 shows a schematic illustration of the densification process by
controlling agglomerate size [1]. The agglomerate powder compact exhibits a
bimodal pore distribution comprising nanoscale intra-agglomerate pores and
micron-scale inter-agglomerate pores. While the nano-sized intra-
agglomerate pores are easily eliminated during the course of sintering, the
micro-sized inter-agglomerate pores remain and restrain densification (Figure
la). By controlling the agglomerate size distribution, the compacted part has
a homogeneous or narrow pore size distribution (Figure 1b) and can achieve
full densification after sintering. The structural modification of the
agglomerated nanopowders by controlling agglomerate size might be a key
technology to obtain smaller and narrower pore size distributions. This
describes the full density processing of net-shaped Fe-based nanopowder
agglomerates by controlling agglomerate size in terms of the densification
process and microstructure.
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Fig. 1 Schematic illustration of pore size distribution in agglomerated
nanocrystalline powder (a) without and (b) with controlling of
distribution of agglomerate size

The key issue for the application of nanopowder to engineering parts is how
to consolidate the powder into the sintered part with full density and nano-
grained microstructures, especially through pressureless sintering [2]. As
described above, it was reported that the bimodal type of grain boundaries in
Fe-based nanopowder alloys, consisting of nano-sized grain boundaries and
agglomerate boundaries, act as high diffusion paths for the densification
process.

3.8

In this paper, we reviewed our investigations on the consolidation of
hierarchy-structured Fe-based nanopowder agglomerates in terms of the
densification process and microstructure. We also introduced their application
studies for processing net-shaped parts. Understanding the NAS process is
essential for processing net-shaped nanopowder materials and components
with small and complex shapes. The key concept of the NAS process is to
enhance material transport by controlling the powder interface volume of
nanopowder agglomerates. We found that the enhanced sintering effect at low
temperatures is evidence of the NAS process, which is primarily driven by the
densification process along hierarchical boundaries consisting of two high
diffusivity paths: agglomerate and nano-grain boundaries. This experimental
evidence provides a new idea for full density processing in fabricating micro-
PIM parts using metal nanopowder agglomerates. In conclusion, the
optimization of agglomerate size control of nanopowder is a breakthrough for
processing net-shaped Fe-based nanopowder materials.
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(1) Lee, J.S.; Kang, Y.S.; Kwon, S.K.; Cha, B.H.; Qin, X.Y., Adv.
Powder Technol. 15, 639-655, 2004.
(2) Groza, J.R. Nanosintering. Nanostr. 12, 987-992, 1999.
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CNC development and performance verification for smart manufacturing equipment
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Applications and perspectives of smart glasses technology for the augmented reality
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1. Motivation

With the rapid progress in high-speed communication and computation,

augmented reality (AR) and virtual reality (VR) are emerging as
advanced display platforms, enabling more immersive interactions
between humans and digital content. However, achieving exceptional
visual performance while maintaining a compact and lightweight near-
eye display module poses significant challenges for optical engineering.
Augmented reality (AR) and virtual reality (VR) headsets are now being
recognized as interactive displays of the future, capable of delivering
vivid three-dimensional (3D) visual experiences [1, 2]. These
technologies have valuable applications in various fields, including
education, healthcare, engineering, and gaming...

2. Approach

Figure 1 illustrates the basic components of augmented reality and
virtual reality systems. AR/VR systems utilize a near-eye display setup,
where a small image is enlarged to generate a large virtual image within
the user's field of view. In virtual reality, this display system is non-
transparent, obstructing the user's perception of the real world and
immersing them solely in a virtual environment. Conversely, augmented
reality employs a see-through display system that superimposes virtual
content onto the user's real-world view.

@ Real object

:1;|>m 1l combiners
O . 0
Q +—— Oplics

"——‘ Image sources

A: Augmented reality

Ey ._\

Virtual object

@ [
Eyes - ™~ Image sources
g e
) E
Virtual object
{)pnc-.

B: Virtual reality
Fig. 1 Basic components of (A) augmented reality and
(B) virtual reality systems

3. Discussion

Due to the specific optical requirements of near-eye display systems,
certain trade-offs often arise in the optical domain. Two significant
challenges include the bulkiness of the optics systems and the limited
field of view offered by displays, resulting in relatively large smart
glasses in terms of both visibility and weight. Consequently, smart glasses
devices would become more popular if they were lighter, more
comfortable to wear, and could be used for extended periods. In this
regard, Fresnel lenses, known for their thin and lightweight
characteristics, hold potential for application in AR/VR systems [3, 4].
Specifically, microlens arrays and lenslet arrays are crucial components
in the next generation of 3D imaging systems due to their favorable
optical properties, including an exceptionally large field of view angles,
minimal aberration and distortion, high temporal resolution, and infinite
depth of field.

-————

_ ~
- Over 180° FOV L=
- ~
- ~
, N
3 N\
; \
F N ¥
! @\ Lenslet array /Q’.‘:’\ ‘
Il’
v .\.__/) i ~ \ / v
Eyes "

Fig. 2 The diagram of the curved lenslet array provides
a large field of view
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Fig. 2 SEM images of electrode structures prepared by vacuum
annealing (left-side) and flash annealing (right-side), respectively
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FAES, HE 5o EAR 7o) EAHOR AL 7N AREHEE]
VESE FR5ols A7 k.

webd] B =RolAE 7]¢do] Al 7|Ht AnfEHERS T35kt
Zagh A A9 HekE Asisitt. AvEHER QL Al HE7HE o
oz Al 7|9t AnfERER] 1ks) wkbe] dfs] 2AHRIER
(Focus Group Interview, FGI)E 5191, FGI ATE vlgog &
THE A9 Mgt BAE A

B =RoA AT AUFHL AL 7]d AnfERER] 1EIE £
g S Az B sl mgo] d AR It

2, G4 Y
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Table 2 The 5 strategies challenges

Strategies Challenges
- Standardization of manufacturing data
Promote the |- Establish a manufacturing data/Al technology bank
use of Al in |- Establish joint research labs for Al
manufacturing

manufacturing |- Construction of a manufacturing data sharing

communication network

- Development of a manufacturing data/Al
Original and technology trading platform )
rigmal and | Development . of manufacturing

data

applied Al acquisition/sharing/control technology
research in |- Pgl\(/e(llo mﬁgt lof manufacturing data ‘KAMP’
; inked technolo
manufacturing | Development o%y main industry intelligence
technology

- Formation of a consultative body between Al
education institutions o
Enterprise-customized Al training
University-company joint Al
operation . .
manufacturing technology competition

Fostering Al |-
talent in
manufacturing |-

laboratory

held
- Al education support project for cultivating
practical talent

- Fostering of manufacturing data and Al
technology brokerage companies

- Establishment and  operation
manufacturing  data/Al “technology
market .

- Enactment of  an artificial

industry promotion ordinance . | .

Designation of an Al manufacturing industrial

of a
open
Fostering
small but strong
Al companies |-

intelligence

E{(Data)’, ‘7]|9(Company)’, ‘31Z(Manpower)’, ‘=A|(Problem)’ ¥z in %on%plex . ) i )
Hzol sfdslior & I e Ao Q‘ﬂﬂg‘aﬂk 5719 71 =] Sf manufacturing |~ m‘)aillﬁrf‘;é rh;fg .d%%: Fonsulting, purification,
ol A Jles Aalshd 1} 7 analysis, and visualization .
dohe A2 = elohd Table 194 2. - Ope¥at10n of a Manufacturing AI Service
Table 1 Advisory contents Support Center . )
- Pilot project for manufacturing data sharing
Keyword Advisory contents Strengthening |- Establishment of a Manufacturing Data and
- Development of original Al technology Al networks in Al Technolog}t{ Sharing Promotion Cou}rllc;l )
- The importance of high-quality data for the manufacturing |~ Promotion  of h manpovlver and _technica
Technology | development of AI technology g | cooperation with external Al organizations
- Need to develop  blockchain _technology to
mitigate manufacturing data sharing risks
- Lack of useful data inside SMEs 4, 734 =
Data |- Insufficient data available on KAMP(Korea Al
Manufacturing Platform) . H oo 24 R — olsloa BRask A o]
- Cleansing imprecise data takes too much time 2 A5 F9 AI_ 75t AnfEdER] ZAFAos B8 4 9l
- Support for professional manpower and = A2} IAE EES9lth AntERER] AEekE fsiAE Al 7]
government consulting for Al to boost SMEs' & o] "ezox|ul 7|Yo] EXF R FAS7L o] i
Company competitiveness with Al 70 TO JATS] A 2k ekt
- ool grow "AT Sxperts through inhouse o 339l Egol Wsick A7 Ak ANE ek} AL B3
training and technology acquisition Aoz FAR Y Az FAAY sl ELE7E 7]t
- Lack of Al experts
- Build a talent development platform to enhance - -
Al technology competitiveness ) ) é!' 2 —E— Toj
Manpower |- Implementation of a sué)pon project dispatching
Al experts as partners from the parent company )
- Universities and companies jointly open data (1) Morgan, D. L., Krueger, R. A., & Scannell, A. U., Planning
1s)c1ence;1 dc?part.ments t}? secu;e AIbmaré;()iowerd Focus Groups, Sage, 1998.
- Data sharing 1ssues that need to be addressed to : : ‘ :
solve manufacturing problems with Al technology (2) Ulsan Metropol.ltan Cl'.[y, A study on strategies to create an
bl - A knowledge gap between professors and field practitioners Ulsan-type Al innovation ecosystem for the advancement of
problem Difficulty in discovering smart factory problems key industries and the development of future new industries’,
that can be solved with Al technology 2020.12.31.
- Incorrect results due to lack of understanding of the field
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Development of a skin-adhesive sensor using nano mesh receptors
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Human-machine interface using electrophysiology sensor based on stretchable and transparent conductor
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Development of liquid metal based room temperature soldering technique
M. Kim, J. J. Park, S. H. Ko"
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Fig. 2 Electromechanical behavior of the composite

111

Fig. 3 Electromechanical behavior of the composite in harsh condition

Fig. 4 Electromechanical behavior of the composite as a solder
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Development of machine learning algorithms for anomaly detection of rotating mechanical equipment
B.-S.Kim", S. G. Baek
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Straightening strategy for partially heat-treated ball screws
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Recommendation of predictive model of indoor air quality in enhancing smart air sterilizer system
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Key Words : : Indoor air quality, Predictive model, Air sterilizer system

1. Introduction

Indoor air quality pollution is as deadly as outdoor air quality when
it has dangerous concentrations. Moreover, about 90% of human activ
ities are carried out indoors, engaging in various activities such as wor
k, studying, and other pursuits. Some substances found in indoor air p
ollution include particulate matter (PM2.5, PM10), carbon dioxide (CO
2), carbon monoxide (CO), and volatile organic compounds (VOCs). I
f these substances reach high concentrations, they can have adverse ef
fects on human health and environment [1] [2]. In this research, we ai
m to develop a predictive model to enhance the existing air sterilizer
device, in particular supporting the auto-control system development. T
he model uses historical sensor data to predict future Indoor Air Quali
ty Score in real-time to then be used as the basis for building an auto
-control for air sterilizer system. The several algorithm is used to provi
de an approriate recommendation algorithm based on data pattern and

its correlation.

2. Building the Predictive Model of Indoor Air Quality

In machine learning algorithm, predictive model may also be referred to
as supervised algorithm. The data is retrieved from BuildThing IAQ device
which store data regularly per second. Preprocessing is performed initially
and the Indoor Air Quality data is retrieved from April 18 to May 24 2023.
It has 444 rows data for further analysis, then proceed to data processing and
creating model.

Ll

Aasle i en 20

Fig. 1 Workflow of Smart Air Sterilizer System

Data preprocessing is performed by handling missing value, remove
duplicate data, find the data correlation among data and select the feature
based on correlation coefficient value. Afterwards, supervised learning
algorithm including Random Forest, XGBoost, Support Vector Machine
and Neural Network is applied as predictive model to build model. The final
stage of this workflow is model deployment which is also the basis for
developing auto-control system.

3. Analysis and Result

According to table 1, the correlation among data indicates that the TAQ
Score as target or output has strong negative correlated with features
including PM2.5, PM10, PM1, CO,, TVOC, and temperature while
humidity on the contrary. The negative correlation means if the feature’s
value is higher the TAQ Score will be low. Hence, the data interrelated, all of
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feature is used in building model stage. Data is splitted into two parts with
proportion of 80% for training set and 20% for testing set. During the
analytical data stage, it showed that all features of particulate matters data
(PM 2.5m PM10, PM1) have outliers, Nevertheless, the models yield the
good result over 80%.

Table 1 The Correlation Coefficient Matrix

AQSore | PM2S | PMI0 | PMI o2 TVOC | Temperawre | Humidiy
TAQ Saore 1 o841 | ooe2 | 0163 | 0925 | s | onain 0611907
PM2S 00841 1 09602 | 091981 | oogm3 [ o571 [ otseers 0523053
PMI0 00872 09602 | 1 097033 | oooee7 | -00%6 0164324 0500725
PM1 0163 09181 | ogro3 | 1 01653 | 00118 | 0261807 0547786
02 09225 000413 | o047 | 01658 | 1 000131 | 0579788 0619748
TVOC 08974 00571 | o056 | oorios | oso31 [ 1 0633147 0577131
Tanpeotre | 07141 015668 | 01642 | 026181 | 057979 | 06315 | 1 068662
Humidiy 061191 0531 | 05007 | 05478 | 06197 | 05771 | -0pMeR 1

The result of the algorithms are evaluated by Mean Squared Error (MSE),

Root Mean Squared Error (RMSE), Mean Absolute Error (MAE), and R2
Score. According to table 2, there are two predictive model which have the
R2 Score is 98%, that means both models are best possible score.
The Random Forest or XGboost has similar characteristics, particularly in
handling non-linear relationships, robust in handling noise and outlier. In this
case, the Random Forest algorithm is more stable since the score of MAE is
lower than XGBoost. In addition, both algorithms are able to leverage
parallel processing to speed up training and prediction processes.

Table 2 The Predictive Model Result

Algorithm MSE RMSE MAE R2
Random Forest 2.264 1.504 0.565 0.981
Support Vector Machine 14.993 3.872 2.142 0.879
XGBoost 1.939 1.392 0.620 0.984
Neural Network 14.008 3.753 2.645 0.886

All of predictive model has a good score entirely, however, due to sensor
data has possibility to send anomaly data, then XGBoost and Random
Forest algorithm is recommended to be used for Indoor Air Quality Data. In
term of further implementation, the predictive model is deployed to be
applied by air sterilizer system to build auto-control system.
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Fig. 1 Photo of wearing the multimodal sensor system
and block diagram showing the data acquisition system
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Fig. 2 Walking experiment and acquisition data result graph
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Table 1 Chemical compositions of AISI H13

C Cr Fe Mn Mo Si \Y
0.4 52 Bal. 0.4 1.3 1.0 1.0
Table 2 DED process conditions

Laser poewer [W] 850
Powder Feed Rate [g/min] 5
Nozzle Speed [mm/min] 800

(a)

Fi. 2 (a) DED process, (b)
Deposited protection tubes

Fig. 1 H13 powder particle
shapes
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3. OiEHE 2SF 7P S8 &t

Table 32 DED#Z-S o AlZrE AWa} vj&3% A6 B
IFFEet AL HERf gtk 71E BAjel Hlugs o, F5H
Ao AT B 656.134 Mpaz O &4 Uehton] nT o
AollA itto] WSt wiEhA ASEO IAFEE ¢ =2 A
o7 moEh ATl BF 53.8 HRCE RAETE &8 A Solg

% glom), QMrAoR AT HI3AAE SAHA ekdrh
Table 3 Tensile test and hardness test results (average)

Specimen Tensile strength [Mpa] | Hardness [HRC]
Non-deposited H13 648.495 15.08
Deposited H13 656.134 53.8
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Fig. 3 Temperature variation according to time
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Fig. 1 Driving method of caterpillar excavator
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Fig. 2 Undercarriage system
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Fig. 3 Result of interpretation on solidification of improved cooling method
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Development of a trampoline rehabilitation exercise system to strengthen the muscle strength and balance
ability of the elderly
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Fig. 2 Algorithm flow and result of real-time motion recognition and evaluation
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Fig. 1 Final Development Goals of Prt dog Healthcare Exercise System

Fig. 2 Components of the Pet dog Healthcare System
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Fig. 3 Curling operation equipment of T-shapes duct product
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Fig. 1 Photometric IES image
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Table 1 Comparison of etching depth (nm)

Etching depth
Level - Error rate
Design Result
2nd 297(279~314) 247(238~251) +16.4%
3rd 580(566~592) 676(635~721) -17.0%
4th 877(845~906) 974(958~992) +11.0%
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Fig. 2 Photometric simulation image

39 2+ ol tit #3 FEe 2uske AHe oA FEE
FAsfstel ® 13 22 Zo] BAE JHe 27N AlEEeldS
Aega Az, 75R, BSOL, BR, BLL, BRR AHolA] o] 2os
selsigiet.

Table 2 Comparison of intensity (cd)
Measure Intensity

point Regulation IES image Simulation
75R 44,100 or less 150090 44205.6
B50L 350 or less 538.8 254.4

BR 1750 or less 7026.2 1728.8
BRR 3550 or less 407.2-7969.8 127.1~3269.9
BLL 625 or less 258.6-6600.4 68.4~638.5

3.28

2 oA dEtEHAAe] 13) 27 Mask®] @AtE Qlste] o
01 @37 Hot spot @/de] A lskairt. & 374 9A0IA
o] Zo] M= 7t Levelol @t +16.4%, -17.0%, +11.0%=, 1

Mask 24} Mask®] Zlo] Hat= 22t

T 1T

Hot spot Tt 34 oy d

o AAAE Fesolrt. of2fdt Bl FFe 20171 flsto] g
e pAstolon, 7 Ade] ot Al doEe Agdelde

Fato] SHlatsirh
AT Anke B2 vkt A0 48T A9, A X

wE o] WA

2 OgREe B%Y 419 36
(LINC3.0)1} 2023 % A5
o] 7|2} o}

£ 5l

olsk

R a4

B oA e 7IdE

A" ALDXIH eaTgT
28-S Wyt
gnk L

2
an

Act.

Afst 4419
SRR
7 A2 )

[1] Hyounggu Kim, Byungdo Kang, Hosang Lee, Jaeseung Sin,
Junyeong Park, 2009. The Development of Adaptive Headlamp
for Road Lighting Under Rainy Weather, Korean Society for
Ergonomics, 132-137.

[2] Standards for installation and luminous intensity of conversion
beam headlamps (Related to Article 38 Paragraph 3 Item 3).
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Al modeling for power consumption prediction for energy efficiency enhancement
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A2 2o AL (ol LAJLA HlEEES 1990d 6 8EO|A|
20184 14.1E02 Jrketal, A AA oz B 2A7tA &R

2 40.8 G/CO2 eq 20199 tjH] 1 55 7|50l= 5 247}
A T FAEAE T gtk s A HRe) ofvz]
Hio] Adog w2 Hor oA FHok= 2050 ©A
SPelAE At FRe] 7R uiERRS o] Aghast ke
Y4Aolet. olfgt thgke] dloJelE ol lofstal, Aok
Zole S FEAHor Heop] Yol AT 5ot
g9g etz g

oxl p &
O o

=
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O

e
ko

228
= R A8 IS 59 0019 389 AR raw
HE sfotel 2 o] 2839l o2et raw Ho[HE 28
EEFH R 7Hgshe AAE S st 75 HolH

-
=

L o

HISRE R Wighe) RElo] et £7 QA
HERE thE LSTM R9g Adste] 2

=

O

=
=
=]

ohi LSTM EE& AR8517] S1al Elole AEClA A= (kWh),
AE%), ARA), FEALFHKWh), FEAHFH kVarh)S Ftt. ©]
Fof AHEF(kWhys i5stEe Y FtolAe e Hess Aol
AE Aol & Wl AT 5 = TuE o £¢l vl 7302

=
Aokal, ¥HE Sl 503] HHg/epochE AMESH] RS E#ioqlrh

il

o
s

wx U

*sequential 1"

Fig. 1 Summary of LSTM Model

29| B/5Hg

of A17\5} st o

Weights & BiasesZl= MLOps SHZS ARES

ZHEOZ WS mse, FE4 AA mse, EFJo]d

&4, 4% 24 471 Z9L BUH S5 Fig. 2 ZE 4] o
3 sk ol
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(a) Train mse

(S

(b) Train loss

ol o

\

(c) Validation mse

e R ——— o
e = e e )

(d) Validation loss

Fig. 2 Learning Curve

Fig. 29} Zo] 29 AESH A% MEQ] Jxr} H|S5H] iteration
10S 715F0% 027 375k JES Kol ol wzglo] BAsHA]

O R OR S5t
o fae ssknt

AT

gloo

=

onsie, LSTME o]&gt mdl k%

Factory_code

RMSE_Scaler

[Accuracy_Scaler

1100

0.033864143

96.11358568

1101

0.07030233

92.969767

1102

0.04260708

95.73929198

1103

0.038836837

96.11631632

1120

0.035198014

96.48019858

2100

0.045425568

95.45744322

2120

0.055342004

94.46579963

2140

0.068071254

93.19287464

2160

0.066044584

93.39554161

Total Accuracy

94.88120207

Fig. 3 Overall Accuracy of KEPCO Data
Fig. 32 7128 RMSE 341& o|gst BE 342 KEPCO U
ol§o] A He=E Aert ol A AR o5 mdo] WA gt
TE 94.9%E A oF Algdlolde] 7hssin aaF ofuA] e

o Zlofg 4 9 Ao& slthArk
% 7]

2 RO EISHREAT AT WS 20234 AR
@392 ALoT FTFRUPIEA ARS Wol 248 A7
(DX/I3 RATFY B3 AR FHUL Wk

dazd

() H. H. Lee, N. Y. Hong, T. W. Lee, 2022, Comparison of prediction
for multivariate time series between LSTM and VARX, Journal of
the Korean Data And Information Science Society, 35-47.

(2) E. M. Kim, B. H. Lee, 2003, Performance and Root Mean Squared
Error of Kernel Relaxation by the Dynamic Change of the
Moment, Journal of Korea Multimedia Society, 788-796.
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A study on GHG reduction through the application of an immersion scrubber system in water treatment facilities
D. H. Oh'", S. L. Kangl, K. S. Yoo', Y. I. Jeong2
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Key Words : Microbubble, GHG(Greenhouse Gas), Aeration, Nitrification
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UE v AA 4= BaFd 712E 227 ouA] AR
| 2A7Es wiE A Rl tistel =olsa gl ofef o}
2 715slol| ti-8317] 919t 7 =71 7 gefe] WER ARl AE
of whet 3 9 AR ek 2 =wollMe F7 AV FAA]
Aof| mpola2 MES 2gote] pAE] TS Het aedolal ZAHY
B/l Bo] 27t HiEHE €9 o Sl WHES

M H1 =2
ek

flle

- AASLA

2. stHrAi2|ArEel DO|FE His A8

2 ZghAE Hola] AFs] AJARNDIWS, Dip Injection Wet
Serubber) }8310] Fig, 17+ 2:2 73] 50 ofskl mjo]2 w2
< o YA, 82702 7+ 29| HAHo] 9nfQl Denipho 37
£ 7IFte 2 4909 1,000, pH 12.5, 3~5m’/min®] 571%, 7247E]
SYAREE A 8Tt WA AR 71E @4 2591 30CE 70Ce |

e .-""-
Fig. 1 Microbubble diffuser and microbubble shape

Fig. 2% 3} #2244 9] Denipho 574 % ZF Zuthe] N,02] Hf
A5G FYF-0'E N,O HlE-mg)E UER Al 2(F71%)
9] WiEAT= 16.3mg/m’, 74]2}_(2}—?;_1 :6‘_7]}_) 65.6mg/mt, Xﬂ_”i(?l'?;_‘
971%) 51.1mg/n’, A4Z(271%) 129.5mg/m’olct. & Aazel 57]%
oA 7Fg =& A9 N,O HIEAIRE Holn, N,09] 49 B+t ui=w

£ Agohd oF 14.465mg/d2 AT 4 Qlek

Fig. 2 N,O Emission factors for Denipho process

St A oA ] N,O A H7hE-2 oh33t 2ot Nitrogen
Oxides(N:0, NO, NO, ) o-i-e] AiZablel s}, siotel o
Az}, AARlolA HiEEE Ao tiRRes BEsH AR NH-N
— NO; — NOy &A= AaEe). oy 3789 A= 243k d4
7tA7F @AEE B4Q0 NOs-N — NO,; — NO — N,O — N9 &
o= o]Fof2]A Hr}.
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Z et Aatsy/edst 34 7] 3o AP st 3
olAe] arVdupdae] 84 Aol wet datekac] Axgrt. gl
&2 NO siEHa} wjEote], s} ofg lofuh= s} o]
N,O & HhelelishA ot b 27 gmgas] 84 Hee 5
9] DO sieot Z71gmAE 2he] A ARE 8l 5z st
2 & volaz WEY| Y 84mo] =9 45 £ £59 DO

g AUA2 A §4% 5 9o volaz vie] 4 St 4

(12! stokes’ lawol| met S 4= 9tk
2
_ pyd
Vs 185 ¢))

V, :uolaz MY 4% £ o e B, g FRIEE,
d : elolAg BB A p : {AY HEolth 5 so]a2 Hgel
A & 20 470 Age] WS volaz wEo] Aol
oA~ nlo]|ga2 HES Al &Ll 7haslA Hil.

3. 24V 7Y HiERE

7]& Denipho 374 T7|Z0A9 AA EEE x %= 7P x %
o] a&2 W] Sl 27|z 2715 Sl ARgEE 8719 deES
ato]32 HE APl A8 o 71E x % Hoh 2 (x+a)%9
BES D|ZOIA HolA Hrk. wEA 71E x %2 B&S 2857 9
o AR 718 AHFY oF 50%E AT 4= Stk olof Higt AR
A 7)1E $F715 S8 27 FAHL 0.5~0.7kg/arS] A7IAE B

2 20t T o o

sfop ShAEL, w32 HE AVIRAE &8t 27)3H B¢
0.03~0.05kg/em 2] % A 7IAE BARE| dige] o TS ffgt A
o] 134207 7asH] ot B4 nlol3 2 WE Argae] A¢
AR 9] 2] :4lo] 71E £5719 A £491 71E OiH] 128 &
A 4= 9lo] F(Payoll W2 A AHIEE YU 4 Qe =AY AmE
o] ZasHA =H shmlsA ] gol|A o] 247kA 7dE1ER] Scope 2 B
EF AP Al WY AR AET) vjEste] 2A7EA wijESFo] ThAst
7 "t
37|

B ATEL SAMA7| AR A] et A 7 eASE wHlgA ]
2 ZRE 7% A AT 20239 AR(EAR) Q] AP Hs
JArA71EH0] A gE wop 2o A(DX 7|5k BtA I &4 A
ol DS e
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(1) G. Nam and J. Jung / Ecology and Resilient Infrastructure (2016)
3(4): 256-262

(2) H. J. Yang and J. M. Park and M. J. Kim / Estimate of Nitrous
Oxide Emission Factors from Municipal Wastewater Treatment Plants
(2008): 1281-1286

(3) J. O. Jung and Y. J. Jung / Industrial Wastewater Treatment Containing
High Concentration of Ammonia with Low Energy Micro-Bubble
Reactor (2016): 286-291
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A study on UV ink printing device for power inductor production using cylindrical magnet
H. M. Lee', Y. C. Kim!, E. C. Kang®, J. K. Lee’, S. L. Gang'
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AA71710f| Bol7ke ok QIEE #Fo| Wl Hlgs] S
Togxn Azol FAT Hgls gty A7) Ae-S A= O
2 ARgELh 09 Qg e 54 DA WY G288 o7 A%
" Hxolt, 20224 wRe] HiEA] 7|52 DDR4YIA DDRSZE A
83} A 2L drEs191 1, DDRS Aglo] 1] S19H 429 717} 7|t
1 9l Agto|ct. DH EXAF DDRSE Ago] ©r)7te] el 57
ot & 45Ut 247 o2 Q% =8F71E |df & 4 itk
ojelgro] 2l&Ado] 7set mhe] oldH At 888 SUH A 4 e
22 N, & 9715 Ade gast o] EE Ak uvela 94

A7t e

£ Q7oL W15 A4E Bgelo] w9 Qe g UV
A W15 A8 A2 §io] 4, st WRei Astel A% 14
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AYA B 224 A, 2229 TS e Q) BEE
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glo] Aspr] 91t A ARG A1 A4 A g4
A 5p7] s @71 madE A @de B Al
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Fig. 1 Cylindrical Magnet

<

QA 239 Q1A Arl= 712
gk 3 Q1af FAMo] Azt A £Y
T 7 SP)de Mafok, Qg xlolA
Heating Box9l|Al HE o5 12342 7H4 HjE FHo|
A5 AR Axste] A A Al HHoY e EF
Mgt 2E2 08 A 1tond] O F5 & Sl REE o|8olo]
= ol Aot Adigle] Y7t uo] FHef AAA 0= mHAA
She e AReE & oF ¥ o 22 S HEsto] QS Wttt
ute] Q19 Edge F QIS 5171 floto] AAIE 4okt ohl <
HH QZtHT Edge F-& 3A AR § oHgisto] 239 QapAls
Aleigh 3 AlZo] 0.05mm E=EA Aokl QS ARSI
o] QIYE UVYA Q14 Al EHAE, Edge # 93] A, 43 £}
&, Edlo] 14 o o] F| Fge] A=A HESH] sl ¥71F

—{O]w O.>,J.4

gt 12 g
o I o2
| < 9,

o @

i

Mo o & 2

7

==

=

£,

125

FIA2

S5 HAslo] &

CRCRCE B

238 4 HAE

Edge®

Edge 914f o 2ol

Fig. 2 Test Process
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s 71 AE HEAA, 3D dA B4
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[1] Yea-Seol Park, Seung-Kyun Kang, Ju-Yong Lee.(2021).3D
Printed Electronics Research Trend.Journal of Microelectronics
and Packaging,28(2),1-12.
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Effect of vibrating nozzle pre-compression on the behavior of compressor suction valve
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Key Words : Vibrating nozzles, Linear compressor, Pre-compression, Valve behavior
1. kl E Table 1 Specification of the vibrating nozzles
) 0%]%7]1%1/\%%;?1 j_;‘;ﬂ 548?%3 /\]'ELJE}:;;} 3_111‘] ;;727]—1 Model Dimension(mm)
ago] HiH] Fa7t afoldes A AHo= A odels P , .
2 4ulEe Fop| Y weo] FEH ojoAL Aok ofd] wat (Vibrating part _ Stationary par)
98 WA, 448 WA ol 1k Agsls Ay Aol Model 1 14.6 7 146
A% 18g Y7l WeAo] Zlet ek £ ATME A%k Model 2 80 - 14.6
=2 ol8ste] 457] FduE FAl fdsle Wuie] AFREE Model 3 40 - 146
%wmx} St ASL LT oFAz °1$—<j11% 3105 Model 4 e 50
Isutol TATER o]Rold gr WSikZo] Ussir Ay

9% it 93] UAEASe] P38 S8 AT mAE Model 5 80~ 80

gko] o] OPO}EOH:} Model 6 40 - 8.0

2, 4 gl 3, 2ot @ ozt
A= L= HE 242 o} AT Z=o A = .

F;g = LﬁEg;dgﬁ i A Njﬂj ety £ SpE e} Y1) 2 e 49 UEEs
91'}\ ] 3DX 1 ﬂ ]’ E]' Flg 21_ =1a’o ]—4 H—uEE L]'E} O]‘QO]'O% H}-/nﬂo 10}1_8_1—1'7]' 5 glj_ 7%50" ] ]}1_:: ogﬁoa ?___]- ]-H;_OP

Witk 2lujo] 5719 AYYELES FAsH] ol 2B AlLES
o 85ttt EJOA ARt BG5S T A|AHoA HHFO
2 HigiE o] AFatEet d4Hn. fyo] 45719 HAELS A5k
PEAT AZH. g5H e dEAE AU Yol 457 1AE
o] F2E SYUEE S ESHA Hrk ol S9HE ST
& KEYENCE LK-G30005 A}23}19it}. Table 1-2 & AtojA] A
o& sz AlYS Uerdch

Fig. 1 Schematic of vibrating nozzles in a linear compressor

s R el —n

=

Fig. 2 Schematic of the experimental equipment
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=3 Fig. 38 RPMI} AZLZE ZZ0 II]-‘:'— okz7] Zoid o]l A5S

etk RPMo] 27H09] et E988] Mele Agdoz S0
o:lo:q AELZ 2 Eo| _7].01-01] u} _g_‘_ljlﬂﬂl:]_/] I:ﬂ_r]E AgHo=z
F71atsict. cttE AT AT SULE AT Bhe 4R e

SeUSIE Wole] $3S 27 5] BEE ZMIIE AL A1
o5 9lok BF D] PRI SRR ! 5 o0
£ @48 BRse] kot BEAY oIE WY Ve F5977) Ua
stk

200

180 DOstroke 15.6mm

7

160 B Stroke 19.8mm
140
120

100

80

60

40

Normalized displacement (%)

20

1500

RPM
Fig. 3 Variations of normalized displacement with stroke and RPM

=

(1) Jae Min Jeon and Young Lim Lee, 2023, “A Study on the
Feasibility of Pre-compression in linear Compressors Using
Fluid Diode”, Journal of the Korean Society of Manufacturing
Process Engineers, 22(3), pp.55-60.

(2) I Sun Hwang and Young Lim Lee, 2021, A Study on the
Cooling of High Temperature Refrigerant Inside a Compressor
using Compressor Body Vibration, Journal of the Korean
Society of Mechanical Technology, Vol. 23(1),pp. 50-55.

2}
o

23



Z5t9] 20239 % EA &9

sk

oZ,

A

=1

TR AHS 0|83t SPRY AFu|E
By, 289,

T 3] A A%l BF A7

ursla, olck=, AN’

A study on the joint behavior of self-piercing rivets in and aluminum alloy 3 plates using FEM
H. S. Jang, S. M. Yun, H. S. Park, D. G. Lee, S Y. Kim"
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Key Words :

SPR(self-piercing rivet), FEM(finite element method), Aluminum alloy, 3 plates

1L.ME

At AH| P A HFRE Yol Rkt Y] &23to] 7t
Sttt o] FoME AZ moj4 ¥l (Self-Piercing Rivet, ©]5}
SPR)Z §4o] olglE o|FAME HYoh= 7IAA A ez o
et A7t AP ik 22y 33 SPR Y ATe @A A
71& FAIG Hlus) wie Hon, o]F MrEe] Xt iRt AAH
Ql APt a7Hnh o]FAaAe] At doA sAH HEE =
%]3]"?'4 A9 APt AE date] &g Fol AAHol AT
< 48 & Joh 2 97 oi4d IlE H8ste] SPRY} 4F
iZHQJ 3% 3ol it st AA| A Axte] 4]

o™ =A

SPR A% 242 Fig. 13} o] 4ste] vjdstn, 7|44 42
Table 13} o] Afatdlet. HAE ol WFORZ 100 mm/s] &
2 AAES, SPRE E0IQl 9 mm T oF} § A7t v
10,000 N¢J & O}EHE 7t BARE Aok, ol ofF §lo] 1
A A2 fAEI Qe He ol% OlTOVlD% THE
skl Aol 9 %*ﬁm:?-_ 0.033 mm/s®] £EE Holslrt. At
o] mriwlo] {3 FEolA Rej=le ARelA sae 1311 Hrt.

2,

(@ (b)
Fig. 1 (a) Joint configuration diagram of SPR, (b) Definition of
parameters for joint of SPR

Table 1 Mechanical properties for SPR jointing (MPa)

Material Material YS UTS

SPR AIST 1045 1259 1825

Top plate AA6014-T6 1.5t 175 283

Middle plate | AA6451-T6 2.0t 316 340

Bottom plate | AA6451-T6 2.0t 316 340

3. oM Zat Y gt

SPR T EAJo] et Hete] wii¥a= Fig. 1(b)2t £2H, ST
= SPR g 1 SPR A3 %7 (Shank Thickness, ©J5} ST)2] A<
O]E}. E&OJ FL2 209 (Flaring, ©|5} FL)°& 39| 41 ek
az], 1 OlE|23 (Interlock, ©J5} IL)Z S oty & sfo R

Qg Aﬂaq 58 W3 A4 WEE PRE WYUEDO|A (Penetration,
oJs} PR)C& SPRo| olFAAME Wedt 42 WeF &4 WY 52
ojulgi,
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Aesdol diet 7a4 A5 As) A A shy o] A
3= Fig. 2(2)%} 7*01 Hlastal, s 9 AA et A3k Fig. 1(b)
o Aojd ujH4E AF8slo] Table 29+ Zo] Azlstact. &3t <

A B Fig. 2(b)sz} Zro| Assto] ulwslALt

(a) Cutting plane result (b) Tensile test result
Fig. 2 Comparison of SPR FE Model and Experiment

Table 2 Comparison of FE Model and experimental results
on the joint of SPR joint and aluminum alloy 3 plates (mm)

FL IL PR

Experiment 4.00 0.53 6.10

FE Model 4.00 0.43 6.20

Error 0.00 0.10 0.10
4. 28

B Ao FL, IL, PR9 2= 0.10mm ©]5}H2 Table 23} 2t
Ty AR At sz AA Atolof] 2.58] H$ ztolrt EA
stolnt. Al AR E BAE AR wAE] AlRshy s
AoflHe & tHoZ AJst7]el AAE ztolzt WSt %
750l s|A Aabe 4023 Nog AA ¥ Arkel 3,835 NI} 188
N9 #polg HAAT Q&2 0.05 oJHRA HwH 22 a9
2 Yepdtt

ety olzigt 4 A7= DEFORM 2DE o]
2 Zgto] A A= 9 AFdE o= I5AL

7|

o

o] =22 20213 FHFAMA7IRH ] Agor Far|dledE

N34} 2197 20239 FHAAF ST O] ALz h=4ted7]

SUTEY) A S ot H A9 (83073212, 2021 @ F471%97]

SSAEARR), (P0008425, 2023 AHIE A A GALY)
gy

(1) Xu, Y., 2006, Effects of factors on physical attributes of
self-piercing riveted joints, Science and Technology of Welding
and Joining. 11:6, 666-671.

(2) Abe, Y., T. Kato, and K. Mori., 2009, Self-piercing riveting of
high tensile strength steel and aluminium alloy sheets using
conventional rivet and die, Journal of materials processing
technology. 209:8, 3914-3922.
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Acoustic metamaterials for broadband soundproofing in low frequency
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1.ME2 AAE S3F HEFEES COMSOL MultiphysicsE 53] W 8715 20l
SISl 3719] Wt 2uko] &tei= 717 121 kg9 343 misE AEG]
FT AT Aol A AF Aefe] Fasdo] thFEISict 7] B on, 3710} B Ajolo] 2 QuldlA Ho|S Msle] RE HEL rigid walls
7Pt AN FAH, Ag Alefet EACl B QFEvke Ol S = awieitt 11 AT 603 Hzo} 988 Hzol A 7He SISttt (Fig.
ofefet 71E WAe] SRS S5ol7] Slof 5% wieberdo] I, (o), QAR Sufo] A7t 95% AR el Z Exlidlo] oF 13 dB
2). ke 5 MBS 7S] A Bt R A IHE R opd Lpo ool 577 HzBE 1033 HZE A7} odedollA] 456 Hzo 4l
ofs FAll 7Pt 7t SRR, 4] Fukr Gelo] AR Fob o aba edede na (Fig 1(d).
A FGE Wol7] 913t A7 A o] =T Ik (3,4). & A7l
A, 27T} ool Yo 48 7S 95t n]2E o3t HERAS A 3. 49 Y o
SHIct AFg 424 a4 =& 7301 COMSOL MultiphysicsS £31] AA1E T+ ABEopie E5) slolsh vel2 o) Hke grle Zusllol)] Qluea
O WS At SIS 4= Qlglom, ARt Foll 1 AakE SISt EHEGKC, ZL100/E AFET AES Adsleltt ABS ABS30 2d%

rlo

u)
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Fig. 1 Schematic of quarter disc-shape LODs for (a) the
concentration of CTCs and (b) the isolation of cfDNA
inside blood plasma from whole blood. Each LOD consists
of three main injection-molded components
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Fig. 4 Generated voltage depend
on acceleration
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A study on planning of smart wear products with human factor-based EMS functions
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Prediction of mechanical behavior of composite structure according to various 3D printing conditions
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Electrical and mechanical properties of rCF/PP wet-laid nonwoven composites with silane surface treatment
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Fig. 2 FESEM images obtained from (a) Bare CNF, (b)
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Manufacturing and characterization of r-CF/PA66 composites using SFT pellet
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A study on petroleum pitch-based carbon molecular sieve for high purity biogas purification
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Table 1. Textural properties and hardness of CMS

Sample VTotal Hardness
(em’/g) (%)
PCMS-T700 0.11 94
PCMS-T800 0.07 94
PCMS-T900 0.07 94
PCMS-T1000 0.02 93
Carbotech CMS 0.12 90
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Fig. 2 Breakthrough curves of CMS according to heat treatment temperature
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(1) Goldy Shah, Ejaz Ahmad, K.K. Pant, V.K. Vijay, 2021,
Comprehending the contemporary state of art in biogas
enrichment and COz capture technologies via swing adsorption,

Int. J. Hydrogen Energy, 46, 6588-6612.
(1) M.M.A Freitas, J.L Figueiredo, 2001, Preparation of carbon
molecular sieves for gas separations by modification of the pore

sizes of activated carbons, Fuel, 80, 1-6.
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Preparation and characterization of asphalt pitch-based activated carbons with enhanced electrochemical

performance as EDLC electrode materials
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1.ME

Electric double layer capacitor (EDLCy= 3EH o} 52} BRG] o5t ofu1]
AP wAUSS 7121, Li-ion battery (LIB)®} ThEA] E25A40] o &2
o[ Jz] A Aot 2T EDLCE 1E3 EXo] Q7%= A (AR
o), 213P3 2452t 5ol F8790] ARt 711 ek EDLCY] X=
GEE2 U 9 o2g AN 4 Qe =2 HIEHAY} 9451 7]
el EAS 2= oA et 32 ARET Qirt SRR of2bA|
et nAPIEe] W 713EAS 2] wiRel 4843) ool
S ThURH ATQelA Z8E] Qlo] FEegel FERE Aol Te ARl
ORRAEE oAt |-0] 2| HefAfrt AAtE]7] wiEe]] ARgto] SR Gl
£ IR AAIRA] SARdo] ZAHSICE. Asphalt pitchi= 4§ Ate] Fat
2 SR flge] W IEE SATEE TR Qo] B2 BEleES
Zk=rh £5], asphalt pitche= A3 4] F4F=0)7] wizo] 71zo] vje- A
ShH, SRl agle] FRkE IA BiA] okl SAJRA: AR LSt ¥
wo| 7hssftt w2 delie 4571 2/93Fe &9l asphalt pitch
7I5E 3 HBHE 37134 SIRAE Alxslo] A8 IR (YP-SOFE
tiAlskl EDLC = 224z 2-85tr) gick

2 ARdelM Bdeac] Al 7HHo] ol =
asphalt-pitchS AFESIAT) Asphalt-pitch’= 557 SASHS Saf 1H|FH
4 371873 i AEEglom, AxE FJRiE CMC, SBR, PTFE
o] HRIElel =AAE olgsie] 508 AxELE AxE M
CR20327FECE | M Tetraethylammonium tetrafluoroborate (TEABFs) in
Propylene Carbonate (PC) 52} 7 2Vl EDLCE A=A ARk
FHATPAIE}= galvanostatic charge/discharge test, cyclic votammetry 12|11 ¢
HEA S Folo] H7IsleRE o] B kgl

Ho
2
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%
o,
2
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flo
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F 1-Z asphalt-pitch 7|5 Z/JEH4 (Pitch AC)2] 7155442 LERHCE,

Table 1 Textural properties of asphalt pitch-derived activated carbons

as a function of various steam activation condition

SBeT | VTotal | VMicro | VMeso | Yield
(m’/g) | (em¥/g) | (cm’/g) | (em*/g) | (%)

Pitch AC-6 | 990 0.42 0.38 0.04 62.0
Pitch AC-7 | 1340 | 0.60 0.51 0.09 443

Pitch AC-8 | 1500 | 0.70 0.53 0.17 373

Pitch AC-9 | 1820 | 0.98 0.62 0.36 21.7
Pitch AC-12| 2040 1.51 0.67 0.834 6.0

YP-50F 1710 | 0.79 0.62 0.17 -

Sample

Table 1914 Pitch AC] BHIEHAT} 37|35 Fal= 248} Ao Z7Rle]
w2t Z}7} 990-2040 mYg T} 042-1.51 em¥/g 0 &2 THEEQICE TS Pitch AC-9

£ A8 deaet AR HIEHAS ZH Sl3elle Eolll w2 71
11 (036 em’/g)7t BEEISICE

Current density (A/g)
Current density (Alg)

do 05 1o 15 2o 25 T 0s 1o s 20 2s
Voltage (V) Voltage (V)

Fig. 1 Cycle voltammograms of bamboo-derived activated carbon
at various scan rate; (a) 5 mV/s, (b) 400 mV/s
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A|QJet BE Pitch ACS] CVEAL 5 mVis FARSE A ZAA0] o4
2l = =S on, FAKLI} S71stol| wet WRARY] Z712 At
Z+go] FefollA] leaf FENZ HIARICE T2t Pitch AC9S] CVIAL BE
FARETOA 7P 2 wAjo] TAT|o™, 400 mV/sollA 241e] #dgo] 7}
% 27 TEE|ILE. of= Pitch AC99] BIEHAY} 571% Higo] th2 B4
ERAET 94517] whEo 2 Tt
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Current density (A/g)

Fig. 2 The specific capacitance of Pitch AC as a function of discharge
current density

Fig 2 TR WFo| Pitch ACS] HIEZ-8eF HWslE Uepich rE
Pitch AC| BIEA83S AFdrrt Z713tel whe} ohmic resistance”} S7}
Elo] ZH]RIct. Pitch ACS] HIEZ832 0.1 A/grt 100 A/golld] 217t 436-
84.6 FlgT} 7.5-66.4 Fig 0 2 THEEIQICE Pitch ACS] HIZZHE2RS SHo] AIRE
o] 713kl w2t F7F=|lom, HiE ek THAge E/dst ARlel| uhet 2t
AF|SIE E3], Pich AC9E= 0.1 A/g®] AFEEo = YP-50FED S H]
Z7Agego] WAEANE, 100 A/ge] AFLEo= YP-50FEM =2 HIS
ge=o] WAEIQITE Table 1914, Pitch AC92] WA 13 2al= 0,62 em/g 2.
2 YP-50FS} -5 Yok TEEGARE, F718 F5= 036 om’/g O = YP-50F
1} of 2u) oA} 7] TEEQIL) Z; Pitch AC-9E= YP-50FS} ©e] 57150]
e 715EAS 2] whEel 7FE 9odt SEEAS 2 ZoR wdd
k. ZTAOE Pitch ACE 973 71854 2 A713lRiE4 0= <Qlaf 44
8 EDLCE ZAE tiAE 4= 9 A0 7ot

(1) Kim, J.H., Lee, H.M., Jung, S.C., Chung D.C., Kim B.J., 2021,
Bamboo-Based Mesoporous Activated Carbon for High-Power-
Density Electric Double-Layer Capacitors, Nanomaterials, 11, 2750.
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EMI shielding sheet with high flexibility and electrical conductivity using a core-shell containing high-content GNP filler
Ju-Ra Jeong, Gi-Hwan Kang", Won-Seok Kim"

Research and Development Division, Kcarbon R&D Center

Key Words : Graphene Nanoplate, Core-shell, Electromagnetic wave absorption, Flexibility

1. Introduction material provided stable electrical conductivity and EMI shielding
' performance even after the peeling test and bending test.

Forming electrically conductive network structures using core-
shells has been well proven to efficiently improve electrical and
electromagnetic interference (EMI) shielding performance due to
the easy connection between the shells [1-3]. However, up to now,
the core-shells has been mainly limited to low-content core-shells.
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2. Preparation of CNT/TPU core-shell
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Fig. 1 Schematic diagram of samples prepared with core-shell through Frequency (SHa)
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We propose a strategy to form an electrically conductive network
structure as a core-shell with up to 63wt% of conductive filler. The 4. Conclusions
TPU as core material was slightly melted by a heat blowing process
and GNPs as shell material were attached on the surface of TPU to

prepare a core-shell with a high content of GNPs as shown Fig. 1. In this study, the high electrical conductive sheet using a core shell
The prepared core-shell was compression-molded at a temperature coa.ted with a high content Of.GNP filler i.S eyfpected to be used in
of 120°C to fabricate a flexible EMI shielding sheet (H-GNP/ST). various applications due to high EMI shielding performance and

easy process.

References

GNP core-shell
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Fig. 2 Schematic diagram of Heat blow method

3. Results & discussion

The electrical conductivities of H-GNP/ST in the planar and
vertical directions were about 6540 S/m and 5.5 S/m, respectively,
which was significantly higher than that of the general composite.
H-GNP/TPU showed an excellent EMI shielding effectiveness of
57.7 to 92.4dB in the frequency range of 0.1~3GHz at a thickness of
0.5mm as shown Fig. 2. In addition, the H-GNP/TPU composite
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Manufacturing and impregnation properties of thermoplastic carbon fiber composites using solvent

impregnation technology
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Fig. 1 DSC result of dried m-PPO resin
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Table 1 Melting and crystalline temperature of dried m-PPO
resin

Orginal
m-PPO

Melt & Dry
m-PPO

Melting Temp. 263.1 °C 262 °C

Crystalline

O,
Temp. 231.7 °C

230 °C
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(1) Mahmood M.S, Majid J. 0.,2009, compressivercompres of

glass-fiber reinforced polymeric composites to increasing
compressive strain rates, Composite Structures, 517~523.
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Pattern design for the boss of a hydrogen storage vessel with high slenderness ratio
K. H. Ko, J. S. Kang, G. S. Jung
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Key Words : Hydrogen pressure vessel, Filament winding, Burst pressure
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Fig. 1 Analysis results for the designs
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(b) Test product of second desigrr before and after experiment
Fig. 2 Burst test results for the two designs
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Fig. 3 Burst pressure curves for two pattern designs
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Research of thickening behavior of styrene free vinylester resin for sheet molding compound application
J.H. Lee, M. W. Choi, M. Y. Huh" (" E-mail : herpoly@gmail.com)

Key Words : Sheet Molding Compound, Vinylester, MDI L.L, Thickening
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Sheet Molding Compound(SMC) 5782 Bt S0 &A1 A=
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Styrene & Hw0t =2 S5 AU SMC Azl A=Y, o}
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2.1 MDILL 7} Vinylester2| gHd

YD-128 A= 5}sh2} methacrylic acid(Thd8+2)S Triphenytphospine
(Sigma Aldrich) Z0fis}ol] SESAIA vinylesterS: EH351%ct. T vinylester
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Fig. 1 Schematic of nanoscale machining process

Fig. 2 SEM image of machining shape
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for wearable electronic devices
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Fig. 2 (a) LIG pattern transferred various wearable substrates.

Cross-sectional SEM images of (b) LIG on a PI film and (¢) LIG
on a cotton fabric substrate
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Fig. 3 Application of LIG electrodes for functional wearable
electronic devices
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Particle prefocusing and separation based on Poly(ethylene oxide) concentration gradient
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Fig. 1 Schematic illustration of the separation mechanism in rhombic channel
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Fig. 2 Experimental results of particle separation based on the
different PEO concentration gradients
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Fabrication of alginate particles containing CNT using electrospray
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Table 1 Figures before and after electrospinning for each solution

Before After
electrospraying | electrospraying
Alginate 17.44 mS/cm 52.1 mS/cm
Conditioning Agent
+ Ultrasonic wave 18.16 mS/cm 47.2 mS/cm
CNT
Water + CNT 17.58 mS/cm 49.2 mS/cm
CaCl 55.5 mS/cm
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science, 328(2), 421-428.
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Fig. 1 Measurement of hydrogel microscopy according to experimental conditions
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Implementation of high sensitivity pressure sensor based on parallelogram channel structure
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Fig. 1 (a) A 3D schematic showing the developed pressure sensor
comprising a parallelogram channel structure.
(77) Parallelogram Channel (-) Pressure Key
(b) Deformation of the pressure sensor when pressure is applied from
the left and the right.
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(b)

Fig. 3 Image as showing (a) The fabricated pressure sensor and (b) the
cross-section of the parallelogram channel structure.

(@)

3. 4% 2 2 n¥

Impedance Analyzer®} Push-pull gaugeES ©]-8clo] HPAHAY A
4 £0] 300imet HH| 200mE 7H= 4 AlAel dis), 37K ok
FE(15N, 30N, 45N)& ¢l7lste] A1 Wsgkes 34 9 A6tk
E3F WP QDS 7|F0R AET QER AFE TR AL, S
orele] Wkl whe A wekeS Ml A6k

TG A Eolot YRIE 7= A Ad 29
AArsto] 91t FURT A Hdste] g Fxof whE
ek&-2 Hlwstglom, 1 A= Fig. 40 VeIt

=

il

590%

asM

0%
— Rectangle Left Direction
~Rectangle Right Direction
Parallelogram Left Direction

e
]
-]
E

30N { /

7\

]
&

Resistance Change Rata [%]

g
F

Time [s]

Resistance Change Rate [%]
g
#

$

&0
Time [s]

90
—Rectangle Left Direction
—Rectangle Right Direction
Parallelogram Left Direction
—Parallelogram Right Direction
Fig. 4 Analysis and comparison of the resistance change rate between
the parallelogram and rectangluar channel pressure sensors under

increasing pressure conditions (15, 30, 45 N)

AR Ad o AME 95 LEZ] 59 dEE Tiside T
A3 Wakgo] fARH e v By A o A o
Z 0 e 8% W] g 71e o) A% Hekeo] o =4 ¢

L 72 Slsit. Yot Az A o) BaApag o]
A ko] § 2 A0 Uehieh thebd 2A12kE A g1E ANR
BYPEE A ke 7L 1 URES ARt AL Slshr,
3 A7 22 o AN i) WA A ke A
8492 FHsarh

o

lo o

1N}

Ll

(1) Ji, H. Y, Lee, J. H, Park, J. W, Kim, J. W, Kim, H. S, Cho,
Y. H, 2022, High-Aspect-Ratio Microfluidic Channel with
Parallelogram  Cross-Section for Monodisperse  Droplet
Generation, Biosensors 2022, 12, 118.



YA 2 A AFISHE] 2023 EASHET 3

7|5t @t 5

PR

) utolels WEo] A @ A

oY, olEs!, WYY

Design and fabrication of nanostructure based antibacterial and antiviral films

J.W. Yi,
248t o]of 23 Qhu ',

J. H. Lee!,

M. Y. Jeong"*

SAr et ol she 2y Aot

Key Words : Nanostructure, Photocatalyst, Localized surface plasmon resonance(LSPR), Antibacterial, Antiviral

1. M2
22 A Al o2 ] ojstel, EERA D el
ol o5 B3} 7} sobiet. fadon Sl elo]
g HE, &) Sof BB RS So| Wt dgth

lﬂi‘% ol ., ?%}H}OlEL F2 FE e, 202 A4H
o Aeof Yo o= AZF olAfo] AL, Hpof2 2o 1‘41?& Aeol =
Frget ghado] glol, ol TS Bt g4t gutele A BES
**74]5P°1 AlZFatazt sl

= -T“ﬂl*it v—f—4 —rl’r Ao 9} Zeh2nY
1_ /\‘LL_—__% tﬂ—ﬁ—_]
3 % @t %LH}O]EV\ é
ot Aee sk

2, L2 A

Ui 28] Al COMSOL Z2I3E o]g3fe] thrgin2 %
Wi e RS S| A F B8 wluste] sty
oh Yrezel BE02 34 4etd EW ZelzE 2y @it
(LSPRYS E3to] F3h9] 3 E4fo] GAEL HkE 7lchefe] Lt
w720 £ vkt Aol ALk 1 A2, theg)
o] g4g0] et g F 90 theas} gt A9 uc)
oF 2-5u} o4 P49t

Simulate and design nanostructure |

T

OOnU-VuﬁuGuOoﬁovaob
o

W 40 W0 %0 0 80 0
‘Wavelength{nm)

Fig. 1 Absorbance change of photocatalyst through simulation

3. 2 A 3

COMSOL 2213 o|g3te] MA% he?28 859 Helo|
Hgsto] AR BB AN FHS PeYTAE 2279
WA Bgstol AAEn B FEo) 2|y o] A
% R0EO]A 4027 Azstel Eelo] Y YA FHsta,
258 Fgoel UV theql2eE 24 192 Bot] 95 Evio]
e 2ok Yok 2T FeE FRsk

the 0] 271 A9 ol% o 220 nme] WA FHc.

1. Nanostructure
mold preparation

2. Spray coat
photocatalyst

4. Pour UV resin and
cover film

5. UV exposure 6. Detach mold

Fig. 2 Antibacterial and antiviral film production
process through nanoimprint process

4, S5 SHR| 4
FE MY

U= 50 200l 2

Fig. 3 Manufacturing process of antibacterial and antiviral
film through roll-to-roll imprint lithography

SN AT B, Prlold Ay BES o AL 19
£ BEE oxelE Aoz ate] Wasithn HuHol, the 7
25 ERE 71715 ot Ak, ol F5d Axmde Frtet
o] 59| oz Az Adystoict

EEE FA9 o]zE L 120cm/min £ 2 AP35} 1L, 365 nm T
&) UVE o]gsict

5. A= e

g WAl o' A2 IE2 JIS Z 2801 W41E E-85te] tiatatol
gt Bt 8L 2719 316701d W+t S24Y7E 208 7
Ao ZEY7} 3}‘% WA ofol, WEAL 2423t S Btk

HE s +Z&0f

Omin 316

10mins  123(61.0%) 91(71.2%) 21(93.3%) 15(95.2%)

20mins  154(51.2%) 149(52.8%) 13(95.8%) 0(100%)

30mins  44{86.0%) 66(79.1%) 7(97.7%) 0(100%)

= fol =
o [e) O [¢]
1ol 55 BEAA 9 13 5ol o1l F48 BE0AT A9
YEBE S 4 e A0E L,
duEHA

(1) Boldogkéi, Z., Csabai, Z., Tombacz, D., Janovak, L., Balassa, L.,
Dedk, A., ... & Dékény, I. (2021). Visible Light-Generated Antiviral
Effect on Plasmonic Ag-TiO2-Based Reactive Nanocomposite Thin
Film. Frontiers in Bioengineering and Biotechnology, 9, 709462.

(2) Lv, S, Du, Y., Xie, B, Xu, Q., & Li, C. (2023). Multifield Coupling
of Local Surface Plasmon Resonance-Assisted ~Au-TiO2
Photocatalysis Considering Bimodal Resonance and Superposition
Effect. physica status solidi (b), 260(2), 2200312.



A 28] 20230 EASE TS

el O = ko) o = 2~7

tu| A st 715 mAEStAE AIA-E AP A"

Z2EF, 4UE, Y, 2YY, BAE, 0102, M=
A benchtop water purification system for microplastic removal using inertial microfluidics
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Fig. 3 Analysis of particle density using hemocytometer

Table 1 Analysis of purification performance

1min | 2min | 3min | 4 min | 5 min
Input (#/10 pL) 59 101 114 126 185
Output (#/10 pL) 3 3 2 3 2
Purification Rate (%) | 95.65 | 97.03 | 98.25 | 97.62 | 98.92
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Development of beam alignment system in scanning beam interference lithography

using phase-shift grating interferometry
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1. Introduction

In order to manufacture semiconductors, optical devices, sensors,
displays, etc. in which periodic nanostructure patterns are utilized,
the need for large-area, high-resolution, and high-precision
exposure technologies has been recognized». Among them,
scanning beam interference lithography is a process of scanning
after forming an interference pattern, and is specialized in
manufacturing low-cost, large-area, high-resolution periodic
nanostructures. However, if an alignment error occurs in which the
scan direction and the direction of the interference pattern do not
match, contrast deterioration occurs due to smearing®.

In this study, true parallel scanning was implemented by
developing an alignment error measurement system using phase-
shift grating interferometry and a piezo mirror control system.
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Frequency-comb-referenced plasmonic phase spectroscopy

based on polarization and wavelength-dependent optical fiber system
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Fig. 1 Experimental schematic using RTP
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- S ROS — ¢ \‘\ cyber-physical system (I’CPS) and virtual reality interface for
a Unity = human involved robotic —manufacturing, Journal of

Manufacturing Systems, 234~248.

(2) Jin Won Lee, Jaec Hyung Kim, Hamza Khan, Saad Jamshed
Abbasi, Min Cheol Lee (2022), Unity-Based Haptic Device
Implementation of a Virtual Robot Manipulator Operation
System, Journal of Institute of Control, Robotics and Systems,
740-748.

(3) Young-Joon Lee, bong-su Hwang, ha-yeon Son, Seung-yeon
Han, kyong-jin Jo, Eun-han Kim (2022), Development of
Rhythm Game using Unity Engine.Proceedings of KIIT
Conference, 530-533.

Fig. 1 Basic conceptual diagram of system

Fig. 2 Work environment
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New contour error model considering tool orientation of flat end mill in cross-coupling

controller of five-axis machine tools
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Key Words : Five-axis machine tool, Cross-coupling controller, Flat end mill, Tool orientation, Contouring accuracy
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Fig. 1 New contour error model considering tool orientation of flat end
mill in cross-coupling controller
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Fig. 2 Robot carriage system and guide bearing 3D CAD Model
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A A AE] 222 Earth Gravity, 24 Payload®]
9 AAZ7, Reaction force Fig. 33 o] Yepf1, 7} o]
HAol= 7259] HHEE A goto], 7} olF E59] Hjojs] £
o] Table 13} Zro] Yehdch

(c) Reaction force

Fig 3 Load and boundary condition for dynamic analysis

Table 1 Rating life of guide rolling bearing, Ls

Block No. Pw [N] Ls [km]
1 9,503 154,709
2 23,830 7,220
3 15,604 29,619
4 3,418 4,676,765
5 3,554 4,103,434
6 17,680 19,532
7 35,623 1,890
8 19,037 15,263
9 619 1,387,857,545
10 3,285 5,337,029
11 345 9,781,747,887

3. oM 21t

2o A Table 13} Zo] 7i2]2] AIAES] o]E S5 759] vt
7} ol 254 Hlog o] 1 HES st Hlold
1% £%9] Layouto]] whe} 2 o7} TA¥skIct. 2 A
A= 7feA] AlA" Y] o} shgo] 1E2A 2k
Layout HA3E $lo A4 Al 283 Zo|r}.

=20 =2

(1) Essential Concepts of Bearing Technology
(2) ISO 281:2007 Rolling bearings — Dynamic load ratings and
rating life
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1.2 Table 1 Result
KO K2 K3
v 1 o ey [ SBR45 [0.0C ] [ 0.08C ] [ 0.13C ]
Roller Tpye LM7I0|E+= XA, 17H4E 875k CNCHA7|A, R 45° 44.974° 44.907°
AN, e Az S 2k A7|A U048 Soj7ke sAE o : :
= I R PR Ege] o 10 o= 27T = T AT 6]_3‘3_ :H]l_r_ 45° 45.038° 45.061°
%O]E} ROller Type LM7}O]E-"E @%7]7:"9‘] @i-" 7(}}@0“ %’__ ogﬁok% U] @—7_}— 90° 90.012° 89.968°
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Fig. 3 Rigidity Test
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Fig. 2 Total Deformation (1) Essential Concepts of Bearing Technology
(2) ISO 14728-1 Rolling bearings — Linear motion rolling bearings
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Changes of mechanical properties of PPS composite incorporation with minerals
J. Y. Park', E. K. Yoon', S. J. Yoon’, G. S. Yoon"

FFPNN DT FRARATRE, (PrHaE T
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Ze|dalduto] E(Polyphenylene sulfide)= G4 Mg/t 71414
e, 150 G Wekehd, M7 EAo] g4t
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Fig. 1 Specimen for thermal expansion coefficient measurement
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Fig. 2 S-S curve (left) and Poisson's ratio derivation range(right)

Table 1 Comparison of mechanical properties of PPS composites

Young;s Tensile .
properties Modulus strength, elon%j‘ tion,
(Yield), WPa MPa °
PPS-GF40 11,165.85 135.08 1.56
PPS-GF/M65 11,435.93 128.29 1.04
properties POIS\S]OIH \SI ;atlo CTE al CTE a2
PPS-GF40 0.358/0.417 1.715e-5 3.816e-5
PPS-GF/M65 0.344/0.358 1.288e-5 2.531e-5
% 7]

This study has been conducted with the support of the Minstry
of Trade, Industry and Energy as ‘“Development of Injection Mold
Technology of High Efficient Thermal Management Module Parts
for Echo Friendly Automobiles (20013675)”.
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(1) Kwang-Yeol, H., et al., 2016, A Study on Properties of the Glass
Reinforced PPS Composites for Automotive Headlight Source
Module, Composite research, 29(5), 293-289.

(2) Jeong-Yeon, P. et al., 2023, Comparison of Shrinkage
Characteristics of PPS Composites by Measurement Range of
Coefficient of  Thermal Expansion, DESIGN &
MANUFACTURING Spring Conference, 47.
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Energy harvesting using PET piezoelectric nanofibers
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Fig. 1 Schematic diagram of electrospinning apparatus
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Dissimilar material bonding technology for lightweight future mobility
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2.187 mm

Test 1 Test 2 Test 3
Before After | Change | Before After | Change | Before After | Change
(um) (um) (%) (um) (um) (%) (um) (um) (%)
40min | 6065.9 | 6057.1 | 0.1 | 60629 | 60758 | A02 | 6049.1 | 60562 | 0.1

50min | 60485 | 6039.9 v0.1 6063.6 | 6055.9 vO0.1 60383 | 60323 v0.1

60min | 61089 | 60916 v0.3 61168 | 61047 v02 | 60973 | 60937 v0.1

70min | 6091.6 | 60915 0.0 6129.1 | 6100.8 v05 | 60365 | 60438 | AO1

80min 5851.4 5859 AO01 58783 5870.5 v0.1 58438 5845 0.0

90min | 6065.7 6083 A03 60914 [ 60955 A01 6067 60498 v03

Fig. 3 Cure shrinkage measurement using a microscope
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Approaches for determining reliability life assessment methods of tilt-rotators for excavators
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A study process to form a diaphragm, Journal of the Korean
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Table 1 Comparison of initial capacity according to concentration
of coating solution

pristine | 500ppm | 750ppm | 1000ppm
Cha.| mAh/g | 230.56 232.92 232.51 234.25
Dch.| mAh/g | 209.35 207.30 209.08 213.26
Eff. % 90.80 89.00 89.92 91.04

Table 2 Comparison of cycle retention according to the concentration
of coating solution

pristine | 500ppm | 750ppm | 1000ppm
1" | mAn| 20377 | 20408 | 203.66 | 207.51
50" | /g | 179.69 | 18635 | 18493 | 1909
oyele 1o | 8818 | 9131 | 90.80 | 92.02

Table 3 Comparison of initial capacity according to drying
temperature and heat treatment time

80C, 3h
233.92
211.20
90.29

120C, 3h
232.51
209.08

120°C, 4h
233.25
208.48
89.38

120C, 5h
233.72
209.89
89.81

9 A7 187 Y(KEIT)
0016080)

(1) Dong Hyup Jeon, Sangwon Kim, Jae-Joong Kim, Suhyun Lee,
Young Je Kim, Sang-cheol Nam, Jung-Hoon Song, 2022,
Electrochemical Performance of LBO-coated Ni-rich NCM
Cathode Material: Experimental and Numerical Approaches,
Journal of The Electrochemical Society, 169 110533
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Using Design of Experiment, Journal of the Korea Academia-
Industrial cooperation Society, 18 : 3, 378-385.

(2) Lee, M. h., Bang, S. h. and Joo, Y. J., 2017, Doghouse Stud Design
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Fig. 1 Stress analysis result of battery frame (A) steel material
application model (B) aluminum material application model
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Fig. 2 Sensitivity analysis — Pareto Chart
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Fig. 3 Stress analysis result of battery frame (A) steel material
application model (B) Composites and aluminum material
application model
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Fig. 4 Optimized battery carrier model
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Analysis of machining deformation by dynamic cutting forces for discharge electrode with thin-walled
S. J. Ha"", J. H. Lee', J. I Park!, H. N. Nam', M. J. Han', J. H. Kim’
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Key Words : Micro-rib with thin-walled, Micro endmilling, Dynamic cutting force, Deformation of micro-rib
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Improving performance in hardness, contact angle, and low reflectance of flexible protective film
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