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Numerical Analysis Study on the Optimization of Impinging Jets for Mitigating

Mirror Thermal Deformation in Beam Delivery
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Table 1 Boundary conditions (IAHS : 23-CM-ER-04)
Boun.d.ary Value Unit
condition
Inlet Pressur inlet 0 Pa
Outlet Mass flow outlet | 0.47809 ke/s
MRF Zone Interface 4,800 RPM
2. 2%
2 QoA AEAY Fle] P EARAY
A A

A gto] Jueo A2 A

AANRSY] e AL B8 8.9u|gt A w——y
3t1 W2 71o] A5 2-2-S vEste] A A4 24

Fig. 1 Design parameters for the impeller
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Development of Functional Water Electrolytic Electrodes Using 3D Printing and
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Architected porous electrodes fabricated via additive manufacturing offer a promising route to high-
efficiency hydrogen evolution. Here, we present a scalable digital light processing (DLP) method for producing
carbon microlattices. To identify the structural arrangement best suited for mass transport and electrochemical
accessibility, a library of lattice designs was evaluated. The composition was subsequently tuned by incorporating
controlled metal loadings into the photocurable resin, which enhanced electrical conductivity, and lowered the
energy barrier, thereby improving HER performance. This integrated approach, combining geometric optimization
with in situ compositional control, demonstrates a practical and scalable route for manufacturing advanced 3D
electrodes.

37| Following are results of a study on the “Convergence and Open Sharing System” Project, supported by the Ministry
of Education and National Research Foundation of Korea and was supported by the Korea Evaluation Institute of
Industrial Technology(KEIT) grant funded by the Korea government(MOTIE) (RS-2024-00441515)
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Micro-Nano Hierarchical Structured Interface for Efficient Hydrogen Generation
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Key words : Hierarchical Structure, Aerophobic, Electrodeposition, HER

A}, FAIA AL

The present study presents a cost-effective electrodeposition technique to fabricate highly active electrode-

electrolyte interface for hydrogen generation. The facile binder-free process effectively increased the catalytic

activity in hydrogen evolution reactions. Furthermore, the catalyst coated commercial stainless steel with

superaerophobic wettability, is highly durable at elevated current density without any catalyst erosion.

1. Introduction

Hydrogen (H2) is considered as a promising energy
carrier for the upcoming transition to sustainable
energy utilization. Water splitting electrolysis is one of
the potential and sustainable methods to produce green
hydrogen. However, the commercial catalytic electrodes
are less durable due to loss of effective electrode-
electrolyte interface. Primarily, longer duration of
bubble accumulation and residence decreases the
mass transfer activity. Therefore, the catalyst design
with faster bubble release at higher current densities
are essential to enhance the durability of cost-effective
catalyst materials [1]. This study presents an approach
to design an efficient bubble release electrode-
electrolyte interface to enhance hydrogen evolution
kinetics.

2. Methodology
Commercially available stainless steel (304) perforated
plates is employed as current collector electrode.
Cathodic potential of 1200 mV has been maintained
between the electrodes for 180 seconds. Linear sweep
voltammetry and chronopotentiometry has been
employed to determine the catalytic activity and

durability of electrodes.

3. Result and Discussion
The electrodeposited steel foils exhibited flake-
like structure of ceria and platelets-like nanostructure
of cobalt oxide as determined from field-emission
scanning electron microscopy. Raman spectroscopy
demonstrated fluorite crystal structure for CeO2

and spinel crystal structure for Co304. The oxygen

vacancies and ionic species of Ce and Co were
determined from X-ray photoelectron spectroscopy
(XPS). The hierarchical surface structure facilitated
electrolyte infusion and enhanced the catalytic active
sites as understood from the non-faradaic cyclic
voltammetry. The synergistic effect of hierarchical
surface structure, electrochemical active sites,
superaerophobic wetting enhanced the catalytic
efficiency towards higher hydrogen evolution reaction.
Furthermore, the binder-free catalytic electrodes
demonstrated impressive durability in elevated current

density without any catalyst erosion.

4. Conclusion

The facile electrodeposition process promoted
binder-free fabrication and enhanced the hydrogen
generation in an alkali electrolyte. The self-supported
catalytic electrode is extremely durable for over 50
hours in electrocatalytic HER, and open new avenues
to employ similar interface-engineered catalyst-coated
commercial stainless steel plates in large-scale alkaline

electrolyzers.

REFERENCES
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Lateral Integration of ZnO Nanowires within Flexible Micrograting Electrodes
Ang’ o| S, Ane? *2EH°
"Min Wook Kim’, Dong Hyun Lee?, Kwan Lae Kim? *Jong G. Ok(jgok@seoultech.ac.kr)’
g ateb el AE AR el 242 ukely &tk MSDES}L,

Mg E L 7| AA AT

Key words : Energy Harvesting, Glancing Angle Deposition, Metal-mediated
Seedless Hydrothermal Synthesis, Piezoelectric Nanogenerator

RAL FWAIA R}

£ AT HE el volagad0]g AF HRA 9% FE Zn0 ieslololS YAT FehP YA v
WALAES AT LAY FH FASHS o83 Ag/Au HITh Y 23 A} Cr BY ABEFS
3795 | Ao B9

2. A ASElL SEPLOR SYY YA 200 Hintolof® pu 15 2
ok A2 A%be w2 WA Ae) 140 V, 180 nA9) 28 BT 9% R glo] A7) A% S4L
ldck, 3 Ge 7)o} el wjel AR 9 A5 AAAS ATo] Alofslo] 259 AoleR oA A A
9 2ol 48 s SR, % 3AL G4 2ol 5T SR /N ALY 624 Y
@ A9 24 8-8o] 7Pt

olr

F7] o] A7 AREWEHETAR) AY FFAFADE e HAA 7| E7NEAY (RS-2024- 00449882)
STEAMATAFG(NRF-2022M3C1A3081178) ¥ S 2H712 A4 (RS-2024-00413607) 24| @ HE (1S
2) A =AY B AT(NRF-2022R111A2073224) ZHA|9] A Qo2 =34,

53



Proceedings of the KSMPE Spring Conference 2026

FMI0] 2Z2| CNT-Ag S 713 7= 714t D= A A e Mo
Manufacturing of Loofah-like CNT-Ag Structure (LOOCAS) via
for Highly Sensitive Piezoresistive Transient Sensing Platform

AEE Aok fex?
Kwang Jun Kim', Min Wook Kim', “Jong G. Ok(jgok@seoultech.ac.kr)*
L2 sly| Sf et AEARE el 2A g Hely| sk ] AN AT Rk

Key words : Loofah-like Structure, CNT-Ag Structure, Piezoresistive Transient Sensor, Strain, Impulse Load, UAV
A, WA

2 Aol AE A
LOOCAS)E °]&3t 4 AAF AAE Ajtetet. =2 v CNT 724 W] ol24 & Y35 BAH
Foz FEAZIT 2 BUGH: BYS B9, ONT Edl ¥ 5 2900 & hieSlag 34sto] At
£ 92 FES} CNT F24] Aol Hststo] 30% A% HHoIA

& SEaigch B AAE A 93 54 F40 o) %
o

o

=
)

3$7] o] AFE HR(Fs|EHEEAR) AU AR YW AR 7] &/ A (RS-2024-00449882),
STEAMATAFI(NRF-2022M3C1A3081178) ¥ Z2¥ 7|2 ATLA(RS-2024-00413607) A D HE (7S
) Y AT A Y RS ATL(NRF-2022R111A2073224) A Q] | go = =85,

54






Proceedings of the KSMPE Spring Conference 2026

7|1AHErE 714 SIS a4 o= Y AutoML 7[4 B X[ XS
Machine Learning-Based Prediction of Insertion Loss
for Soundproof Material with AutoML-Based Model Optimization
atEet A2 o|x M2
Tong Hwan Park’, *Do Kyung Pyun(dpyun@changwon.ac.kr)?,

“Jae Sun Lee(jaesun@changwon.ac.kr)

SR Ld St AN EA A E T, ‘S Hd Lty B2 7| Ag st

Key words : Insertion Loss Prediction, Machine Learning, AutoML, Acoustic Materials

AL, FwAIA A

AutE o2 FA-ZA 9] Ad<EH(Insertion Loss) A8 ol 7™, tget A 2400 o] §HE A]
de o] gio] HEst A7t Hlgo] AQHETE B Ao FASAY 4SS Ao d&5t
7] 98 71 A4S 76t 8k mdS 1519tk 1/3 octave band 71E22.& 0.25-5.0 kHz ¥ sl &4

5 4l lojEE Bealglon, AR 79 HUE U AR A2 P I Was 8ol Eat,
AutoMLE 28310} 7| A8ks e A} stolwutetnle] 225t B4 ettt SaE RUL 02 2
A 2ol e AIeAl A& TP AE BRIsigon, ol2 Yutow A4 dAH FHEA 5L o
i 7142 88E 4 e Ao A

Ay 11[01

56



Proceedings of the KSMPE Spring Conference 2026

12 EFE(HTS) 2TAIRLHHZt ZUe)S gl 5| Enfo| = 'HZt Jido| BME &5 HIt
Thermal Performance Evaluation of a Heat Pipe-Based Cooling Channel for
Uniform Cooling of High-Temperature Superconducting(HTS) Rotors
aEA AERE 2K eyl e UM S?

Tun Geon Park', Jang Don Kim', Ji Ho Son', Yu Bin Kim', Bo Hyun Jang',

*Seok Ho Kim(seokho@changwon.ac.kr)?

FEgEd S AnEA X SAEEIHY, (A E LSt Fg s

Key words : High-Temperature Superconducting (HTS) Motors, Heat Pipe Cooling System, Cryogenic Cooling
A}, AR}

_‘|

fd

d
b
N

Z=(HTS) 3 Al2d2 ARl 42 9l 228 A 9

A=t 9 A fAYZY] AR s FAE 2= 7} HAgs
17] 918 SAL GAS 2835 s|Exfo| L 7|ut Yz fdS

JAZ =2 FrlstAnt. SUS &5 718t ¥z 29} SUS §|E

A el e EATY 2= £EE

Ade] A8 7Hsde HESIIH. ol &9

2 AN A Bk,

¢

=)
ol
1>

lo
ue,

RO T

o
2

S,
2R
ol

=

(

e x

A

o4
filo
X

1

jus)
==

O
A

I ofy
i lﬁ e 1
T o%

i J}l_a

)
o
o

37 2 AFAZIHIL 2AZHTS) SAAR JzF FLSHE $18 5| Exfo]
20259 % FR(ZSH)9 Yo FFATAL] A LS wol 5=3E 7]
A1E)9] Aoz R ATAG- T2 A v I 7] &/ EAIYG o] 2| P whop £ A1
(RS-2025-25396743), (2022M319A1073187)

57



Proceedings of the KSMPE Spring Conference 2026

LLM2| Sub-4-bit Activation Quantization0]| Ci$t 4Z ¢t
An Empirical Study of Sub-4-bit Activation Quantization in Large Language Models
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A Physics-ROM Coupled Model for Integrated Wind Turbine Modeling
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Obj ec:[ive Initial model | Optimal model | Unit
function
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Basic Design of Power Conversion Systems
A, el
‘Chang Dae Joo', “Tae Kue Kim(tkkim@changwon.ac.kr)"
'FYgYdietn A7) gt
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This research proposes **Al engineering techniques™ to optimize the design of power conversion systems
for defense electrification in extreme environments. To overcome the difficulties in acquiring component data
and the complexities of multi-physics analysis, high-fidelity models were developed using **Reduced Order
Modeling (ROM)** and experimental boundary conditions. Specifically, an **Al-automated design environment™
was established for **magnetic components*, the core parts of power converters, by integrating Python with
FEM simulation tools. Additionally, the study utilized a block-diagram-based Al circuit design platform to derive
optimized specifications and Bills of Materials (BOM). These Al-driven methods are expected to enhance design

reliability and significantly reduce development lead times for future defense technologies.
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Silicon Rubber Composites for Extremely Environmental Applications
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This study focuses on developing ultra-high-temperature silicone-based rubber packing materials capable
of withstanding extreme environments exceeding 800 °C. The composite was synthesized by integrating a Si-O
backbone silicone matrix with inorganic metallic substances and fiber reinforcers, such as glass/carbon fibers and
inorganic additives. Experimental results demonstrated that the fiber-silicone composite forms a robust ceramic
ash layer upon thermal exposure, effectively preventing flame propagation into the material’s interior. Prototype
rubber packings were fabricated for pipe connections and tested under direct heat at 800 °C, confirming minimal
volume reduction and superior thermal stability compared to conventional elastomers. This research secured
core original technology for extreme heat resistance, a field currently lacking successful domestic or international
precedents. Given its critical application in shipbuilding, nuclear energy, and aerospace, the successful localization

of this material promises a significant technological paradigm shift and global market competitiveness.
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Bead Geometry Design to Improve Flow Uniformity in Extrusion Dies
for Automotive Battery Pack Support Profiles
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Key words : Aluminum Extrusion, Bead Design, Flow Uniformity, Sensitivity Analysis
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Study on the Development of a Underbody Impact Test Procedure

for Electric Vehicles
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Key words : EV battery Pack, Underbody Impact Test, EV Fire Safety
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Optimization of Outlet Diameter to Improve Coolant Distribution Uniformity for
Electric Vehicle Motors
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Key words : Traction Motor Cooling, Coolant Distribution, Flow Uniformity, Outlet Diameter Optimization
EAF, F AR

£ AL 75 0y 494 W2 Axde] 44 AHFE o) 0F 57 TxoIHY §F BE EHL 53
4oz ATstact IR Bae A8t w24 94 9 9 WskE JUsH) nastgon, 27 4
Aol e Yo HES §F HAES vl B B4 A% 27 47| ALSE B YA A5kt
S WA} vjEstol S716H AT BT £5] 2.0mm A7olA AT Qe oF 24,227Pa 452] SHAAR)
Qe Teiol Ha G WAH0.69%)F HFudtel UA| AFg BE Axdo] A8 7bse M A WUE =2

sttt

37 & A7 AsAARA7Ie/NE (kD AR HERE 58 Alol8 15026262 715 ASIL-DEH
HaAYE 7EH(RS-2025-25455278)" BHA| 2] A9l ot 3= A5

71



Proceedings of the KSMPE Spring Conference 2026

02 222 E| S ZED 7|4 HOLHE 5 JHE
Development of Modular-Based Interior Convenience Components for Future Mobility
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Safety in Electric Vehicle
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WA, TAAR

AZIZHEV) A2l S 7ol whet B 2] 29] S b/ FE7E Ay s = B4 gl 59
Sl #1AIeE HiE e B2 kW EEECIY AMHe S Al ARAA EYS de 7kl AH, of
TR QA S ARLR ofolA] o] bde A AR o Al ey 7129 S o A
7 AHE| 25 F80] Yot Zotar glof, H CNCAP % 202649 =Y 9% KNCAPOIA & sk &
AR < MEA Astshe FAlolH. & AdAe ol A Mstel thgste] M7 ok 54 Al

QECURg e

rlr rlr

rO O{)ll

2 sk AT A 2 HABE 2SI BA AT £4E A gdto]

& SSiSon, 38 LA S| o) Ak el 2 A 0 AL Ao s
4 A2 Agstdct. AA0) SaH A5 99 JHA-vE el 2 FEEe] et S FE HHL &
SHSICE A1 3%, A4S A FEE S BB ZAGE A AR THsolik w2 o] o] glo] <
17 Sl FF AL A B B4 WSS WA FAGHE B4 AA
A T FE AW B BAA B7HE Systun s,

B4l 2 ol o o

2,
ox
4,
i
do
)

ol

ok
o

fot
o,

ol

ol

73



12 : 23U (=2=23H)




Proceedings of the KSMPE Spring Conference 2026

O|ZAN HetFolM =4kt S M2 3 = U2
A Lz doj 2het H3
Effect of Anodizing and Sealing Parameters on the Interfacial Bonding Strength
and Reliability of Al-Polymer Joints
UES, st AHA?, 2| My’
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Key words: Anodizing, Dissimilar Material, Moisture Exposure, Adhesion Strength, Galvanic Corrosion, Sealing
HFIEAL, FWAIAZE

This study investigates the impact of anodizing conditions on the bonding strength of Al7000 alloy and
PBT GF45% dissimilar material joints. Experimental results showed that increasing exposure time to chemical
solutions, particularly sulfuric acid (H,SO,) and nickel acetate sealing solutions, leads to significant tensile strength
degradation. Specifically, immersion in nickel acetate for 6 hours resulted in an approximately 70% reduction in
bonding strength (10.9 MPa) compared to untreated samples. This degradation is attributed to solution penetration
into the interface, triggering galvanic and crevice corrosion. Furthermore, excessive sealing prevents molten resin
from penetrating the nano-scale pores, thereby losing the mechanical interlocking (anchoring effect). High-
temperature moisture exposure also weakened the bond by transforming the oxide film into AI(OH)s, causing
volumetric expansion. These findings emphasize that minimizing chemical exposure and optimizing sealing

parameters are critical for ensuring the durability of dissimilar material joints in electronic devices.
-

[ Untreatment ] [ 100 Min 1 [ Untreatment ] [ 100 Min ]

Fig. 1 FE-SEM Analysis of Fractured Surfaces by Fig. 2 Surface roughness and grain boundary
Nickel Acetate Exposure morphology
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The Effect of Cutting Feed Direction and End Mill Geometry
on the Machining Precision of Al 7000 Series Thin Plates
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Key words : Toolpath, Residual Stress, Thin-plate Machining, Endmill Geometry, Flatness
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Due to the increasing demand for high-strength metal smartphone cases, securing machining precision
for 0.3~0.7mm thick plates of Al 7000 series materials is essentially required. Thin-plate components exhibit
anisotropy with different structural stiffnesses depending on their length-to-width ratio. Consequently, bending
deformation is amplified as the release of residual stress concentrates in specific directions depending on the
cutting feed direction. This study experimentally investigated the effects of the cutting feed direction (X, Y,
diagonal, and contour machining) and end mill geometry (flat, bullnose) on the flatness in AL 70 series thin-
plate machining. The experimental results confirmed that bending deformation was minimized by preventing
the concentration of residual stress release when applying diagonal and contour (around) toolpaths, compared to
toolpaths parallel to a single stiffness axis, such as the width (X) or length (Y) direction. Furthermore, it was verified
that process stability against cutting load fluctuations is maximized when concurrently using tools with a corner
radius. The results of this study can be utilized as guidelines for optimal CNC toolpath strategies and tool selection

to suppress deformation during the thin-plate machining of smartphone metal components.

Fig 1. Cutting Feed Test Cases for Machining Flatness

Verification Fig. 2 Flatness Verification by Tool Geometry
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This study investigates the microstructural factors governing mechanical interlocking between 7000-series
aluminum and PBT+GF45% resin treated with the TRI process across varying current densities (0.2-0.9 A/dm?).
While macroscopic roughness remained uniform, anodic film thickness and pore size increased with current
density. Tensile strength peaked at 0.5 A/dm” (40.75 MPa) but declined at 0.9 A/dm®. Cross-sectional TEM analyses
revealed the cause: the optimal 0.5 A/dm® condition enabled deep resin penetration (48%), maximizing mechanical
interlocking. Conversely, excessive current (0.9 A/dm®) caused an irregular over-oxidized film layer, severely
hindering penetration (29%) and triggering premature interfacial failure despite larger pores. Conclusively, forming
a sound porous structure that maximizes resin penetration is the critical factor for metal-resin hybrid bond
reliability.

Table 1 Effect of TRI current density on the
microstructure and bonding strength of Al 7000/PBT joints

Current Bcﬁ’dgi'n Film |Pore Resin
Density Stren t}% Deviation | Thickness| Size | Penetration
(A/dm?) | > po) m | %

0.2 27.41 4.30 95.806 | 24 -
03 34.65 6.24 107.84 | 27 43
0.4 36.37 2.58 167.76 | 31 -
0.5 40.75 1.44 174.6 | 37 48
0.6 35.46 5.54 2739 | 42 -
0.7 32.82 5.84 351 43 37
0.8 35.56 4.32 380 46 -
0.9 36.39 3.77 443 52 29

Fig. 1 Cross-sectional TEM images of resin

penetration: (2) 0.5 A/dm? and (b) 0.9 A/dm?.
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Fig. 1 Types of tools for FSW
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A Study on Simulation-Based Design of Multi-Curvature Rail Covers
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Key words : Multi-Curvature Rail Cover, Polymer Extrusion, Simulation, Overhead Hoist Transport
A, AR

To achieve localization of multi-curvature rail covers for semiconductor OHT (Overhead Hoist Transport)
systems, polymer extrusion forming simulation studies were conducted. Using a non-Newtonian viscous flow
model, nonlinear flow behavior analysis of polymer materials revealed the mechanism of thickness variation
in curvature change sections. Thermal-structural coupled analysis predicted temperature and residual stress
distributions under IR heating conditions. Key analysis results confirmed that extrusion speed and die shape
dominantly affect thickness variation, and optimal process parameters were derived to minimize thickness
variation across all curvature sections. These theoretical analysis results provide design guidelines for prototype
fabrication of multi-curvature extrusion forming processes, verifying the technical feasibility of semiconductor
OHT rail cover localization.

Acknowledgment This work was supported by the Technology Development Program (Project No. RS-
2026-25530583) funded by the Ministry of SMEs and Startups (MSS, Korea) through the Korea Technology and
Information Promotion Agency for SMEs (TIPA).

Fig. 1 Multi-Curvature Rail Cover
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Fig. 1 Titanium-Steel Double Pipe Heat Exchanger
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This study proposes an anomaly detection and predictive maintenance method for press equipment based on
multi-sensor data fusion. Motor current and vibration signals were transformed into time- and frequency-domain
features, and multiple algorithms (PCA, Mahalanobis Distance, SVM, Isolation Forest) were applied for condition
diagnosis. The proposed method effectively distinguished normal and abnormal states and detected early failure
signs. A three-month field validation on Ajin Industrial’s press production line demonstrated the practicality and

reliability of the approach through continuous comparison with actual downtime cases.
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Fig. 1 3D model mesh and boundary conditions
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Enhanced Thermal Control of a 20 Ah NMC Pouch Cell Using Hybrid CPCM-
Water Cooling
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Key words : Battery Thermal Management System (BTMS), Pouch Cell, Phase Change Material (CPCM),
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Many hybrid BTMS studies combining PCM and liquid cooling focus on small cells under mild loads. This study
examines a 20 Ah NMC pouch cell at 1C, 2C, 3C, 5C, and 10C at 25 °C. A conjugate heat-transfer CFD model is
developed using volumetric heat generation derived from internal resistance estimated from discharge data. The
model evaluates peak temperature, temperature non-uniformity, melt behavior, and coolant performance. PCM
alone is effective at low C-rates but loses cooling capacity after full melting at high rates. Water cooling improves
heat removal but still leads to thermal gradients. A hybrid CPCM-water design with embedded copper foam offers

compact and effective thermal control for EV-scale pouch cells.

371 & At oA 714 B7HIKETEP) T AFA S/ AR (MOTIE)S] A ¢S grol £ = qlsyct (%
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Phase-Based Guided-Wave Imaging for Defect Localization in Plate Structures
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This study proposes a phase-based ultrasonic imaging technique for the defect localization in plate structures

using guided ultrasonic waves and a circular piezoelectric sensor array. A band-averaged cross-spectral phase

(BACP) index is used to extract stable phase variations between baseline and damaged signals, for the enhanced

robustness against amplitude fluctuations and measurement noise. The most defect-sensitive transmitter-receiver

paths are identified and integrated with the Reconstruction Algorithm for Probabilistic Inspection of Damage

(RAPID) to reconstruct defect probability maps. The proposed framework is validated through finite element-based

simulations and experiments on an aluminium plate with a 32-sensor array. The results demonstrate accurate and

reliable localization of defects, highlighting the potential of the BACP-based approach for guided-wave structural

health monitoring.

1. Introduction

Guided-wave-based structural health monitoring
has been widely studied for defect detection in plate-
like structures because guided ultrasonic waves are
highly sensitive to defects and able to propagate over
long distance. Among various signal features, phase
information is particularly attractive because it is
generally less sensitive to amplitude fluctuations caused
by measurement noise and environmental variability.
However, many existing phase-based approaches
remain limited to path-level damage assessment and
are not directly linked to an imaging framework for
spatial defect localization. To overcome the limitation,
this study applies a band-averaged cross-spectral phase
(BACP) index with RAPID imaging to localize defects in

an aluminium plate using a circular PZT sensor array.

2. Results and Conclusion
The proposed method was validated through
numerical and experimental studies. In simulation,
each defect, with 6, 8, and 10 mm sizes, drilled on

96

a 2 mm thick aluminium plate was successfully
localized with normalized errors of 0%, 0.825%, and
1.6%, respectively. Experimental validation showed
accurate localization of 6 mm and 8 mm through-hole
defects, with normalized errors of 1.78% and 2.88%,
respectively. These results demonstrate that the BACP-
driven RAPID framework provides accurate, robust, and
practical defect localization for guided-wave structural

health monitoring.
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Fig. 1 Schematic of the guided-wave-based defect
localization framework, showing the circular PZT sensor
array on the plate and the selection of defect-sensitive
transmitter-receiver paths for BACP-driven RAPID
imaging.
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In this study, peel testing is utilized for determining the Al-Al lap joining characteristics of the joining areas.

For the experimental frameworks, the process parameters, varying tool frequency and travel speed, are utilized

at a constant plunge depth and tilt angle. The results show that peeling load and stress are 300 N and 20 MPa,

respectively, in optimized joint strength. Conversely, peak peeling and load energy absorption are significantly

affected by varying parameters.

1. Introduction
Friction Stir Processing (FSP) is an effective solid-
state joining technique that improves joint quality
through controlled process parameters. However, joint
performance is highly sensitive to process parameters
such as tool frequency and travel speed. This study
aims to evaluate the influence of process parameters

on the mechanical characteristics of Al-Al lap joints.

2. Method & Result
Process optimization was conducted by varying
tool frequency and travel speed while maintaining
a constant plunge depth of 3.00 mm with a 1.2° Tilt
Angle, as shown in Table 1.

Exp. | Frequency | Travel Speed | Maximum Temp.
01 50 Hz 42 mm/min 210.1°C
02 50 Hz 60 mm/min 236.4°C
03 55 Hz 42 mm/min 226.9 °C
04 55 Hz 60 mm/min 213.1°C
Table 1 Operational framework for Al-Al lap joint in
FSP process

Frequency and travel speed significantly influence
thermal behavior, with the highest temperature
of 236.4°C at 60 mm/min and lower frequency.
Mechanical performance ranged from 108-300 N and
7.20-20.00 MPa, with energy absorption of 1.61-3.53
Nm, where stronger joints showed higher strength and
resistance. The peeling load gragh respect to time in
Fig. 01.
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Fig. 1 Peeling load of the weld area.

3. Conclusion
Process parameters critically govern, material flow,
and weld quality, directly influencing joint performance.
experiment no 02 show the peak tensile load of 300
N: optimized conditions microstructures and superior

strength, whereas weaker joints exhibit higher ductility.
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This experiment includes a main test section filled with water and air, in which a novel sensor is installed. The
novel sensor combines wire mesh sensor (WMS) and optical fiber sensor (OFS) to measure the flow phase and
temperature distribution across a cross-section. In the experiment, a heater in the test section can change the
fluid temperature and the temperature distribution can be measured by the OFS. Meanwhile, at the bottom of
the test section, water can be poured out to change the water volume and the WMS can measure the change in
phase distribution. Therefore, when temperature and phase distribution change, this sensor enable monitoring the
information in pipes or tanks to avoid some abnormal conditions like leakage or local overheating.

$7] & A3 750X AFE(MCEE)2 Ao R o x|7|&BE7HA(KETEP)S A Y(No. RS-2024-
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Fig. 1 The schematic diagram of experiment facility
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Development of a Bioactive Polycaprolactone/Chitosan Porous Scaffold Loaded
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In this study, apple peel extract (APE), a phenolic-rich natural antioxidant, was incorporated into a
polycaprolactone (PCL)/chitosan (CS) porous scaffold for wound healing applications. The scaffold was fabricated
by freeze-drying and exhibited a highly porous and interconnected structure, with a porosity of 89.25% and pore
sizes ranging from 6.76 to 18.52 pm, favorable for tissue regeneration. The scaffold demonstrated enhanced
compressive strength (5.847 MPa) and antioxidant activity, showing ABTS and DPPH radical scavenging activities
of 70.04% and 61.12%, respectively. In vitro APE release experiment showed a sustained release behavior of 34%
over 24 hours. These findings underscore the scaffold’s strong potential as a sustainable and bioactive wound

dressing material.

Acknowledgement This work was supported by the National Research Foundation of Korea (NRF) grant
funded by the Korea government(MSIT) (No. RS-2024-00357288).
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Flow Velocity Measurement in a Horizontal Pipe Using a Distributed Optical
Fiber Sensor
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Flow Velocity Profile
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This study proposes and experimentally validates a method for measuring the flow velocities of both water and

air using a distributed optical fiber sensor. The sensor, inserted perpendicular to the flow direction, distinguishes

local velocities by measuring temperature distribution along its axis at a high resolution of 0.65 mm and 15.61

Hz. In air-water stratified flow, heat was applied to the sensor to measure fluid temperature. Results showed

that increasing flow velocity enhances the convective heat transfer coefficient, leading to greater heat loss and a

decrease in peak temperature at a quasi-equilibrium state. The temperature response was analyzed across laminar,

transition, and turbulent regimes for water, and laminar and transition regimes for air. Minimizing inlet fluid

temperature fluctuations significantly improved reprodutibility. This method enables the reconstruction of velocity

profiles in multi-phase pipe flows.

3 7] This work was supported by the National
Research Foundation of Korea(NRF) grant funded by
the Korea government(Ministry of Science and ICT) (No.
RS-2025-25445840), by the Korea Institute of Energy
Technology Evaluation and Planning (KETEP) and the
Ministry of Climate, Energy & Environment(MCEE) of
the Republic of Korea (No. RS-2024-00398425).
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Passive radiative cooling mitigates heat gain by reflecting solar radiation and emitting thermal energy through
the atmospheric window (8-13 pm). In this study, four membrane architectures were systematically compared:
PVDF-HFP-TiO,, PVDF-HFP-ALO;, mixed composite, and TiO,/ALO; bilayer. Optimized particle sizes (TiO,: 0.7-1.1
pm; ALO;: 50-300 nm) enhanced broadband reflectance via complementary Mie scattering, with TiO, primarily
scattering near-infrared light and Al,O; effectively scattering visible wavelengths. All samples exhibited high solar
reflectance (~90-95%) and strong mid-infrared emissivity (~0.98); however, the bilayer structure achieved superior
cooling performance (12 °C), outperforming Al,O; (9 °C), mixed (10 °C), and TiO, (8 °C) systems. Theoretical
modeling predicted cooling powers of 71.7 W/m?* (daytime) and 121.7 W/m? (nighttime), consistent with
experimental observations. The enhanced performance is attributed to the spatial separation of optical functions
in the bilayer configuration, minimizing particle interference while optimizing solar reflection and thermal
emission, demonstrating its potential for energy-efficient cooling applications.

Acknowledgement This work was supported by the National Research Foundation of Korea (NRF) grant
funded by the Korea government(MSIT) (No. RS-2024-00357288).
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As the global transportation sector increasingly prioritizes railway systems for their cost-effectiveness and
environmental sustainability, addressing track irregularities has become a critical research priority. Among various
contributing factors, longitudinal variations in track stiffness are known to accelerate structural deterioration and
adversely affect vehicle dynamics. This study investigates the combined influence of rail vehicle speeds and spatial
stiffness variations on wheel-rail vertical displacements. An explicit dynamic finite element analysis was performed
on a model consisting of a rotating train wheel and a rail supported by sleepers with randomly distributed moduli.
The results indicate that both increasing operational speeds and spacial stiffness variations for a given mean
modulus lead to increased rail deflection. Quantitatively, at a standard deviation (SD) of 60 MPa, rail deflection
increased from 2.208 mm to 2.271 mm as the speed rose from 10 m/s to 20 m/s. Similarly, at a constant speed
of 10 m/s, increasing the SD from 20 MPa to 60 MPa resulted in a deflection rise from 2.084 mm to 2.208 mm.
These findings, showing deflections within the 0-5 mm range at speeds up to 70km/h, are consistent with Winkler
model, thereby validating the proposed numerical model for predicting track performance under dynamic loading

conditions.

2 7] This work was supported by the National Research Foundation of Korea (NRF) grant funded by the
government (Ministry of Science and ICT) (RS-2024-00353023).
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HAIH|™ 7|8t Fixed Scroll £Z 712 £ XAISZAF A|AEIQ| MA| 9l HUE W7}
Design and Precision Evaluation of a Machine Vision-Based Automated
Inspection System for Machined Holes in Fixed Scroll Components
ZE2, 0|28
*Dong Woo Kangl, #Woo Song Lee(elflws@daum.net)2
1A 7]&, 273 dthota AntEAFA| AHE0H}

Key words : Fixed Scroll, Machine Vision, Hole Inspection, Sub-pixel Measurement, Precision Evaluation
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A Study on Seismic and Environmental Reliability Evaluation of Seismic Isolation
Devices for High-Voltage Switchboards
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Key words : High-voltage Switchboard, Seismic Isolation Device, Seismic Test, Salt Fog Test, Reliability Evaluation
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Digital Twin 7|t CNC Machine Tending 22| AMR £¢! S|AIE™ AR
A Study on Digital Twin-based AMR Decision-making for CNC Machine Tending
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Key words : Digital Twin, CNC Machine Tending, AMR(Autonomous Mobile Robot), Simulation
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Analysis of Error Source and Accuracy Evaluation for Aluminum Wire Bonding
Shear Test
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Microstructure and Wettability Analysis of Metal Substrates via Laser
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Surface Texturing
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Laplace Pressure-Based Synthesis of Quantum Dot Supraparticles for Non-

Contact Temperature Sensing
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Droplet-based Supraparticle Production System and Its Applications
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Principles and Robotic Applications of Tactile Sensing Technologies
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Investigation of the Effects of Design of Unit Cell for Diamond TPMS on

Electromagnetic Characteristics in the Waveguide
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Crystal Plasticity Finite Element Modelling of Microstructure-sensitive
Low-cycle Fatigue in Additively Manufactured IN738LC
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Table. 1 Chemical composition of IN738LC(at%)

Element Ni Al Ti Co Cr
IN738LC | 59.57 7.16 4.040 8.20 17.49
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Fig. 1 Comparison of Experimental and Simulated Stress—
Strain Curves

Fig. 2 Scanning electron micrographs of IN738LC after
ageing for a) 900TC/24h, b) 900T/48h c) 800T/24h, d)
800T /48h
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Investigation of the Influence of Unit Cell Size Variation on Flow Characteristics
in Filter Structures
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Young Dal Jeong'
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Key words : Flow Characteristics, Computational Fluid Dynamics, Lattice Structures, Non-Stochastic
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Air filters often utilize structured porous materials, such as lattices or monoliths. The size of the unit cells within
these materials affects gas flow, mass transfer, and the kinetics of CO. adsorption. This study examines how non-
stochastic variations in unit cell size impact CO. capture performance. By employing computational fluid dynamics
modeling and MATLAB-based optimization, the surface-to-volume ratio, permeability, and pressure changes were

assessed in nine different unit cells. The results presented an optimal unit cell for enhanced capture efficiency.
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Fig. 1 Hybrid Body-centered and Face-centered unit cell
structure
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Development of a Process Monitoring Framework for Pore and Surface Defect
Detection in Electron Beam Powder Bed Fusion (E-PBF)
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Key words : Additive Manufacturing, Electron-beam Powder Bed Fusion, In-situ Process Monitoring,

Electron-optical Imaging
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A Study on the Manufacturing Characteristics and Electrical Resistance
Variation of Graphene Filament-Based Material Extrusion Specimens with
Different TPMS Geometries
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A Diamond, Gyroid, Primitive, Split-P, Lidinoid & Neovius 94l 7}A] TPMS ©@¢ 725 AA 4 A|
staict. A2 AlHof s 718 NS S5t Bl BATOZN A& 20| AlH YR 20 B4t
9 mlA| FF o] A714 S JFE A= ALE YEHT & A= TPMS +2 7|9 J3A % Al
o] Az 243} A7 /4 149 AHHAE 785k, FF EMI A4 £ AAE #I%t
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2025-00562459).”

124



AlZe|o]¥/x| K=

X




Proceedings of the KSMPE Spring Conference 2026

EX 79 HEE FA7|s HiX[o] 2FE| HEIEE = HA|
Structural Design of Functionally Graded Bézier Auxetic Metamaterials for
Robotic Flexible Joints
WEY UME, waE, Qs otef
‘Gil Namgung', Jae Jun Kim', Seung Hun Park’, Hyeon Seong Yang',

*Tae Kwang Ha(hataekwang@chosun.ac.kr)’

'z Adesta 7] A2 s}

Key words : Flexible Joint, Auxetic Metamaterial, Bézier Spline, Functionally Graded Structure

AL, FwAIA A

2R Fd HE2 720 HA WS ol85td 252 FHsks WA LR, 2T #AS TN &
= Y5 deol w2 941 HY Alof 5ol Fas5it. £ AFoAs A A" 200 iAo &
E2RI(Bézier Spline)g A& ez +2& AAsIAH, 3 A 3t 7Isetd FuiE A8t AV s
(Functionally Graded) 2418 729 /I 9 U= AFS 84 A4S &5 E4sHAT T4 2=
249 v ®tgo] fraste] fA/do] FEALH, 715t FHlE Eoto] ZopSHE Ao R AT

G LS FASLt

7] B A7E 380l gAY Ao R A 9e wol g Hrkiol dAg AT s ATAT}
Yt
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AEME ob2d HaT| XISAHE Nozzle Defroster £E2| 2 3 EZ0
0IX|= Sekof| 2tk 2] 24 A
A Study on the Impact of Injection Molding Pressure on Weight and Quality of
Automotive Nozzle Defroster Parts via Regression Analysis
et fery?
"Teong Ha Moon', *Ju Il Yoon(juilyoon@hansung.ac.kr)*
grTetE AntE- R A Ye) AvtER R, St st 71 AN 2B S}

Key words : Injection Molding, Process Parameter, Correlation, Regression
AL, F WAL 2

Setae AEAY FHAL T B4 270 A% BA0] 2% IS vAH, 53 AE4Y 4r)
5 2L AE S DY Belo] Yk £ o

2 34 AT AE Sl vl FFL
AA) A AE FHS BNt o2
44 HAoE 95t 72 RS AFSLA Bt

1. A& ZFo] AFHo R F7lot= Aol FHoHA Uetds
AR FE Aol A AFeAdE 38Y 2d A4 Yo
= AE 49 d8E 233 = 94 aiolth &
5] 2UES} 22 Oy o &2 vlAe 57 w3t
7t AE %Y e EFCE J4HEE, dY] 7} I
5 243 54 A1 7] AHAAE BEs] #Ycte 3
Zlo] dAojt}, £ A= AUIE HED 1HES 9
gt 712 QAEA, AFE @A DSt titE 5
7 dlol" & &8st 8 AR AlFE SOl vlAl= , —
Sho AEEA 0 = BAdel— Tl ol %0 o5l & Fig. 1 The correlation between injection pressure and
49 84S ASotLA ettt

21
oF F3E AHEStel A A RES] AgEE S AR 2HA AAAS skt o=
PP(Polypropylene) A& WO R AF HAESE AR A& FF SHUCEE 38 F4 |9 o]
P HlolH £ AE dF0NA AH £ A4 RFE doR AU EF(TIEE 5 A5
3t T 488 Afol29] AAl 37 HlolE¢t olof thgst 4 e A8AA ZAVE "k st

= AE AF 5% tlolHE 2853t A+ AT

=9 HeEes 40 futt FE A= A o REFERENCES

g, YA Ak Al H 4, 4 YA E 8 54 1 1. Cavity pressure based grey prediction of the

22 A5kt filling-to-packing switchover point for injection
ZF IAME T Ay 3 A4S e 23 BE molding 2 Page. Journal of Materials Processing

A7 Al S5 £33 e A4S BYS Technology 183 (2007) 419-424

gelstitt. 53] AFE dEo] Aol ot 438 5
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N2 Q1% 5HE oM L ZHE Niel & S-1iX| HS
Inverse Hall-Petch Behavior in Nanocrystalline Ni under High-Temperature
Tensile Loading
FI3 HER? Ml
*Min Heon Chu', Do Gyun Byeon? *Sung Min Yoon(yoonsm@changwon.ac.kr)'
'Y ARS T 7 AT, *E A ARt Aol S AT A

Key words : Nanocrystalline Nickel, Inverse Hall-Petch, High-temperature, Microstructural Analysis

WA, “LAAR

U2y afoMe 24" 271 gaol meE 7€ Z-A B M s o &3] AEo] YT, o]
= AlE ke &9 d4e STV 8/ler Adedtt. 53] 12 S0l e 24 EA9= I d
5L 9 S 371 migo] et 12 270049 Yle-dAEA2 L&E 55 dT2oklA I
Zojt}, ol & Ao Y24 Niol tiste] £Abse AlgdoldE olgsta] Bt 241 37] 10.8-
17.2 nm 99 HEZ Q2= 300-900 K 2% 27004 A A5 E4skAt Yiedd Niol o -1
A ATE A, AHEeE &2 AR A AL, PR VAN EL S L2 & | WAY
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d

AZ 2H| HE-FE ASHE GISS 23t YT T 53 e T4
o3 N
Development of a Finite Element Framework Combining Phase-field Fracture
and Third-medium Contact for Manufacturing Process Simulation
el 4= 24l o531
"*Tae Min Kim(jaeminkim@changwon.ac.kr)!, Guk Heon Kim', Sung Min Yoon', Dong Hwa Lee’
'SP AL 7 AFR, FRFAAL AT AR AAR| SATE

Key words : Third-medium Contact Mechanics, Phase-field Fracture Mechanics,
Three-point Bending Test, Brazilian Disk Test

AL, FwAIA A

2 =2 g 24 AA dellA 9137 53 (Phase-field fracture mechanics) Z@ 3} A3ufd &
(Third-medium contact mechanics) R &8-& E36l= o| 24 -2 & 852 A(Finite elements) ZH Y Y3
E AR 7R g2 G4 &R0 R, EAS JF AHS 2GS 2+ 7MY W&(Third-medium)
2 217} Z+tetEw, o] &= 7139l B2 o8 A4 dAO] tigt Axgt Y E R E St 234+ 3H 39
Al 33k Bepdeot Az AlEE &6l A5t 23 FYAQl sh-He S8 HE-+dE AeAgol
SISl 55] Hepd Pt fAadofA= @ FY F 22+ A w2 7HSecondary crushing-type
fracture) FAAHA A@E o, Hs}et= FF HH o] 5ot BT o3 HAUS tigt o4 58S 45
SHA.

F7] £ TAETD)E LR} BAFERISEAENS] AP0 LG wop 5l A|A&4154 thakA LA 7
RISH®] 72U, o] A7 20234 FEAYFAAAR) AL B IS AEL) AAL B
of %5l ATRIRS-2023-KI002700, $582/4 B LA/ B3t A2A|271% B4 dafoldla 75

2719219 H4 Gefoledx AN
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EXSHst 7|8 CoCrNi ZUEZT| gge| 2, HY £ S 2T 37| 21|
I3t B8 7S 2N
Molecular Dynamics Based Study of Tensile Deformation Behavior in CoCrNi
Medium Entropy Alloys Considering Temperature, Strain Rate, and Grain Size
aixtol! M@ feMal
"Chan Ui Park’, Do Gyun Byeon?, *Sung Min Yoon(yoonsm@changwon.ac.kr)?
et 7| AFsts S ddsn uueasly|edTs, S g ddista 71 At st

A E 7 AlE o

R

L

Key words : CoCrNi, Temperature, Strain Rate, Grain Size

AL, FwAIA A
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TS A|SL X|70| ks 9l NSTIEA ShAb

oo
E|HAA 7|8 EA| xtSS} U R
Development of an Automated Optimization Method for Weight Reduction
and Natural Frequency Enhancement of Vibration Test Fixtures
URM AR
Ti Sun Kim', “Jung Jin Kim(kjj4537@gmail.com)’
A et 71 A5 sk

o

93t

Key words : Vibration Test Fixture, Optimization Method, Lightweight Design, Modal Analysis

4
|

A, AR

7|& AT AAE Ade A™ 71Nk HHE Ao efEste] dA mEo] Wil Ane] do] Bt A7t
Atk olF 25| A3 & Aol AFE W A1 F2 5& FAS fSl AT LR F
< Aol A = Qe HAEA VIR @A ARssh S Ajbskld. 8 FE, fa BlE, B glBE
2ot @AE HHdAE st H, 4 DA A Y AaE WYt dAE HAH oz SR
A& A, IFFE Ast lo] A2 oF 25~30% daAl7]= s A o't At At W
ol 2 &8 Fol apH ol UA| A A& 7Hs/dol Uee A&

B 7] o] A1 2026V % Agetn HAFA 7| F O 2 o|Fo]HL (FAHI: 20250558)
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VaRTM 3&H4 7[dt 322 M| 7|1X| Sexyel
7| AMEM "It
Evaluation of Mechanical Properties in Basalt Fiber Composites Fabricated by
Different Process Parameters of VaRTM
‘2713 HER? feMol
‘Gi Hyun Yoon', Do Gyun Byeon? *Sung Min Yoon(yoonsm@changwon.ac.kr)’
FYAUAAD QU Lo EAZ YT, FYFUGAD ekl 7
YA 7| A ZE e Bl e A gt

Key words : Basalt Fiber Composites, VaRTM, Process Parameter, Tensile Strength
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=x{2| AlZtojl (2 Cu-rich A H3}71 AICrCuNi SQIE 21| gH=2o| Ot 2 of
EMof| O|X|= HeF 24

[T

Effect of Heat Treatment Time on Cu-rich Phase Evolution and Tribological
Properties of AICrCuNi Medium Entropy Alloys

SIHY HER? fear
*Jeong Won Hur', Do Gyun Byeon?, *Sung Min Yoon(yoonsm@changwon.ac.kr)?
'SPty ARttt N ALAA L, *HYF LS T e st | EA T4,
At 7| Alg s st m e 7] A gt

Key words : Medium Entropy Alloys, Heat Treatment, Tribology, Reciprocal
HFEAL FRAIA R}

& Ao A= AlCrCuNi FMNEZ 1] 2] Cu-rich 4 ®3to] o3t vpah/ute E4 ¥IE 24513t of
F 32 Self-propagating High-temperature Synthesis(SHS) - Spark Plasma Sintering(SPS) 338<& &
o A REoH, 1050 TAlA 0.5, 1, 2 AlZHe] Al A0 2 AYE sttt vpE/mt £ H7h= 95
& TRAIA7]E o]&sto] thefel sk 2404 P =t AlICrCuNi ?ha W Cue 712 Te] A &2 4
FOZ Cu-rich A= FA5tH, ol ¥ AEHEE 7|Hto 2 npz A] & Ao 7]ofdtt}, wepa] 271 4
Ejoll A= mpEA A7 9 utE AA|E RSk HHE, A2 Al7ko] 7Rl Wt Cu-rich A9l &5 2 A
S 7F EASkAL, A= A g H £ X SR vpE/mkE A5 FF v|HH Cu-rich 9] Hae npEAS
L& olojZlt. A TE B AR A Aoj7t FAERY 72 Edfo|ERA §4 74 $a35 Hy
2 23S gl
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GNP HE7tof| k2 BFRP S&ixie] 744 0FE Of=2 S g
Enhanced Dry Tribological Performance of BFRP Composites via Graphite
Nanoplatelet Fillers
*RESH KIS} 2 foR2M23 #*QAMOl4
—'—Tﬂ‘, oEHgl_l- ,EEE ’ go—l ’ '|"_"O|_I
Too Han Jo', Tae Hwan Jang?, Do Gyun Byeon?, “Yong Suk Oh*3,

*Sung Min Yoon(yoonsm@changwon.ac.kr)*

S LRSI 7| AZ S, P g A st FE e BE e At 4, P H AL st 7] A3 st
2utEA| 2§95}, ‘SPFLANST 7 ATt ml el ey Agetat

Key words : Basalt Fiber Reinforced Polymers, Graphite Nanoplatelets, Tribology, Resin Transfer Molding
AL, AL

k71 Q1o
L, BHEARl F& 9 &to|]d 204 v E wiE &4fo] RAE 4= qlo] EffolERE XA 4o it Bt
7h @7 2 Aol AF BR 3R] o]d AP FHZ oot d#juto]E Y& o] ESl(Graphite
Nanoplatelets, GNP)Z 0, 5, 10, 15 wt% 3715t BFRPE A|Z511, XAl 314 B4 9 A4] ball-on-disk Al
E 5o EgfolEZA] EAS Hrleth 1 23}, GNP &5 S71of whet vpEd A= Fof oF 25% 4ot
o, upEHAL 5 N 27004 2F 72%, 10 N 27004 °F 21% 4531t ol= GNP T4 20 o5t 1
Ao 5o} HolS P40l 7118 AL oA =™, BFRPY Wt A5 ol E3H4 Q1 HeFS AAS.

AR A 48 EFA(Basalt Fiber Reinforced Polymers, BFRP)= AE +RAE F549H Q1o
(o]

AEIRA N P =
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7o n2etdo 2 MMEl AICoCrFeNi, Al0.3CoCrFeNi

TQIE 21| 30| 9% 54 24

Compression Properties Analysis of AICoCrFeNi and Al0.3CoCrFeNi High
Entropy Alloys Produced By Self-Propagating High-Temperature Synthesis
ZEfR, HER? fMald
"Tae Min Kim', Do Gyun Byeon?, *Sung Min Yoon(yoonsm@changwon.ac.kr)’
st 71 Al g8t ‘=g dddisty Jouieaslr|edta, *EE3ddsta 71455 ost
g7 Agska

R

L

Key words : Self-propagation High-temperature Synthesis, Spark Plasma Sintering, High Entropy Alloys
AL, T AIA R}

E AR A= A7FATE 11234 (Self-propagating High-temperature Synthesis, SHS)Z} Aut3 &}
Zu} AZA(Spark Plasma Sintering, SPS)2 ©0]-85}0] AlCoCrFeNi, Al0.3CoCrFeNi ZIAEZ T T+ A|x

st 22|, F B AT 2 4S5 B BT BE 240 2 25 EES AEAE AT H =
9E ASZ o8 SUES Eof A B BAAIE AAReH olE B4 & SPS 3= B9l EA AlH
= AlESEA ARE AJHO 45 S42 AlutR THsAIR7]E o]-&sto] Brskelon Al 24 AlolE &5
BCC At& Atolo] mE o5 542 vl BA8IA & A& SHS-SPS 58542 &7 AlCoCrFeNi %
Al0.3CoCrFeNi I E =1 9tF29] A X 7Hs/d 1 4 H84 ‘% 71AA =4 F AEBAE 85 Tl 2]

AT
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FASTLE 70 MPag LEQATEHS| ERE Sdof 2et

LRISHAE @l
Numerical Study on Thermo-Fluid Characteristics of 70 MPa Pressure Safety
Valve for Hydrogen Refueling Stations
U™A, 2P *ol28}
Teong Geon Kim', Kyung Min Kwak? “Eun Ha Lee(eunha@kotmi.re.kr)'
AR AT AT ANAADX AT, @A EE 7 & A7 A,

Key words : Pressure Safety Valve, Hydrogen Refueling Station, Computational Fluid Mechanics
A, AR

FAZEA Y AR 18 A AR A|AH] P EE SAFHAE (70 MPa)o.2 FATFA
£ AEoto] AT AIARY] 9] &go] Bighe] wet YR ek =, 4 P FRE 9
off AW E (Pressure Safety Valve)7} AX] W AHEHTH o W& MEE= A% o] “dotd w24
AElo] g -ty G| E Books oS givh 8B Z5B7HE A =4 E220] et E9F AlES
F3Yoh= Ao] WEE AL, o2 AJF2 B8} A7to] @ol A K Frt ofof thgt tiete g2, HARRA| A} A&
glojdo] AH o R AH-EE 5 Qlrh. £ AFoAE Iy 4 FHL H8o] 7Hseh G E ] i A

7 & ?i?% AFIESAAF-(MOTIE) 2k 2=l A A 7] =B 7HA(KETEP)S] A @< ob eyt - A
Ut (No. RS-2024-00451324)

137



OP3-1
NANO/MEMS/O|M|7} =




Proceedings of the KSMPE Spring Conference 2026

HHSY 7|4 K| 5 43 0|83 23 A 20| AL|HA £

| -
Impedance Analysis of Water Quality Samples Using a Capacitive Liquid
Measurement Cell
‘BrIY WE2? AT uiFH4? HAR

Tin Pyung Yoon', Jang Woon Baek?, Jin Hong Kim? Hyun Su Bae?, “Changyoon Jeong(yoonni22@yu.ac.kr)'

‘geistE 71 Ag e, SRR 7Y

Key words : Capacitive Sensing, EIS, Liquid Measurement Cell, Impedance
A, F AR

2 AT oR AR W74 SFE Futso] whet wslo] e JEs ¥ EHS BASIS. 4 A
29 242 AHEF 7N oA 54 AL AL, A715kt AT EA BREISS 0] 8T 712 B4 EHE
SRS, 2L 28T PR AWAOH, 7 E AR G0l 24(DIW)} o] 1L ALg ko] 1 Hz~1
MHz 27014 QEs S9E 245198, 1 23, 0] A0 4714 Qe Fukso] et A e A
2 UEOLE, ol o] mE IuEA] WskE SISIGS. ol 44 Az Aue] et 4 S47
714 Aol et 4 9ee Holxu, ot 1 AlRS] ST B4 BAL 9% 7% Bk TEE e

F7] £ 97 £ES ARARBAATY WHATHA(CIE) Qo SaAEE. [25YD1200, S
71 B 49 Tel 9 88714 71T
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X7t 1S X/ Cr3d L OFE 27| 18k HA[ZE QI SZf Q14
Ultra-Flexible Breathable Porous Triboelectric Nanogenerator for Self-Powered

Real-Time Human Motion Recognition
A0l HER WHS?, UXS?, HiHa?
"Shu Shuai Zhu', “Chang Yoon Jeong(yoonni22@yu.ac.kr )", Jang Woon Baek?, Jin Hong Kim? Hyun Su Bae?

‘et | AF ek, A EA AT

Key words : Porous Triboelectric Nanogenerator, ZnO NRs, MWCNTSs, PDMS; Human Motion Monitoring
AL, AL

Wearable and IoT devices require fully energy-autonomous hardware for sustainable operation. Here, we present
a breathable, ultraflexible porous triboelectric nanogenerator (P-TENG). An 80% porous PDMS film fabricated
using a sacrificial template significantly increases the effective contact area and mechanical compliance. Doping
the porous PDMS with 10 wt% ZnO nanorods and 0.2 wt% multi-walled carbon nanotubes (MWCNTS) further
enhances surface roughness, dielectric constant, and charge transport properties.The optimized P-TENG delivers
a maximum output power of 1.38 mW (552 mW m™) at 66.68 kPa under a 10" 2 load. It can efficiently charge
capacitors, power an 800 mAh Li-ion battery, and simultaneously illuminate 324 commercial LEDs. Furthermore,
the device exhibits excellent mechanical durability, maintaining stable performance over 10,000 cycles.When
embedded in a shoe insole and integrated with a microcontroller and a lightweight convolutional neural network
(CNN), the P-TENG enables real-time classification of human motions, including static, walking, and running.
This scalable, self-powered platform offers a promising solution for multifunctional wearable electronics in smart

healthcare and IoT applications.

F7] £ AT =852 AFAATAATY YR AT IA(VED ] Ao g Y= QlE. [25YD1200, SZAIA 7]
A EEE Y 22 9 3-871& 718 AT
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BH HZd Hoje} X7IMA HIZ{L|ES o8¢t 123 THE'd
Soot Patterning via Surface Wettability Control and a Self-Cleaning Mechanism
UERS!, MeHl ol ™!
*Tae Woong Kim', Su Bin Shin', “Jeong Won Lee(jwlee07@chosun.ac.kr)'
'z AYjsk 7] A1 g5t

Key words : Wettability, Micronanostructures, Soot, Plasma Treatment

£ APIAL B 284 Aolst AAH dAUZS BEI 123 W d PES Astdn. SRulE
EHo] vlo] 22/ T2E FHT F| HDFS 29 H83te] F2pHL HoIoleL, o] % Sepznt Jojg
5o Fa5H/FASH BB TEAAT. 1 F A Erio] 1228 B A7HH g B 128
E S ST o5 SEM, EDS BAS B9 HW T2} gh BE xjolg FelgtozA fHo R4S
AZSET. £ ATE A7 MAUZo] B 0FE AAS Hol, 1289 A AA 2L HES 5
e BN BED + AL HolFgrk
1. HE Jol A4S sl

EWY 2L AF AFE ofel BU B
2 AA SHE & G A m, ol AHAH B 3. 48
W A4A ) % Qholh QO AZPH E3 B ATAE B A Aeiet AHAH HAY
L BYo] BAE 0GBUL AASE /1508 9o Z2 ol§ste] 128 WEYL PRSI 53] 18
A oItk 3, QAR F Shiel 1288 A T 22 WA A e LB Dol oheh, Aeao
1A B AEA FEET Gk B AT 2 AEAA BHS TET 5 AL Bh /N 2AR
L 0282 98 ANl ¥ QAR AR vtk ShAsirks HolA Qo Atk Ba B Ayt B
L 7ol ofje, HEHOE AA U BENA B3 B WA T4 Qo= 18L L INT 4 Uk s
o} HH S TEY 5 U BAR QRNSIA S 4L AAGO, FF A6 Sk /) B o
. B4 479 712 Auz 289 4 Ak

2. 58 7]
F2olE HRo] vlolAg /e T2E FA5] ¢ o] AT FREIVEHFREARL) AUow 3
1ol 3792 483 5 HDFS & FAFA T A9 wob 38 ALY No. RS-

o HCl o3 d4= 4

B &0l S45HE Fofstilt. o] & Eet2ut A8 2026-25477358).

£ A&35to] 47 Jgof S3FAEE FRACEHN =

A /T8 EHS FA45E 1 EXA A REFERENCES

ARREH AL T8-S AW EHO| FASHL A7 1. Kim, K., Park, HR., Kim, HJ., Lee, D., Ha, S., Lee,
2 RS AL A3, SRR YoM = 1Z50] K. and Hwang, W., “Self-cleaning mechanisms
AAED 24254 JooAs 1880] $A]E 1 according to the wettability of the surface and
22 djglo] FAE It viR|go g SEM 4S5 deposition material,” Applied Surface Science,
3 Y9 TS & AHE RISk, EDS 24 Vol. 626, Article 157197, 2023.

< 5ol ©a AR ER2o} HlES ASUCEA 1H
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LI E LHE ZnO LIc2}0]|01E 7|BIO = 7|A|A M 50| St
LH1o| S0t st B™
A Highly Durable Antibacterial Surface with Enhanced Mechanical Performance
Based on ZnO Nanowires within Nanoholes
Qe As|A® FxParziA Fulsisl4
‘Chae Wan Lim', Hee Kyeong Kim?,
*Young Sam Cho(youngsamcho@wku.ac.kr)**¢, *Hyun Ha Park(plmn130@wku.ac.kr)***
'Asgoist 7| Al gsk), *)giste 7] A E, S¥sg sty w7kuto] @ A A,
‘Agist Hehato] @ g3 AT AlE

Key words : Antibacterial Effect, ZnO Nanowires, Nanoholed Surface, Hydrothermal Growth
WA, BAAR

Biofilms on surfaces cause infections, contamination, and diseases. Nanostructure-based mechanical sterilization
has been widely investigated. This approach inhibits bacterial adhesion and growth or directly kills bacteria
regardless of antibiotic resistance. However, previous studies have shown that structurally stable nanohole surfaces
exhibit only bacteriostatic effects, limiting their ability to fully eliminate Staphylococcus aureus. To overcome
this limitation, ZnO nanowires were grown within nanoholes to develop a surface with improved antibacterial
performance. The ZnO nanowires mechanically disrupt bacterial membranes, leading to the death of S. aureus.
Their mechanical robustness also prevents deformation under external forces, ensuring long-term antimicrobial

effectiveness.

3 7] This work was supported by the National Research Foundation of Korea (NRF) grant from the Korean
government (No. RS-2025-00520946, No. RS-2025-25432945).
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of2t0|= Hlo|me| 7|A|H HZ 7t Hot
Feasibility Study on Mechanical Reinforcement of Aramid Paper
BXE, R
*J. H. Hong', “H. C. Kim(hyunckim@kumoh.ac kr)"
s e

Keywords : Aramid Nanofiber, Meta Aramid Paper, Mechanical Reinforcement, Coating
HFAL FAIA R

ofetu|= Lk M A(ANFOE TR 719 Lhe 24 B8 g JE0} S g, 943 94 9 Sl o1y
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Study on the Machinability of ITO Thin Films for Transparent Electronic Device
Applications
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Fundamental Design and Analysisof the Power Transmission Mechanism
of an E-Corner Module
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Development of a Wearable Posture Correction System Using Cervical Angle
Measurement and Dual Feedback
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(TPA) Model
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Comparison of Pressurization Methods for Press-welding and Consolidation
of Large Thermoplastic Carbon Fiber Composite for Aircraft Part Structures
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Performance Evaluation of a Seismic Isolation Table for Agrivoltaic Systems
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Table 1 Soil Amplification Factor for Seismic Response - L
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factor REFERENCES
1. Kim, J. D., Lee, H., & Yoon, M. C. Response Behaviour
3. ¥}/ 9] WXIgo] 2L Wy B} of Sinusoidal Forced Excitation according to its
Wu7} St o U] AARS 245}y 98] o= Amplitude. Proceedings of the KSMPE Conference,
dole] =g Aolstel W9 Yo ZAstary. 00

162



Proceedings of the KSMPE Spring Conference 2026

H 2'd 7|4t CiHA HA M #H AM2| 332 3|o|E T ol 2
Deep Learning Model for Predicting Crater Formation in a Large Pulsed Electron
Beam (LPEB) Process
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"Min Gi Oh', Seong Jun Bae', Jun Seok Yoon', Young Seok Oh’, Seong Hoon Kang', Ho Won Lee'? Min Cheol
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Key words : Deep Learning, Generative Model, Large Pulsed Electron Beam (LPEB), Steel Alloys, Craters
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In a large pulsed electron beam (LPEB) process, optimizing processing parameters to minimize crater formation
is essential for surface quality. However, conventional physics-based models have experienced difficulties for
directly predicting craters. This study proposes a data-driven deep learning framework to predict crater formation
in the LPEB process. A deep generator produced LPEB-processed surface images from material properties (non-
metallic composition) and processing parameters (energy density and pulse number). Using optical microscopy
data from four steel alloys, crater size, number, and distribution were predicted with accuracies of 84.5% (mean
absolute error of 3.70 xm), 93.8%, and 88.9%, respectively, while also demonstrating fast inference and strong

physical consistency.

37| This work was supported by the Fundamental Research Program of the Korea Institute of Materials Science
(PNKA220). This work was also supported by the Ministry of Trade, Industry and Resources (MOTIR) through the
Korea Planning & Evaluation Institute of Industrial Technology (KEIT) (RS-2025-24536099) and Korea Institute for
Advancement of Technology (KAIT) (RS-2024-00419967)
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Analytical Modeling and Control of Joint Thinning
in Hemispherical Tool-based Friction Stir Welding (H-FSW)
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Domain Randomization-Based Demonstration Data Generation
for Reducing the Sim-to-Real Gap in Humanoid Robot
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Key words : Humanoid Robot, Sim-to-Real Gap, Simulation, Domain Randomization
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Process Control and Monitoring Window for Friction Stir Welding (FSW)
based on Tool Temperature Data
Al TR
"Min Goo Cho!, 7Jin Su Gim(jgim@kitech.re kr)’

A | AT A 7| &2 YATE

Key words : Friction Stir Welding, Tool Temperature, Temperature Measurement
AL, TAATA A}

O

SRS AFSW)E SIS ek B Aolol] WA TR E ol8Sh: MY 3HOE, 83
34 3 S nH L] o5 ZYEE ol PHAAL FT P, ol$SE, FASE 5
| o) HOHER, B F L& HHS hP FRoh 53] BT 2=k A FSW 3 29 §
ok 4 dlollolt, 77t SlUskEE /1% G4 WA oRE A7 20 WAL k. ol
ol QAT B FSW B70h ANZE FA L5 24 ANE ALt o1 F YA FSW FHel 4

X OH —{E

rhr
Hu o R oH oX o

Q.

[e]

23, 4 % WA 92 HHOE 2T & ASS FSHEo, ZHE T L5 dolHE sjue
24 B 2L 2UE ¥ A,

F7] 2 d7E AYEARS} FAAAVSNFYY N AGAZYAELHRKD) ARYT ATREA ALY
(No. P0025383)'9] 2|2 o} 2= gesY]

o

166



TAEYH

AlE2|0]M /%X =}

: 2A0I(FAA)
S e (B PNT Rl
SHEHH (= MCH)




Proceedings of the KSMPE Spring Conference 2026

B-Spline 7|4t k| SWFT 2] 5 33 EHE o4 A|E2]|o|M
B-Spline-based Modeling of Cerebral Aneurysms and Simulation of Stress
Concentration
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Multi-objective Optimization of Thermal-Fluid and Mechanical Performance in
TPMS-BCC Hybrid Lattice Structures
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Development of Structural Damage Localization Technique Using Structural
Modal Analysis
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This study develops a finite element model (FEM)-based damage localization pipeline for structural health
monitoring using modal analysis. The residual force framework proposed by Ge & Lui (2005) was implemented in
MATLAB and applied to a 10-story, two-bay steel frame (50 members, 90 degrees of freedom). A pseudo residual
force vector, derived from eigenvalue analysis of undamaged and damaged states, was used to localize damage,
while a least squares method (LSM) combined with an eigenvalue sensitivity matrix quantified stiffness reduction.
Three damage scenarios involving stiffness reductions of 10%, 40%, and 90% were simulated; the damaged member
was correctly identified in all cases including under +5% mode shape noise contamination, with stiffness reduction
estimation errors as low as 2.3% for the 10% damage scenario, increasing for larger damage levels. Future work
will extend this framework toward real-time state estimation using an Extended Kalman Filter (EKF) and physics-

informed neural network (PINN) integration for enhanced damage severity estimation.

REFERENCES
1. Ge, M. and Lui, E. M., “Structural Damage Identification Using System Dynamic Properties,” Computers &
Structures, Vol. 83, No. 21-22, pp. 2185-2196, 2005.
2. Hassiotis, S. and Jeong, G. D., “Identification of Stiffness Reduction Using Natural Frequencies,” Journal of
Engineering Mechanics, Vol. 121, No. 10, pp. 1106-1113, 1995.

]
]

7

1

37] B A@HD)E B850 APTERISEAE)S] A0 LS o} S5l AAHAAFA oA
(RISE)O] A7}, o] A7 2023WE ARAIABAAAR)) Aoz Fa1el712 0509 A
o Tl ATY(RS-2023-KI002700, S543/ A£G AR/ 4914k Bot A2 A|2714 841 Detol ol
A7190-219] 841 Pefolgls AUAR))

rlo
i

r-{o
filo
9

i
ojN

171



Proceedings of the KSMPE Spring Conference 2026

= 3%

HLER S AMZRE

flstCIX|E E21 7|4 X 32

SifZ= oyl 93

- 1o o

A Digital Twin-Based Adaptive Manufacturing Framework for Machining Process

Monitoring and Visualization
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This study developed a digital twin system that links a real robotic arm with a Unity-based virtual robotic arm

and applied it to machining process monitoring and visualization. The proposed framework reflects the real

process state in a virtual environment in real time, enabling intuitive observation of robotic motion and process

changes. In addition, the framework suggests the possibility of future expansion toward adaptive manufacturing

through integration with correction and control. The results show that digital twin technology can improve process

visibility and operational efficiency in machining applications.
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During the forming of aluminum sheets, various problems such as cracks and springback occur
due to friction between the aluminum material and the die. Reducing the friction coefficient is
one of the most effective methods to improve the formability of aluminum sheets. In this study, a
PVD coating with a low friction coefficient was applied to the die to reduce the friction coefficient
during forming, and formability was evaluated using the square cup deep drawing method when
using coated and uncoated dies. Through finite element analysis, the change in formability
according to the friction coefficient during square cup deep drawing forming was investigated and

compared with actual experimental results.
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In a healthy gut state, the microbiome remains balanced, whereas dysbiosis is associated
with metabolic, infectious, and autoimmune diseases. Therefore, understanding host-microbe
interactions within the intestinal microenvironment is an important research focus. Previously
developed platforms, including transwell system, gut-on-a-chip, and scaffolds, have limitations
in reproducing the 3D structure and oxygen gradients of the intestine. In this study, we propose a
3D tubular scaffold designed to generate physiologically relevant oxygen gradients. Computational
simulations using COMSOL Multiphysics were performed to analyze oxygen diffusion according to
scaffold geometry. The results showed that hypoxic conditions formed in the central region as the

scaffold length and thickness increased.

3 7] This work has supported by the National Research Foundation of Korea(NRF) grant funded by
the Korea government(MSIT)(No.RS-2025-23963145).
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Structural Analysis of a Pulley-Based Self-Actuating Opening System
for Flood Control
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Due to the increasing frequency of flood damage driven by climate change, there is a rising demand for self-
actuating flood control systems. This study proposes a system that converts rainwater-induced loads into an
actuation force through a pulley mechanism. To evaluate the structural integrity of the floodgate, finite element
analysis (FEA) was employed to examine stress and deformation under hydrostatic pressure, specifically at the
maximum external water level immediately prior to opening. The results demonstrate that the proposed system

maintains structural safety and operates reliably under rainfall conditions capable of inducing floods.
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Fig. 1 DEM based Block in an Indoor Icemaker

180



O| 2R AH(DEM) 7|4t S| MH| A|AHIA 2] HS 7S oA
Analysis of Ice Behavior in a Rotating System Based on the Discrete Element
Method
2! aidsH &01A" atxlz? 2481, ZX|21®, o[zl 2"
"Su Eul Jeon', Seong Han Park’, Min Kyung Song', Jin Hong Park?, Yo Han Kim? Chi Yen Kim?®, *Jae Wook

Lee(jaewk95@knu.ac.kr)"
Bt Arte Y] Egata, LG ARHF), FEE st

Key words : Discrete Element Mehod(DEM), Numerical Simulation, Rotating System, Ice Behavior
EAF, F AR

A7) D ofol A 2L SR AN Gl AL fRolH BT A A ASo] 3 H52
25 F2 AT FBUT 53] ALY ofF A, 3E PY L AR 54 84 S=(pm)el wret et
o, o= mh) &} oluiA 7] B et 7129 A WAL 22 FEH Bee] 45 9
oJHG AFS AAHOR HASIE o WAL Atk £ ATAAL A BY 2 AFS FF5] s
A8 AH(DEME B3 7MY 38 BEe 7ok, AF dol8E /MoR Bde Bystel s A
PR AL 27 A% S Leslo] 15rpm HALR 15~60rpm TR NASES HAslo]
Sesiglon], 4Re 9% AF JFS ALY B FHAF/NUTME ol§3te] 29 P-4zt 1gh=
S A0l 954 kS wmBon RO W 282 T4 G GYsiel #Sel B4 9
U8 4T IS8 UYEHSS Sl Y B . AR RDI B D g0 mn
40| DEMOAE AREISIc) ol 53l o1 melo] S84
ATLE 3 240 G A A% EHS 7MY L2 B

Algst=d A

N

<

]

> i

mlm

Fig. DEM Calibration and ice Behavior in Rotating System

181



Proceedings of the KSMPE Spring Conference 2026

M7|k} OIME O20lo| AFE Ms 2aF 5M ol 2 | X3} o
A Study on Injection Molding Defect AnaIyS|s and Process Optimization
of Insert Grommets for Electric Vehicles
Uz *ASE of k]! X=X
"Toong Hui Kim(kimjh@gbtp.or.kr)', “Seung Hun Cha', Chan Hee Lee!, Jun Jin Choi?
"AEH AT, G EEHAF)

Key words : Insert Grommet, Injection Molding, Defect Analysis, Process Optimization, PA6 Nylon
LA, SHAAR

AN AEA A% M*ﬂJiEﬁiﬂﬂﬂ%3HM>lii}iﬁﬁﬂﬂ¢ﬁ¥ﬂﬁk“mTﬂHEliﬂ4
49 B4 ust A A4 9 AF9L 2YAe F2T B4R RS £ ATe A 49 A Bk
6 B9 UG ANAOR BAsto] 24 34 714 S AN Uk, PAG AR AN 02 45 4
g A SAstolon, 9t vgY, Bt Y BY 5 7 2% 490 O 39 2 34 29 B4
AALSA dlol8 Z|uh 33 Zevtdv BeF 24 £33t 4 BFAS ARG £ 478 53 =2E
e 24 9 A 2L ANE I29 YA FD P D golofd 2 AAE AL A% Tue
2 Zg3kaxt gt

7] £ d7E F271QEANLRED) “A/1A4E HES ool St 9 4 AL AE(RS-

2023-00277432)" TA1 2] A J—% ol Y= YTt

182



Proceedings of the KSMPE Spring Conference 2026

FEM 7| 204 &5 np@ate] £l S4 20

|o i

FEM-Based Analysis of Stage-wise Characteristics of Cumulative Rifling Wear
UM, "2 ol *HES

"Se Eun Kim', Eun Chae Jeong', Moon Gu Lee', “Yonh Ho Jeon(princaps@ajou.ac.kr)"
o}z staL 7] A5t

Key words : Gun Barrel, Rifling, Cumulative Wear, Finite Element Method
HFAL FAIA R

78310] A P whE Aol whet X o] WAL wiske} o d £AMS I, o)k go] A%, WE A
S, X2 P4, 193 BA o] AAQ) GRS wAT webA] A4 A vt JuHow
sfotahs A4S A% At o, Au] L WA AH B, T3 59 o2 ZHolA Fashch 3 A sk
WA} 4 B7bo] met 2] oh, ok mhm, A1 vh wAs TR 4 glom, 7 o)A nha g, E g4t
wsh 97144 &4 4 S4o] AR thA Uehdth, B dpolAt ke Wale] mE g R 4 wst
S o FRALHNNS SWI, 1 ANE A4 A vhwg A2 dlolEe} vlwste] 40 B
AESIA Gt B3 A nheF 24 B9 ThE 9AS TR, 2 98 54 BAstnA St o]

3 749 o whe w270 BY AFL olsfeti, ke A5 P
g g A2 e £ WL AAS TE] % V)% AR 8§D Ao J|gah

7] 2 G ARAIIEAAUDO AL BHILEAEUKIAAA F80he o141 21y
J(HRD) Z= 19| A ¥ ol A= 313, (No. RS-2025-02304112)

183



Proceedings of the KSMPE Spring Conference 2026

Xt St AlE2|o|M 7| = 214 ER0| HE DLC L=g 2EI| 7A| &
EZlo|E22X| Edof 2het A7

Effect of Dopant Species on the Mechanical and Tribological Characteristics of

DLC Nanocomposite Coatings via Molecular Dynamics

* =1 #71a]x12
O|¢=’, "HE

HI

‘Sang Hoon Lee', *Hyun Joon Kim(hjoonkim@knu.ac.kr)'*

ZEdsta v sl &83ehE, R st U7 Ag st

Key words : Friction, Molecular Dynamics Simulation, Diamond-like Carbon(DLC), Metal Doping
A, WA

A7 A5 AHEV) At e 2 o] FA 7 Hgko] whet Iy
O|EEA A HAZ} tFE 1L Ut} 7|EY T &4 7| D
of gtAI7} ARt o] At = EAF 5T AlEE

|22 X% EAO) u|R= JFS BEA5H, Aupbd 9 17914 (High Toughness) £4
At AlgElold A, £ Tt S7Fek] wet v Al A

4 Aol ofgt vty 743k 5 e Edt
2 olejst 71Ea B4 FE5]
o

)

$7] o] =EL 20249 AE(Is e HBAIH) Yo A A - Ui AR 7| &7 A 9] XY
S o} 3% ALY(RS-2024-00452417).

184



Proceedings of the KSMPE Spring Conference 2026

HAIZH ZLERIE fIet FPCB 7|4 /R 7| o] 7|A1H S A L=2ld BN
MechanicalBehavior and Reliability Analysis of FPCB-based Flexible Substrates
for Real-time Monitoring
olstA’, "8 o’ stEF, AHE, ehEol, o Mul’

"Ha Kyoung Lee', “Yong Suk Oh(oyongsuk@changwon.ac.kr)', Nam Hyeong Lee', Seng Ju Han', Young han Kim',

Jeong A Han', Sang Bin Lee'
12 3ol sk

Key words : FPCB, Mechanical Reliability, Flexible Sensor, FEA

AL FAIAA

S =48 4~ 9= FPCB(Flexible Printed Circuit
_]

£ ATNAE 8% e 9o AXZEoR Aot I
A Hstoint. 7129 YA PCBE 9

Board) 7]%te] 91 A4 A S AL, olo] tgt 717
Kol sstol A14] 33} A A8 Aol BHFL o|5) 5127} sk gielo] otk ol
A2e17] el Eejolnl= 7w BEso] FAIL TR AN AATS TS

ATE 95 IMURA 274 B 48 A4S shte B4 us AAsigon, 44 A8 s40l4
wo] W S BIsH] A3 STAARAFEAS A3t Aol 4S B4 7|5o] FHAAY =
w5 o) e A4 A Relo] SIS S8 BES stelsiant B4 A3 A 7|we wE e
# SAAE A2 2 B WOl SRAG A5E RUL USG90 Aok B A

8 71719) 7144 A% 4 BoE o B Ae 28E

lO N
ko
r]I.

ofr Jl‘E
2
rO
o
>
a oo

rulo é Hm

N

R ol

o
40

37] This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea
government(MSIT)(RS-2023-00212892). This research was also supported by Global - Learning & Academic
research institution for Master’s'PhD students, and Postdocs(LAMP) Program of the National Research Foundation
of Korea(NRF) grant funded by the Ministry of Education(No. RS-2024-00444460).

This research was supported by the Regional Innovation System & Education(RISE) program through the RISE
Center, Gyeongsangnam-do, funded by the Ministry of Education(MOE) and the Gyeongsangnam-do Provincial
Government, Republic of Korea.(2026-RISE-16-002).

185



Proceedings of the KSMPE Spring Conference 2026

AMRE & ZE{Q] X£7| &7 7|4t ¥& XXz A
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Fig. 1 Hydrostatic pressure test model

Table 1 Foam Material Data

HX100
Density (kg/m?) 103.2
Compressive strength (MPa) 2.29
Tensile strength (MPa) 3.51
Shear strength (MPa) 1.57
Shear modulus (MPa) 41.6
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Table 2 FEA Results for Carbon and Foam

Analysis Results
Analysis Items Carbon HX100
Total Deformation (mm) 20.184 20.184
Equivalent Stress (MPa) 112.67 1.8357
Total Weight (kg) 38.91
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With increasing resolution requirements in space telescopes and aerospace precision instruments, the demand
for high surface accuracy of spherical mirrors, which serve as critical optical components, has increased
accordingly. In such high-precision optical systems, even small deformations caused by self-weight and external
loads can induce optical aberrations and degrade image quality. In this study, spherical mirrors with various
geometric configurations were designed, and their structural deformation behavior under self-weight was analyzed
using finite element analysis (FEA). In addition, the wavefront error of the deformed mirrors was decomposed
into Zernike polynomials to evaluate the aberration components, and the root mean square (RMS) error was
subsequently calculated. Based on these analyses, the effects of geometric configurations on the structural

deformation, wavefront error, and optical performance of spherical mirrors were evaluated.
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This study aims to develop aluminum radiators for K700-series military vehicles to replace discontinued brass

units. While increasing fin density improves thermal efficiency, the resulting mass increase amplifies inertial loads

under vibration, compromising structural integrity. To address this, vibration analysis was conducted per MIL-STD-

810H standards. The results identified a maximum mass of 35 kg as the critical threshold to ensure the structural

safety of the radiator and its brackets against engine and driving vibrations. These findings provide essential

engineering data for the optimized design and localization of military vehicle radiators.
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Fig. 1 Acceleration spectral density graph for CWV

Table 1 Material properties
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Table 2 Result of random vibration analysis
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We investgated the optimizaition of Indium tin oxide (ITO) films for a plsmonic metasurface saturable absorber

by varying rapid thermal annealing (RTA) conditions and thickness. For the RTA optimization, various annealing

temperatures with dwell time were applied to examine the shift in the epsilon-near-zero (ENZ) wavelength. Based

on theses results, the optimal annealing conditon was selected, for linear and nonlinear transmission properties

in the near-infrared region. Finite-difference time-domain (FDTD) simulations were employed to explore local

field enhancement and coupling interactions between the plasmonic modes and the ENZ modes. The results
demonstrated that both RTA conditions and ITO thickness significantly influence the ENZ wavelength and

nonlinear absorption characteristics of the metasurface saturable absorber.

1. Introduction

Epsilon-near-zero (ENZ) materials are characterized
by a permittivity approaching zero. Recent studies
have shown that combining plasmonic structures can
substantially enhance nonlinear optical effect [1]. The
nonlinear optical propeteis of such structures depend
on shape of plasmonic structure, material properties,
and the thickness of the ENZ layer.

This study focused on an ENZ-plasmonic hybrid
structure that combines a gold nanorods with the ENZ
material. We analyze how both the Indium tin oxide
(ITO) thickness and annealing conditions affects the

coupling effects and optical properties.

2. Experiments and Results

To verify the resonance condition between the
plasmonic resonance and ENZ modes, we performed
finite-difference time-domain (FDTD) simulation
for difference thickness of ITO and rapid thermal
annealing (RTA) conditions. After applying various RTA
temperatures and dwell times, the optical properties of
each ITO sample was characterized using ellipsometry.
Based on the these results, the appropriate nanorod
dimensions were determined to achieve resonance
matching between the plasmonic and ENZ mode.
The nanorod arrays coupled with the ITO film were
then fabricated using commercial electron-beam
lithography. The measurement results revealed

that mode splitting was observed in the fabricated

200

samples. Furthermore, all samples showed nonlinear

transmission property.
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Life Prediction of Welds for Light EV Hardware in Accelerated Testing
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Key words : Electric Vehicle, Welding Strengh, Reliability Evaluation, Life Prediction
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Design of Cross Members for EV Battery Pack Case Considering

Manufacturability and Structural Performance
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"Seo Han Lee!, Hyun Bum Choi', Jeong Woo Lee',

Mi Hye Kim? Jae Yeol Kim?, “Sang Hun Lee(shlee@howon.com)'
'3 ARV |EEYE R Al o}, SR Mgt 7] A g5kt

Key words : Battery Pack Case, Cross Member, Manufacturability, CAE

AL, T AR A

£ AFolMs A8 7|9 e B Ao]A0] ZH FE M FEE 98 Tray Wi 224 | 3125 4
AL T2 Ao IR WA Bk, A 9 72 S st Al 7HA] AAIRke =&skgle,
CAE 314 &3l W9 sk 2ollA 2F #+29] §FelE B ashH. rib-cage type 725 4|82t Case 12 &
A<l 55 A A2 UEtdol 2 et Al 1 e ST & 7= viEE g Aol A=
& g A A B54] e nEE 2 A P AR

a

>~l

1. ¥Wig g # Ao|A T2 A W AA Explicit s§4] 7S &85ttt Fig. 2= Case 19
2 AolA= A8 7|5t vig Y 9 AolA HAE  3Y £X Z3E UEUH, A Al =3t ks AE
f5to] Tray @ o4 WHol d8== 2248 WY H=(load path)9t d3td §8 X F3Fo] Ut
£ AAlsta, &9 = A HiEE A Hosh] 9t Bl oFs #AF A Sl & 5 AT
TX A5 B olvA 4k, A4 H 2
S 1Este] & 3714 AA BRdE EE5hlon,
CAE 4= &l hif A 28 Al #+2 ¥ o]
o-F7Fskdh
Fig. 12 sfiAo] A& Al 714 2224 WY F449]
3D 249 43S YeyH, #HZ55H Case 1, Case
2, Case 302 FLE3S} T} Fig. 2 Stress distribution of Case 1

Casel Case? Cased f;Hk] é-ﬂ]‘

gt o] 37]+= CaseZ > Casel ) Case3 T+ Zgto
o, Case39] B¢ 2X 8-S T ERA A F24
ol Wgo] WAy uhelo] e Ao w whetEr)

Fig. 1 Cross-member models for each case
Case 1, Case 2= AAHY, olv#] Hk & 1o}
2. 82 WY 734 4 of F7HAQl AA Kt 9 Hjgrt 7|vte] 24 HA
20 2% A WA W 99 9% S5 B4 AR/ Ued Aom Amdd
o Tzt 208 2+ Edlo] Wyl URE v
ow A 71E LHFLE 3 mm HAE Y
S50z Bolstel 2 AEa WHo) wele Brehg
o B3e 42 203 g A5 2el] 9l

7] B A7L sh=Al 7|47 8 g o] “AHEA) A
7172 E7” (RS-2024-00453431)2.2 =3
A+A3 Yt

-|o[|

M)

204



Proceedings of the KSMPE Spring Conference 2026

AnsysS 0|2¢h HE|ZEHIN Y= 2UKI] REr 5HA]
Ansys Modal Analysis for Orbital Wheel Type Agricultural Mobility
using Multimodal Sensors
olMal oA, 258, 43|8% fo|5T]
“Sang Min Lee', Kang Uk Lee', Seung Uk Ohl, Hee Yong Kang?, *Choong Ho Lee(leech@jj.ac.kr)!
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Multi Flexible Body Dynamics(MFBD) of Air Drill Seedling Machine
according to the RPM of Tractor PTO
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Design and Implementation of a Smart Factory System with MES Integration
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Design of a Smart Factory System Using Machine Vision Technology
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Fig. 2 the results of a range judgment
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Estimation of Data Transmission Latency in PLC-OPC UA-Based
Data Acquisition Systems
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Implementation of Smart Factory-linked Real-time Quality Management System

for Transparent Vinyl Packaging using Machine Vision
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Fault Diagnosis of Rotating Machinery Under Variable Speed Conditions via
Probabilistic Frequency Estimation and Normalization
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Control of a Four-Bar Linkage-Based Wheel-Legged Robot

for Complex Terrain
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Vertical Distance Estimation System for Indoor Autonomous Mobility based on
Kalman Filter
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This paper presents a system for estimating the vertical distance of autonomous mobility using an IMU(Inertial
Measurement Unit) sensor. First, a KF(Kalman Filter) removes noise from the linear acceleration raw data of the
IMU sensor. Then, a SYM(Support Vector Machine) constructs decision boundaries based on the IMU data reduced
noise. Finally, the vertical distance is estimated based on the characteristics of the mobility state and the SVM

decision boundary. We confirmed that the proposed method can accurately estimate the vertical distance.
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Analysis of the Dynamic Characteristics of an Integrated Drive Module with a
Coreless Motor and Cycloidal Reducer
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A Study on the Optimal Shape Design of a Chip Compression System Using the
Design of Experiments
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"*Dae Won Yoo(yoodwl14@kopo.ac.kr)',Young Chan Yoon', Sung Tae Kim', Ik Jin Kim? Soo Han Kim?
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2 =2 AdAGY(Design of Experiments, DOE)}& 28310 AAd] & A5 Al2H] 24 I35 &=
oI F8 A WS sk, 7 o] mE SH 542 A5t el Al 9% 8 dAE
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This paper presents the optimal shape design of a next-generation chip compression system using the
Design of Experiments(DOE). Key design variables were selected, and their effects on system performance were
analyzed through response characteristics to identify significant factors. Based on this analysis, the optimal design
conditions were determined.

The results show that the optimal shape improves both structural performance and durability. In addition, the
interaction effects between design variables on system performance were quantitatively evaluated. The findings of
this study are expected to contribute to the performance optimization and design efficiency improvement of chip

compression systems.
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Vibration and Noise Reduction Analysis of
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Table Basic Design Parameters of Steering Angle
Detection Gear

Parameter ‘ Gearl ‘ Gear2 ‘ Gear3 004448606)
Module (mm) 0.7 0.7 0.7
Number of Teeth 34 72 36
Center Distance (mm) 37.69 38.4
HETE AUY BRE $9A FEA S0
sh, 2+ 7]ojof] &= &2 PAG6 + GF30%(FA
4= 5,500 MPa, FFoF& H] 0.34, & 1.34 x 10-6kg/
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Development of a DEM Thermo-Mechanical Model for Elasto-Plastic Fibers
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1. Introduction

Flexible fibers in drying processes experience large
deformation, contact, and heat transfer. In this work, a
fiber is represented by bonded spherocylinders to avoid
the artificial surface roughness of conventional bonded-
sphere models. The present mechanical formulation
follows the Timoshenko-beam bond of Obermayr et al.
W and the bonded spherocylinder framework of Guo et
al. ¥, with a history-dependent elasto-plastic bending
relation added to represent permanent shape change.
The thermal extension includes contact conduction,

bond conduction, frictional heating, and convection.

2. Results

The elasto-plastic bending behavior is examined
with a fiber composed of bonded spherocylinders
subjected to a three-step loading history (see Fig. 1).
Each step contains loading, holding, and unloading so
that the permanent deformation accumulated in one
step affects the next step. For comparison with Guo et
al. [2], the test case uses a single fiber with an aspect
ratio 4R ; = 23,5, N_ = 40 bonded-spherocylinder
elements, and applies the same elasto-perfectly plastic
material constants in both DEM and FEM. A global
damping coefficient ¢ = 1.885 s™ is used to dissipate
residual vibration after unloading. As shown in Fig. 2,
the DEM model reproduces the progressive increase in
residual bending and the final deformed shape in good
agreement with FEM results.
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In-situ Integrated Analysis of Real-time Temperature and Strain
in SiC Devices Using Open-top Packages
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Prediction of Thermo-Mechanical Behavior of FDM-printed Composite Parts
According to Nozzle Path
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Virtual Test-based Probabilistic Analysis to Consider Property
Uncertainties of Composite Materials
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2D Plate-Based Injection-Structural Coupled Analysis Considering Local
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In stirred cell-culture single-use bioreactors, the pitch impeller plays a critical role in mixing performance and
in generating a cell-friendly flow field; however, its asymmetric geometry makes it susceptible to deformation
during injection molding. In this study, injection molding conditions were optimized for a pitch impeller used in a
5 L plastic three-dimensional cell-culture bioreactor. Injection time, melt temperature, V/P switchover point, cycle
time, and packing pressure were selected as process variables. The initial design-of-experiments results showed a
baseline warpage of approximately 0.401 mm, and the optimal molding conditions were subsequently determined
through repeated application of the steepest descent method. Under the optimized conditions—an injection time
of 2.9 s, a V/P switchover point of 84%, a cycle time of 32 s, a melt temperature of 298°C, and a packing pressure
of 175 MPa—the predicted total warpage decreased to 0.3068 mm, corresponding to an approximately 23.5%
reduction compared with the initial condition. These results present a practical process-optimization procedure
for improving the molding quality of asymmetric impellers for large-scale bioreactors. Future work will be

extended to analyze the effects of geometric asymmetry and cooling non-uniformity on warpage.
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Fig. 1 Simulation Results of Process Optimization to Reduce Warpage of a 5 L Pitch Impeller
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Preliminary Study on Welding Process Parameters of 316L Stainless Steel for
Developing an External Welding Process for Liquid Hydrogen Piping
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“*Young Cheol Jeong(ycjeong@kotmi.re.kr)', Byung Moon Yu'
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Key words : Liquid Hydrogen Piping, 316L Stainless Steel, External Pipe, Welding Process Parameters
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Development of a Bio-Inspired Auxetic Battery Armor Structure with
Temperature-Induced Bistable Behavior Transition
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Wind Tunnel Experimental Study on the Flow Characteristics of a Bladeless

Wind Turbine with an Origami-Based Outer Shell
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Key words : Bladeless Wind Turbine, Wind Tunnel Experiment, Vortex Shedding
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Development of Upper Limb Sprints Required for Transportation of Severe Limb
Trauma Patients
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Fatigue Life Prediction of a Motor Shaft Based on Driving Data
*Zgm
"*Sung Mo Kim(sungmo3158@kookmin.ac.kr)’
Sefeta 71 Ag et

Key words : Fatigue Life Prediction(¥ 249 %), Rainflow Counting, Combined Loading(¥3%}51%), Driving
Data(F3t|°]H)

AL AR

£ Y AAoA ABEE ALEE QKo MY FS AL A4 AANAT, A9l 75
ZAL A ol ool FY sh5o] FAlo) A8stol B 515 240l YA B3] 43 A7) 15 AA

9 9 A8 FEAT Rlnt go] Aol @ ME AU TEAS A8sH 497 S8 UgolE BT
]

44 39 vlolg V1o 4 3¢ welY ARLE n2 S ol e @ ARACl. g

AES 7| RE #-go] S wet AARES] Yy SEE 99t A 1 7] Ya/gol STk ‘,%1
o & Aol Az A7 AR A ARl FHE SIEHRIONM ARGEE RE AAREE Hide R A =9 o
OB E 7o R M2 £ FUIoI. WA HEH A F2E VNe R AdY AE(SFD)ot HARHE A
T=(BMD)E AWML, ol ol&3to] AFZE 2Hgst= HlEd 39, A 58, 99 52 AEsIATh ol%
39 AF ASE 125t Von Mises 57H8= AR H, AlZto] g 38 0|82 7|92 & Rainflow

Counting 7|¥Z #A-8&5}o] ¥HE 8 Alo|E2 &5t E3F S-N AE2t Palmgren-Miner +3 &4 H
2|g ol&oto] M2 £ HrlotAth £4 Ay Akd o 57HsE2 AR 12 ko 3A ey
G AFZEE B3 £ g o] 2Xjol= Ao FRIFTE 2 AT AR £ Ho|EE 83 IH AR
EQ B3l 9& 4 4 o, A48 A #el 2 &% A7 F5A ALY WA Hrtel &

8849

259



Proceedings of the KSMPE Spring Conference 2026

32 FRIFGHS 7| HI 23  UPILISE 889 DEY CE0| 0|3 32 By

T MA
Design of a Dual-Locking Detachable Structure for Modular Drones Integrating
Hanok Dovetail Joints and Expansion Pin Mechanisms
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A Study on the Structural Stability Evaluation of the Loading Frame for Electric
Vehicle Traction Motor Housing
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Analysis of Interfacial Bonding Strength in Metal-Plastic Joints
: Impact of Fiber Alignment and Gate Location
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Key words: Anodizing, Dissimilar Material, Moisture Exposure, Adhesion Strength, Galvanic Corrosion, Sealing

AL TLAAR

This study focuses on the critical role of Glass Fiber (GF) orientation in determining the bonding strength of
smartphone metal case joints. Through CAE analysis and tensile testing, a direct correlation was established
between the resin flow-induced GF alignment and the resulting fracture behavior. The results demonstrated that
bonding strength is highly anisotropic: a 0° orientation relative to the tensile direction yielded the maximum stress
of 135 MPa, while a 90° orientation resulted in a significant drop to 85 MPa. Adjusting the gate distance to 10 mm
successfully reoriented fibers to 0° and shifted the fracture point, yet overall strength decreased due to associated

pressure losses. These findings indicate that achieving high-performance joints requires advanced interface control

to align GF in the tensile direction while simultaneously optimizing injection process parameters.
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Analysis of Cutting Force According to Tool Geometry
in Al Machining Using a Tool Dynamometer
UHAE URS?, L, YA Sy
*H, K. Kim', M. S. Kim? D. H. Im!, *S. D. Choi(sdchoi@kumoh.ac.kr)*
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Key words : Tool Dynomometer, Tool Geometry, Cutting Force, Thin-Plate Machining, FEM, Aluminum
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With the recent trend toward slimmer smartphones and thinner mechanical components, the application of
high-strength Al 7000 series alloys is expanding. However, when machining thin plates around the 0.3mm level,
bending deformation occurs due to high residual stress inherent to the material and cutting loads, limiting the
ability to secure strict flatness quality. This study aims to analyze the effect of tool geometry on the cutting force
and deformation behavior in thin-plate machining. Specifically, it is planned to quantitatively measure and
comparatively analyze the cutting forces generated during actual machining using a tool dynamometer, focusing
on flat end mills and bullnose end mills with a corner radius. Previous studies have confirmed that the bullnose
geometry distributes the cutting load in the radial direction, reducing the axial load applied to the thin plate.
Through empirical tool dynamometer experiments in this study, we intend to clearly identify the correlation
between the cutting force distribution mechanism and flatness improvement. Through this, it is expected to
enhance the stability of the ultra-thin part machining process and provide optimal tool selection criteria for mass
production in the field.

¥ e

I
ProgE Mave §
Fig 1. Cutting Force Simulation by Tool Geometry and Fig. 2 Tool chipping FEM simulation results
Depth of Cut Using VERICUT Force according to rake angle (+/-)
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Evaluation of Surface Wettability and Dissimilar Bonding Reliability
of 7000-Series Aluminum According to TRI Process Parameters
AT URA? AHA A MLy
D. H. Im!, M. S. Kim?, H. K. Kim', *S. D. Choi(sdchoi@kumoh.ac kr)?
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Key words : TRI, Aluminum 7000-series, PBT+GF45%, Wettability, Bonding, Reliability, Standard Deciation
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Securing consistent bonding reliability in metal-resin hybrid structures is critical for mass production. This study
evaluates the effect of TRI process current density (0.2-0.9 A/dm’) on the surface wettability and bonding reliability
of 7000-series aluminum and PBT+GF45% resin. While macroscopic roughness remained uniform, anodic film
thickness and pore size increased with current density. Furthermore, TRI-treated surfaces exhibited complete
wetting compared to untreated ones (75-80°), ensuring excellent resin spreadability. Tensile tests revealed optimal
bonding at 0.5 A/dm’, yielding the highest average strength (40.75 MPa) and the lowest standard deviation (1.44)
for exceptional stability. Conversely, higher currents (e.g., 0.9 A/dm’) decreased strength and increased variability.
Conclusively, optimizing wettability and minimizing strength deviation via precise current control is critical for

hybrid component reliability.

(a) Untreated AL 7000 (b) Optimal Zone (0.5 A/dm?
Fig. 1 Surface Wettability Comparison: (a)Untreated AL 7000 and (b)Optimal Zone(0.5 A/dm?
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Fig. 2 Bonding Strength and Reliability (Deviation) by TRI Current Density
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Evaluation of Weld Properties According to Process Parameters
in Friction Stir Welding of AL6061-T6 Alloy
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Key words : AL6061-T6, Friction Stir Welding, Process Optimization, Mechanical Properties
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(a) Before Test (b) After Test
Fig. 1 Tensile Test Specimen
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Generative Design of Battery Modules
for Electric Motorcycle Retrofitting and Emission Analysis
“Z|Z:2H, ofslfQl?, 0] MT?, LhAb4? “A| MLy’
*Ju Ran Choi', Hae In Lee?, Sung Ho Lee?, Sang Soo Nam?, *Seong Dae Choi(sdchoi@kumoh.ac.kr)!
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Key words : Electric Two-Wheeler Retrofit, Generative Design, Emission Reduction, Battery Mounting Module
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Due to the growth of the semiconductor and delivery industries, there are approximately 2.26 million registered
two-wheelers in Korea. However, among the 104,848 newly registered two-wheelers in 2025, electric two-wheelers
accounted for only 9.7% (11,137 units). Two-wheelers emit a higher proportion of pollutants than passenger
cars; specifically, two-wheelers over 150cc emit 113 times more hydrocarbons (HC) and 71 times more carbon
monoxide (CO) compared to 1600cc passenger cars, while small two-wheelers under 50cc emit 51 times more
HC and 17 times more CO. This study analyzes the emission reduction effects of electric retrofit for aging two-
wheelers and plans to develop lightweight battery mounting modules using generative design. The proposed

technology is expected to contribute to low-cost eco-friendly mobility transition.

Fig. 1 Diagram of Electric Retrofit Process for Aging Two-Wheelers
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Development of Plasma Cutting Automation System
for Pressure Vessel Welding Material Processing
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Key words : Plasma Cutting, Automation, Pressure Vessel, Welding Materials
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(a)Pipe Side Hole (b)Head Hole

Fig. 2 Hole Processing Automation Device
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Design and Development of a Multi-purpose Dummy Engine
for Aircraft Engine MRO Stand Validation
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Al-Based Framework for Manufacturing Process Selection in the Product Design Stage
#2191
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Key words : Additive Manufacturing, Process Selection, Product Design, Artificial Intelligence
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Ultrasonic Fatigue Behavior of High-Strength Resin for DLP 3D Printing
According to Build Orientation
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Key words : Digital Light Processing, Ultrasonic Fatigue Test, Build Orientation
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A Study on Static Stiffness and Modal Analysis according to Internal Lattice
Structures of Milling Tool Body based on Powder Bed Fusion Technology
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Fabrication and Sensitivity Analysis of a Flexible Capacitive Pressure Sensor
Based on an SLA 3D-Printed TPMS Structure
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Additive Manufacturing of Pure Tungsten through Pressurized Laser Powder

Bed Fusion: Process and Implementation
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Table 1 Optimized process parameters

Fiber laser

1030 nm

00W

Tungsten powder
99,9% [1.8~5um)

100um
20Mpa
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Top-Down DLP 3D Printing with in-situ Scanning System
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Development of a Perfusion-Based Bioreactor and Dynamic Culture of
3D Dragging-Printed Multilayered Esophageal Scaffolds
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Key words : Esophagus, Tissue Engineering, Scaffold, Bioreactor

WA} F AR}

Reconstruction of functional esophageal tissue remains a major challenge in tissue engineering, particularly
due to the difficulty in reproducing coordinated peristaltic motion and layered histological organization. Despite
advances, achieving both structural fidelity and functional maturation remains difficult. In this study, we developed
a biomimetic esophageal scaffold mimicking histological structure and a dynamic perfusion-based bioreactor
for its organization and maturation. A multilayered porous scaffold was fabricated via dragging printing with
bioinks between layers and cultured under perfusion with peristalsis-like stimulation. This approach significantly
enhanced the proliferation of human esophageal epithelial cells and smooth muscle cells. These results suggest
that combining biomimetic scaffolds with dynamic perfusion-based culture systems is promising for esophageal

tissue engineering.
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Development of a Quantitative Evaluation Method for Static and Dynamic

Powder Flow in Metal Additive Manufacturing Using Discrete Element Simulation
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Development of an IR Monitoring-Based Melt Pool Closed-Loop Control System
for Intelligent DED Processes
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Thermal-Flow Analysis of a 3D-Printed 8-Inch Lower Chuck with TPMS
Structure
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Effect of Directed Energy Deposition-Based Surface Patterns on the Lubrication
and Wear Characteristics of AISI D2 Tool Steel
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WAL, TR

2170 XA F(Directed Energy Deposition, DED)&3S &4 B 45 &0 g &8 &sto] FAS 1
dote 3R, FT 2 54 ol E&HAL . & AFolA= DEDE #5H AISI D2 573 #9ol
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A Study on Metal Wire-Additive Manufacturing for Maintenance of Pipeline
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Optimization of Additive Manufacturing Processes for Maraging Steel: Property
Reliability Assessment and High-Functionality Mold Fabrication
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Znz} Cr HZxof| ofct 20| Txfe| OFE MUY 2 A+t
A Study on the Friction Stir Spot Welding of Aluminum Alloy Sheets by with Zn
and Cr Reinforcement
UM xolz? UM ZsAY forM !
7. S. Kim(kjs16852002@naver.com)’, I. H. Cho?, S. G. Kim?, S. K. Kim*,*S. Y. Ahn'

' BAb s 7 AR, (e, PE R A, ‘B8R

Key words : Friction Stir Spot Welding, Zn Powder, Zn Sheet, Cr Powder, Tensile-shear Load
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Fig. 1 Schematic diagram of the size of Friction
Stir Spot Welding specimens
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Study on Optical Fiber Tip Shaping and Radius of Curvature Control via Laser
Processing
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Fig. 1 The schematic of ray propagation through PMMA
based CPF with spherical tips.
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Development of a Laser Sintering-based Micro-Pattern Printing Process
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Development of a Module Type Beveling System for Groove Processing before
24-in'ch Pipe Butt Welding

#20|2", of 2]
“*Mi Ru Kim(mrkim@kitech.re.kr)!, Hoon Hee Lee!
A EATY FE7| &SRR

Key words : Beveling, Pipe, Clamping, Module Type

46 skt AAe 5 oA Aol BE TREO AT AXU /& Aulo] $XE5S AL 242007
Ti 0] #oh A4L ZHe 7287, $HTHE BAI 2 Hol L) thef Ahgo] Hih o] gt o
nho] I 7k AL I3t We7] §o] olRolx et 84 A WACIA vo|x o TEL WM THL E V-
58 Fejo] oF 3750 AAZNE GATT o] e W= TAHL Solx 7k gy SAHolA WeHoR A

3l 7Fsol HAY A @A ZEHE ®
/\1 7kgo] oo}, Wiy -8 Ful o] 4% 7

o] 7150l 7hs stk ©Aol Ak &3 2H
E Ex e I w3 FAY B TA G/\} KRAIS/\} E2 Y, vl AAR AlEl Hol 2lE3kaL 3le
o, A A7k AlFo] Bol AR W43 7Hs Adeol Wrke 2ol itk sHolds ZHE, 2E
FE o] M AA7F L E o o] HAL ' Al =0 EEH, diF-E de] = A0 LSt e
JRoltt. wetA & Aol e w2 7 des 7Y 1 8 @A E &80l 7hsstaL A Aol
g-go] 7hsoles BE FHY HET AlL"ES /HEen. B B HEE ALH2 dEl2k AYAtd
ofl 24145 o] & 7hgof AREo] 7hs o, FF AHEetet s o B E {3 ERCRE AoVt 7k
Stes 29/dzd A9 I2|HE wgste] A, AEet. B3 vo| o] Thy Fedt HE FEE A5

o
oH
5
=
_{
é
=
i)
)
[E
(o]

27 75 AAsE o, 2417 &4t ofy g} thefel 273 9] mho|mof] T3 4= L =g of Aokt H
o] T+ &Y & /idstelnt. HEE AR oA F83% 84 F ol 1 84 BEY HEyg FR|et mpo]x
ZF P AR1 1L flsh o 61 AX7E 7 e R4 S8 AARS AESHGH o]ek Zo] & HEY HiE
B AL"ES A5k 7|2 Y Bl AEES Bl NS AARY 7 S RISt BIAES mlo|ng
+= ASTM A106 Gr.B #+&& Z#E AMEstoH, 31d&% 60rpm 2 °]$EE 1mm/ming] 714 271004
g HAEES 3ottt Wby HAE A3, vdyg A9 31d Adr= S5pum o|WE UEsor oo
o} A7 2P Al EolF §lo] o] & HE AL &It tlEo] HEy I oA WAYshe HIt 7k
T 7Y AHE FRIg 23 ool Jhg Ho FEg S FAISHAA A<l 7Hgol 7He e ERlskel
o},

37] B =22 20264 A=A EATY 7 BFQAL
Z A28 ek (kitech-EH-26-0011)'2] A Y-S wol A

+ o
ro

2,

go K
)
i
}-;l
2
k1
i}
2
E
o
o
=
oo
(o
i)
=,

299



Proceedings of the KSMPE Spring Conference 2026
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Improvement of Manufacturing and Cleaning Procedure for Cooling Circuit of
ITER Blanket Shield Block
PR HEM AT, HEfR, BriY?

"1 Young Jeong(jyjeong@kfe.re.kr)', Jun Sung Chang', Sa Woong Kim',

Tae Hwoan Kwon', Dae Il Kang®
S8t U A ALY A E27]4Y, *Energy & Machinery Korea Co., LTD

1

Key words : ITER, Blanket Shield Block, Cooling Circuit, Manufacturing Procedure, Cleaning Procedure
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A Study on the Improvement of Comb Processing of Nuclear Fuel Assemblies in
Kijang Research Reactor
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Surface Roughness Evaluation of Walnut (Juglans regia) under Controlled
Sanding Conditions Using a Custom Apparatus
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Key words : Custom-built Equipment, Surface Roughness, Wood, Surface Strength
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(a) 400Grit

: |
= ,mlmk_!' tbrartontng et ety s s hunggtems

(b) 1000Grit
Fig. 2 profile graph of juglans regia after surface pro-
cessing

(a) 400Grit

(b) 1000Grit
Fig. 3 A picture of a juglans regia's processed surface

Sanding Paper Juglans regia
Specification Mean=+SD (zm) cv
%)
120Grit 1.765+0.282 16.0
220Grit 1.061+0.050 4.7
400Grit 0.796+0.243 30.5
1000Grit 0.242+0.038 15.7
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DHY AM7|8 E2|M U 2-Roll FE0| TZ oA L S oHxA B}
Structural Analysis and Dynamic Stability Evaluation of Dresser and 2-Roll
Spindles for High-Precision Grinding Machine

* 1 #9|~ 2
S, "H6l x|
Y. C. Yoon(sjyyc@naver.com)’, “H. J. Kim?
A it v|i A ast ) ek, 2gArE oiska v A s A5kt

Key words : High-precision Grinding Machine, Dresser, 2-Roll Spindle, Structural Analysis
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ZX0f 4SS 0|83t LiTaO, CMPOlIA Tio, Bk 3l 2 Hatol| th2 KEHH §4
Material Removal Characteristics by TiO, Concentration and Temperature
Changes in LiTaO; CMP Using Photocatalytic Reaction
SHE oz, slQIE, ZEyl oy’

‘Gwan Hun Song', Jae Wook Lee!, In Cheol Ha', Bo Bin Kang', “Hyun Seop Lee'

ISottyatal 7| Agskat

Key words : Chemical Mechanical Polishing(CMP), Photocatalysis, Titanium Dioxide, Ultraviolet(UV)
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CHS4M CIO|E S &8¢t 87 H|= Fe At ™| &H 7ET| of|Zof| 2ot 3
A Study on Surface Roughness Prediction in Weld Bead
Constant-Pressure Grinding Using Multi-Sensor Data
UMFI fo| ]!

“Seok Jin Kim', *Sang Jik Lee(sjiklee@kitech.re kr)’

B A £ AT

Key words : Force Compliant Grinding, Welding Bid, Process Condition Monitoring, Grinding Characteristics
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AHQEA 0l0|32 MX XHY WA 7|6k 2ol Fof 742 7|2 N
Development of Line Core Machlnlng Technology based on Ultra-precision

Planing for Free-form Micro-optics
olgl_kﬂ 2 A‘IEOF 2 *l |=A'|1 —|}ox|1 2 # I‘ka 2
I
"Hwa Sub Lee'?, Dong Hyun Seo'?, Doo Sun Cho1 ,Eun Ji Gwak' 2, *Jun Sae Han(jshan@kimm.re kr)"?
A AT YT H o A A E, 238 | & A gt S o st (UST)

Key words : Free-form Micro-optics, Ultra-precision Planing, Line Core
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A AHMAKXIO| edge chipping ZHME 2I8t 712 ZE MA| A2
Study of Tool Path Generation for Reduction of

Edge Chipping on Single-Crystal Piezoelectric Elements
MBS 222 A =M SR
‘Dong Hyun Seo'?, Eun Ji Gwak'? Doo Sun Choi', *Jun Sae Han'?
S| AT, fHe e A st sk (UST)

Key words : Single-Crystal Piezoelectric Elements, Spiral Shape, Edge Chipping, Tool Path Generation
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Y FATIRO| Bt 17
A Study on Ultra-Precision Cutting
o|AY", UxE?, A -HE
*G. I. Lee!, J. Y. Kim?, *Choel-jun Choi(cjchoi@keti.re kr)'
A EATY AISA7HATANE, 22 A sk 7] Al skt

Key words : Fine Servo System, Flexure Hinge, Ultra-Precision Machining, FEM
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2.2 Dual Servo System Controller Design
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Fig. 3 Image measured with IR camera
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Table 1 Generated heat and cutting accuracy in ultra- of Manufacturing Process Engineers, Vol.17, No.1,
precision cutting depending on spindle rotation speed pp.63~G8, 2018.
changes Diamond
Spindle Surface
sﬁeed(rpm) Resule() roughness(im)

100 15.542 0.2141

200 14.668 0.2882

300 15.21 0.1841

400 15.001 0.1986

500 13.556 0.1785

600 13.179 0.2052

Table 2 Generated heat and cutting accuracy in ultra-
precision cutting depending on spindle rotation speed
changes Ceramics

Spindle . Surface

speed(rpm) Resuli() roughness(im)
100 10.9 0.7333
200 12.6 0.8863
300 13.2 0.6335
400 12.4 0.8187
500 12.3 0.9332
600 15.2 0.8804

3.4

=
3 A St WEs WA U2 AES
E3 7Fg A T AL vek s wen 1

o W2 7F3g =] Aol g A7,

1. ololE 7HE37S AH8A] Lednt 7HEAHE o
AR B 714 £ FUES Bl AEFAEEL
500rpm.O.& Ltehgte.

2. Alete] 7HBETE ALSA W HEAUE o @
AR B 714 £2 FUEE B 2EHASEL

300rpmo.& UEbgth

7] o] AL 2025W % AHAEAT 21 il
A71&7|LP7HA(KEIT) A7+8] Lol oJst A+
(20026618)
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Positioning Control Error Compensation,” [JPEM pp.
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CHibsk EtA M R 22 R (CFRP) Q| =31} TIE Hx ERIZS 2[Sh 0|5 EE 7|8t

xo-2 o5 E%‘
A Dual-Heat-Source-Based Thrust-Temperature Prediction Model for Ultrasonic
Vibration-Assisted Drilling of Unidirectional CFRP
EtZo0|" HMo[L|", Ztof|ol’, “TIEf =
‘Baorui Zhang', Yi Ni Chen', Ye In Kwak' *Tae Jo Ko'(tiko@yu.ac.kr)"
'ggiet 7|45 st

Key words : Ultrasonic Vibration-Assisted Drilling, Unidirectional CFRP, Thrust Prediction,
Anisotropic Heat Conduction

HREA AR

This study develops an integrated thrust-temperature prediction model for ultrasonic vibration-assisted
drilling (UVAD) of unidirectional CFRP. By discretizing the chisel edge and main cutting edges and introducing
an ultrasonic influence coefficient together with fiber-orientation-dependent specific cutting energy, a thrust
model capable of capturing intermittent cutting and ploughing effects is established. The chisel edge and main
cutting edges are further modeled as a circular and a conical moving heat source, respectively. Combined with the
predicted thrust forces and the anisotropic thermal conductivities of CFRP, a three-dimensional transient heat-
transfer model is formulated, and heat-partition coefficients are identified using a conjugate gradient inversion
method. Experimental validation shows that the model accurately reproduces half-revolution thrust oscillations
and temperature evolution, achieving prediction errors of 5.34% for thrust and 4.98% for peak temperature, while
correctly capturing the 15-20 °C temperature reduction enabled by ultrasonic assistance. The enhanced predictive
accuracy demonstrates the model's capability to reflect the coupled thermo-mechanical behavior of UVAD and
provides a robust theoretical foundation for improving drilling quality, suppressing thermal damage, and guiding

parameter optimization in composite machining.

37| This research was supported by the Shipbuilding and Marine Engineering Technology Development Project
funded by the Ministry of Trade, Industry and Energy (MOTIE, Korea) (RS-2025-25422962).
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SSRE S U EHEE 2

[t 7| A5 ZAL HG A7

Research on the Application of On-machine Measurement Inspection for
Compensation of Machining Errors in Aircraft Components
‘2T’ sholM’ stds|! “o|28'

"Wang Ho Yun', “Hoon-Hee Lee(hhlee84@kitech.re.kr)', Min Suk Park', Myeong Hee Han'
A A Tl SRS A 0] 1E AR 7| X HATH

Key words : Machine Tool, On-machine Inspection, Aircraft Components, Machining Error
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Fig. 1 Fitting Model and On-machine Inspection Platform
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ME =of| MHE = FLIF e EFELIFS| 7|13 3T &4 24
Analysis of Pore-Filling Characteristics of Walnut and Ash According
to Sanding Grit Conditions
"2He|, osixI?, *ZsHx|?

Teong Ri Kong', H. J. Lee?, *H. J. Kim(khji@gnu.ac.kr)*

SraEee s 2R A 2843, 2R E et vl Ahs A et at

Key words : Pore Filling, Surface Roughness, Wood, Juglans Regia, Fraxinus Rhynchophylla
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Table 1 Pore Filling Rate and Surface Roughness (Ra) by
Wood Species and Sandpaper Grit Size

) ) ol Juglans Fraxi
2. /é_]*%l 7&-7'—]' ‘;‘l kg . Ju a.ms regia Fraxinus rainus
s _ B Sanding | regia rhynchophylla

et Ao g &9 oju|xE Image] A2ZEY] Grit Ra pore |rhynchophylla pore filling
o1% olg3te] RATHOM, /1B FARE 2] /1B Gy | T8 RG] o 69
2 Ol 7k F 7158 da vER ST Fis 060 1765 | - 2.419 -

O A1F 0| AR & A=F0] Al: O o
= ‘j“;oﬂ Fes ]To Tf’] o ]]‘%O]Eq_ Ta]flf 1: ‘J} 220 Grit | 1.061 | - 1316 _
= 2715 S4e 9 #9AAY] S8%E S
ﬂj};} & S2& 71a7] SA 400 Grit | 0.796 | - 0.771 -
7\

_ 1000 Grit| 0.242 | 63.2 0.329 57.7

24 43§ 4% v% dwo} b ne 713
FA80] 451 BUAYE ot 4%S B
¥t TFUEE 400-1000 grit 77HIM S48 5
7F 71&717F U R 7EREA e e, of

(o)
= 2 715 Ho| vA HE9] XS a¥oz {
T3t A3 A ET vhd EFYHURE 52 Fe
7= 7‘173(80 120 gm)o.& 9I5|

2 9e 3UEE etk

313



Proceedings of the KSMPE Spring Conference 2026

ol gllo| =iz 13k 7|ut AAIZH Ol SN2 22 BH SN oS
Prediction of Surface Characteristics Using CWT-based Real-Time
Abrasive Force Features
HHE" o] ™el!, ZsliQl', ZalM? ZIAKS® “atxf '

*Won Jun Bae', Jung Hee Lee', Hae In Kim', Min Seok Kang?, Sang Hyun Kim?,
*Jae Seob Kwak(jskwak5@pknu.ac.kr)!
'FYPRAH e 7| AL e e g VIt shEAD WhEA| 23 S E e g VIt shEAD 7] AlA A8 3}

Key words : Extreme Gradient Boosting, Real-time Finishing Force, Continuous Wavelet Transform
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A Study on Polishing Process for Surface Quality Improvement of Heat-Treated
High-Carbon Steel Sheets
UEY' BiEIM? RS E
"Myeong Seop Kim', Seok Jin Park? *Seung Hoon Cha(shcha@gbtp.go.kr)’
A5 AL v R g R1E, (F)UAHA

Key words : Polishing, Abrasives, Wear, Surface Quality, High-Carbon Steel
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Effect of Feed Per Revolution on Chip Thickness Ratio and
Cutting Resistance in Turning
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Key words : Chip Thickness Ratio, Feed Per Revolution, Cutting Resistance
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Hybrid Adhesive Patch with Micropillar Architecture
for Conformal and Directional Adhesion
Zs drdEl fe sl
Dong Kwan Kang', Seong Jin Park" "Hoon Eui Jeong(hoonejeong@unist.ac.kr)!
'2AE &Y 7 A5kt

Key words : Smart Adhesives, Crack Control, Metamaterial Adhesives, Dry Adhesives
AL, F AL A

Smart adhesives that can strongly and repeatedly attach to rough surfaces while allowing easy release remain
difficult to realize. We present a hybrid adhesive patch that combines height-tuned hexagonal micropillars with
nonlinear open cuts to couple microscale conformal contact with macroscale crack control. The optimized
micropillars improve contact on rough substrates, while the cuts direct and reverse crack propagation for
directional detachment. The patch delivers a pull-off strength of 79.5 kPa, a peel capacity of 106.3 N m™, over
100 cycles of durability, and a 20-fold adhesion contrast on surfaces with RMS roughness up to 20.1 um, and also

enables reliable robotic grasp-and-release.

S 7"

-3

This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (RS-2025-02223634), and by the Ministry of Trade, Industry & Energy (MOTIE, Korea) (RS-
2024-00445152).
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Fabrication of Mold-Imprinted Multi-Scale CNP-PDMS Surface for Ice Mitigation
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"Yeong Seok Lee!, “Si Hyung Lim(shlim@kookmin.ac.kr)*

Foidsty Yed7tERYA A7A, Aoyt 7] A

Key words : Mold Imprinting, Photothermal Effect, Multi-Scale Structure, Anti-/De-Icing
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Ice Formation Delay and Ice Adhesion Reduction on Stainless Steel via Micro-
Nano Structured Surface and Coating
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Micro-pattern Fabrication by Laser Sintering Method for Micro-LED Panel
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Laser-induced Formation of Silicon Microstructures with Diverse Morphologies
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Silicon microstructures, characterized by their high surface-area-to-volume ratios, are widely utilized in
applications such as energy storage and biosensing, where they contribute to improved device performance.
However, conventional top-down fabrication approaches based on semiconductor processing involve complex
procedures, high costs, and strict environmental requirements due to the use of hazardous chemicals, vacuum
systems, and cleanroom facilities. In this study, we present an environmentally friendly bottom-up method for
fabricating silicon microstructures using laser processing under ambient conditions. Silicon nanoparticles were
first coated onto a copper foil substrate, followed by pulsed laser irradiation. The laser interaction induces
fragmentation and sintering of the nanoparticles, resulting in the formation of well-defined microstructures.
By adjusting laser power and pulse interval, three distinct structures were achieved: bump, double bump,
and hierarchical structures. The entire fabrication process is conducted at atmospheric pressure and room
temperature, enabling rapid and high-resolution patterning through localized laser irradiation. This approach
reduces processing time and improves energy efficiency. The proposed method demonstrates a controllable
strategy for silicon microstructure fabrication and shows potential for scalable manufacturing and advanced device

applications.

This work was supported by the Ministry of Trade, Industry and Energy (RS-2024-00446120) and the National
Research Foundation of Korea (NRFK) (RS-2023-NR076648, RS-2025-02223634).
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Enhanced Tribological Performance of Ti3C2 MXene/Graphene
Oxide Coating Films via Compositional Engineering
U o] M2 fUsd?
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In this study, two-dimensional nanomaterials, MXene and graphene oxide (GO), were blended at different
ratios (2:1, 1:1, and 1:2) to fabricate coating films and evaluate their tribological properties. MXene provides
active surface terminations for chemical interactions, while GO contains oxygen functional groups that promote
protective layer formation. Their combination enhances tribo-chemical interactions during sliding, leading
to a stable transfer layer. Ball-on-disk tests under ambient air showed that pure MXene and GO coatings had
limited durability below 100 m, with COF values of ~0.95 and ~0.43. In contrast, composite coatings (1:1 and 1:2)
maintained a stable COF of ~0.2 up to 10 km. The 1:1 coating exhibited over 100-fold improvement in durability
and significantly reduced friction. Surface and Raman analyses confirmed the formation of a stable tribofilm
(TiC, oxides, and carbon-based layers), providing high load-bearing capacity and low shear resistance, thereby
improving wear resistance even under humid conditions.

3 7] This work was supported by the National Research Foundation of Korea (NRF) Global Basic Research
Laboratory grant funded by the Korea government (MSIT) (No. RS-2025-02216195) and supported by Korea Basic
Science Institute (National research Facilities and Equipment Center) grant funded by the Ministry of Education.
(grant No. 2021R1A6C101A449).
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Microstructured Shape Memory Polymer Patch for Switchable Adhesion

in Wet Environment
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"Hee Jin Lee!, Seong Jin Park', Dong Kwan Kang', “Hoon Eui Jeong(hoonejeong@unist.ac.kr)’
'eAbte &9 714185kt

Key words : Shape Memory Polymer, Wet Adhesion, Water Repellency
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Achieving controllable adhesion in wet environments is challenging due to interfacial water and limited surface

conformity. This study presents a microstructured shape memory polymer (MSMP) patch for switchable wet

adhesion. The design integrates water-repellent micropillar arrays with a thermally responsive PUA/PCL shape

memory polymer. The micropillars expel interfacial water to form dry contact, while thermal softening enables

conformal deformation and increased contact area. Cooling fixes the adapted geometry for strong adhesion, and

reheating induces shape recovery for detachment. The MSMP patch achieved a pull-off strength of 612.5 kPa and

a switching ratio of 46.3 under wet conditions, showing stable cyclic performance.

1. A&

Reliable adhesion in wet environments is difficult
because interfacial water limits solid contact.
Microstructured adhesives remove water but show
limited adhesion, while shape memory polymers
enable reversible adhesion. This work combines both
approaches to realize adaptive and switchable wet

adhesion.

2. A&

The adhesive consists of micropillar arrays fabricated
from a PUA/PCL-based shape memory polymer.
The microstructure removes water and the thermally
tunable modulus enables conformal contact and

reversible detachment.

3.48
A microstructureed SMP patch for switchable wet
adhesion was developed. The integration of water
repellent microstructures and thermally responsive SMP

enabled strong adhesion and reversible detachment,

offering potential for underwater manipulation systems.

7] This work was supported by the Technology
Innovation Program (00144157, Development of
Heterogeneous Multi-Sensor Micro-System Platform)
funded by the Ministry of Trade, Industry & Energy
(MOTIE, Korea), and the National Research Foundation
of Korea (RS-2024-00507605).
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Millisecond Flash Photothermal Fabrication of Microstructured Porous Graphene
for Multifunctional Flexible Sensing Applications
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Rapid and scalable fabrication of conductive microstructured materials is crucial for flexible sensing devices, yet
conventional graphene synthesis involves complex steps and high temperatures that limit substrate compatibility.
This study presents a millisecond flash photothermal process using a xenon lamp to form three-dimensional
porous graphene on polymer substrates. The resulting structure offers high surface area and efficient charge
transport. A multifunctional flexible sensor capable of detecting strain, temperature, and ions was integrated on
a single platform. A CNT-PDMS composite electrode was applied to ensure stable electrical contact. The device

exhibited a high gauge factor, linear thermal response, and ion detection down to micromolar levels.

3 7] This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea
government(MSIT)(RS-2025-02223634).
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Flash-Driven Multiscale Interfacial Engineering for Stretchable Cu Conductors
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AL fEALA A

Herein, we present a stretchable Cu conductor with high electrical conductivity and mechanical stretchability,
achieved through flash-induced multiscale tuning at the Cu/elastomer interface. Microscale randomly wrinkled
Cu structures (amplitude of ~ 5 #m and wavelength of ~ 45 ym) are generated on a polymer substrate by a
single millisecond-scale flash pulse, allowing the Cu layer to sustain elongation exceeding 20% regardless of the
stretching direction. At the nanoscale, an interlocked interface formed between Cu nanoparticles (NPs) and the
elastomer enhances interfacial adhesion, leading to improved stability and stretchability of Cu under mechanical
deformation. In addition, the flash-induced photoreduction of CuO NPs, followed by the welding of Cu NPs,
results in a highly conductive buckled elastic electrode with a conductivity of ~ kS em ™' . Finite element analysis is
employed to model the three-dimensional wrinkled Cu structure, confirming that the flash-activated stretchable
Cu conductor can withstand strains greater than 20% in all directions. Finally, the wrinkled Cu conductor is

demonstrated for wireless near-field communication on human skin.

37| This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea
government(MSIT)(RS-2025-02223634).
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Nanoline Array-Based Mechanical Bactericidal Surface with Selective ZnO
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Bacterial infections pose significant challenges to public health, while conventional chemical-based antibacterial
strategies suffer from antibiotic resistance and environmental concerns. In this study, we propose a mechanical
bactericidal surface based on nanoline arrays with selectively grown ZnO nanowires. Nanoline patterns were
fabricated via nanoimprinting, followed by spin-coating and hydrothermal synthesis to induce confined growth of
ZnO nanowires within the groove regions. The resulting hybrid nanostructure enhances mechanical interactions
with bacterial cells, leading to cell deformation and membrane rupture. As a result, the proposed surface exhibits
improved bactericidal performance compared to nanoline structures alone, demonstrating a promising strategy for

chemical-free antibacterial applications.

Funding: This work was supported by the National Research Foundation of Korea (NRF) grant from the Korean
government (No. RS-2025-00520946, No. RS-2025-25432945).
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Optimization of Flexible Transparent Film Heaters Based on PEDOT:PSS/AgNW/
SWCNT Hybrid Nanostructures
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This study develops flexible transparent heaters using a PEDOT:PSS/AgNW/SWCNT hybrid structure. A
PEDOT:PSS base layer was spin-coated for initial conduction and protection, followed by an AgNW network
deposited via ultrasonic spray coating as the primary conductive layer, and a final SWCNT spin-coated layer for
surface passivation. We investigated the correlation between the number of AgNW coating cycles and the resulting
heating temperature under various applied voltages. By analyzing the trade-off between optical transparency and
thermal performance, the optimal number of coating cycles was identified to maximize electrothermal efficiency

and mechanical flexibility for next-generation wearable applications.
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Long-Life All-Solid-State Lithium Metal Batteries Using a Lanthanum -Enriched
PEO-Based Composite Electrolyte
o[, Zhof| 1", EHI Q0| #JIEf T
Yini chen!, Ye In Kwak!, Baorui Zhang' *Tae Jo Ko(tjko@yu.ac kr)'
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A lanthanum-enriched PEO-based composite electrolyte (LP) was developed for improving the electrochemical
performance of solid-state Li| |LFP batteries. The LP-based cell exhibited enhanced rate capability over 0.1-1
C, delivering higher discharge capacities and better capacity recovery than the cell with the conventional PEO
electrolyte. In addition, the charge-discharge profiles showed more stable voltage plateaus and lower polarization,
indicating facilitated Li? transport and improved interfacial kinetics. In long-term cycling at 0.5 C, the LP-based
cell retained 94.61% of its initial capacity after 300 cycles, whereas the PEO-based cell underwent severe capacity
fading within 100 cycles with a marked increase in polarization. The LP electrolyte also maintained stable cycling
behavior, clear voltage profiles, and high Coulombic efficiency under an extended voltage window of 2.5-4.2 V.
These results suggest that LaMe effectively enhances bulk ion transport and interfacial stability by suppressing PEO
crystallinity and stabilizing the electrolyte structure. This study demonstrates the potential of LaMe-modified PEO
composite electrolytes for durable all-solid-state lithium metal batteries.

37| This study was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (RS-2026-25486668)
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Biomass-Integrated ZIF-67@Carbon Black Hybrid Network for Flexible,
Biodegradable Ammonia Sensors.
ZOLt o], ECH2 Clmt32 ~H M #qgan
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Key words : Pine Leaves-Derived Films, Carbon Black@ZIF-67, Eco-Friendly Sensor Systems,
Electrochemical Ammonia Detection
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We developed a fully biodegradable, flexible ammonia sensor by combining pine-leaf biomass with a conductive
ZIF-67@CB network in our study. The process uses mild base hydrolysis to turn biomass into a strong film without
making any waste. It keeps the natural matrix of the biomass. ZIF-67 nanocrystals grown in situ on carbon black
make this hierarchical architecture better by increasing surface area and redox kinetics. The BM-CB-ZIFosfilm can
detect ammonia down to 1 ppb at room temperature and is very stable. The sensor has been successfully tested
on shrimp spoilage, and it links the response of NH: to the evolution of TVBN. This makes it a long-lasting, high-

performance tool for smart food packaging.

Acknowledgements : This work was supported by National Research Foundation of Korea(NRF) grant funded
by the korea goverment(MSIT)( RS-2026-25493833)
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The bentonite-chitosan-polypyrrole (Bent-CS-PPy) composite was developed as a multifunctional material

for dibenzothiophene (DBT) adsorption and electrochemical energy storage. It combines bentonite’s layered

structure, chitosan’s functional groups, and polypyrrole’s conductive framework, forming a porous and redox-

active matrix. The composite achieved 81.26% DBT removal with a Langmuir adsorption capacity of 33.71 mg/g.

Machine learning models predicted adsorption performance, with ANN showing the best accuracy. As a symmetric

supercapacitor electrode, it delivered 44.67 Wh/kg energy density and retained 73.44% capacitance after 13,000

cycles.

1. Experimental

2.1 Synthesis of PPy

Polypyrrole (PPy) was synthesized via chemical
oxidative polymerization. Pyrrole (0.1 M) was dissolved
in 1 M HCI and stirred in an ice bath (0-5 °C). A 0.1 M
ammonium persulfate (APS) solution in 1 M HCl was
added dropwise over 30 min under constant stirring.
The reaction proceeded for 6 h, forming a black
precipitate. The product was filtered, washed with
distilled water and ethanol until neutral pH, and dried
at 60 °C under vacuum for 12 h.

2.2 Synthesis of chitosan-Polypyrrole (CS-PPy)

Chitosan (1 g) was dissolved in 100 mL of 1% acetic
acid and stirred for 12 h to obtain a homogeneous
solution. Pyrrole (0.1 M) was then added under ice bath
conditions (0-5 °C). Subsequently, 0.1 M ammonium
persulfate (APS) in 50 mL distilled water was added
dropwise to initiate oxidative polymerization. The
reaction proceeded for 6 h. The black precipitate was
filtered, washed with water and ethanol, and dried at 60
°C for 12 h, yielding the CS-PPy composite.

2.3 Synthesis of bent-CS-PPy
Bentonite (1 g) was dispersed in 50 mL distilled

water and sonicated for 30 min. Separately, chitosan

(1 g) was dissolved in 100 mL of 1% acetic acid and
stirred for 12 h. The bentonite dispersion was added
to the chitosan solution and stirred for 2 h. Pyrrole (0.1
M) was then introduced under ice bath conditions,
followed by dropwise addition of APS (0.1 M). After
6 h polymerization, the product was filtered, washed
to neutral pH, and vacuum-dried at 60 °C for 12 h to
obtain Bent-CS-PPy.

2. Results and Discussion

This section systematically evaluates the adsorptive
desulfurization performance of the Bent-CS-PPy
composite for dibenzothiophene (DBT) removal from
model fuel. The results show that the composite
achieves an optimal DBT removal efficiency of about
81.2% under conditions of 0.2 g adsorbent dosage, pH
~ 6, and 480 min contact time. The adsorption capacity
increases with higher initial DBT concentration,
while removal efficiency slightly decreases due to site
saturation. Kinetic analysis indicates that the adsorption
follows a pseudo-second-order model, suggesting a
chemisorption-dominated process involving both film
diffusion and intra-particle diffusion. Isotherm studies
reveal that the Langmuir model best describes the
adsorption behavior with a maximum capacity of 33.71

mg/g, indicating monolayer adsorption. Temperature
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studies confirm that the process is endothermic.
Additionally, the composite demonstrates promising
performance in real diesel fuel, achieving 66.13% sulfur
removal, with adsorption driven by 7-7 interactions,
hydrogen bonding, electrostatic interactions, and

porous structure adsorption.

Tablel Comparison of Desulfurization Capacity of
Different Adsorbents.

Adsorkesni Equilibrium aclporption Bemanal FReferences
time (s} capacity (mg’  efficheney
# (1

Cobaltpramadar 240 3758 a2 [47]
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carbon
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Collin AT ) 352 o0 [
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siliea

PC-dawived AC ] 34.38 6.5 [+5)

mcdiSed & 50.2 o [51]
bemoondne

Bems-C5-FFy o] k= | a2 O woark

3. Conclusions, Significance and/or Future

This study developed a bentonite-chitosan-
polypyrrole (Bent-CS-PPy) composite with dual
functionality for adsorptive desulfurization and
supercapacitor applications. The hybrid structure
combines bentonite’s porosity and ion-exchange
capacity, chitosan’s hydrophilic functional groups,
and polypyrrole’s redox-active conductive framework.
The composite achieved 81.26% removal of
dibenzothiophene (DBT) with a maximum adsorption
capacity of 33.71 mg/g, following pseudo-second-
order kinetics and the Langmuir isotherm. Machine
learning models (NLR, SVR, ANN) were used to predict
adsorption performance, with ANN showing the highest
accuracy. As a symmetric supercapacitor electrode, the
material delivered an energy density of 44.66 Wh/kg at
500 W/kg and retained 73.44% capacitance after 13,000
cycles. These results demonstrate a sustainable dual-
functional material for fuel desulfurization and energy

storage
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Fig. 1 Capillary-driven selective infiltration in lattice
structures with strut thickness gradient
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Flexible TENG Sensor for Low-Frequency SCG Detection toward Cuffless Blood
Pressure Estimation
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Continuous monitoring of cardiac activity is essential for early cardiovascular assessment. Conventional
wearable sensors such as ECG and PPG have limitations in directly capturing mechanical heart motion and are
sensitive to motion artifacts. This study presents a flexible triboelectric nanogenerator (TENG)-based sensor for
detecting low-frequency vibrations associated with seismocardiogram (SCG) signals. The sensor employs a Cu
spiral coil electrode with a polyurethane dielectric in a contact-separation configuration. A molded elastomer layer
with a central protrusion is introduced to improve contact conditions by inducing air-gap variation and localized
pressure. The fabricated sensor was evaluated using a shaker system in the 10-100 Hz range, demonstrating stable
electrical output in the low-frequency regime relevant to cardiac signals. These results indicate the feasibility of the
proposed TENG sensor for SCG-based heart rate monitoring, with potential extension to cuffless blood pressure

estimation.

3 7] This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea
government(MSIT)(RS-2023-00212892).
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In this study, the use of carbon-based composite materials as efficient shielding materials for LED panels was

investigated. The shielding effect of the materials was measured using the currently widely used ASTM D4935

standard method. According to the results, carbon fiber nonwoven fabrics were able to shield electromagnetic

waves by 40 to 90 dB. In this case, the shielding was primarily due to reflection. Composites containing multi-

walled carbon nanotubes were able to shield electromagnetic waves by 10 to 20 dB. In this case, the shielding

was primarily due to absorption. These results suggest that combining these materials could improve shielding

performance while maintaining structural stability and reducing overall weight.

1. HE
2 AA7179) s stet st uheA e
HeA, A4t 7S ATHOR AT 4 Uk &
o] wa ol AX 1 glek. B3] LED Wdn 2
AREL o8 A P W 5 9o, w7
W 5T W TEA A, AYHS A UE

Sh 24 o] Zastet.

7129] B4 719 AR S5 Al 234 Ho|
A5, BA F719k 7484 A5t 5 SHA7E gdet. ol
wfeh SR, SAhFHe} 22 gk a2
27 Yot B glon, ol5e 4714 4t

1A Ee 2Ast0] Rt Fe9) A 2l

2389 4 Atk

& AFolAe g4 7N Bt RS LED fd& &
=2 2 242 48T 7Hede HESRL, ASTM
D4935 EEHg o-gsto] HAtmt A J5-S Bt
SPaLA} gtk o] & F3f 2 A9 A v
Wkl FFGT o= T FEE 5

) 72:0) HA W A ST T,

N

o

5

fr o
g W
o o

2. 1\1‘{';]
2 Ao A LED Hd o] AT} 316 AL A4S

e wa F)ut BEARE Az, 7 axe] AR
o A G3E vl WAt A AfRE Ba

A6 FAES} TEY HAPLREE X 2P
28 ABIHE BoAG RABE A whal o
3 2] g, Bathe Ry 2 RE A} F5

o gt A A5S SHISHe o FAL T

i)

ZIOOZ:OQL‘[‘SE,E?L_IE
Alolr_%z
S
I-ﬂi\ld_l-l‘
H”én_%:lm
nSLHN |
LR} o
R s
I
31*” 1
o 9 o
N
e =
r;(é il
b o,
fo
ot
G, U
N

0y
i)
_>~‘_(

A © ASTM D4935
s /\]@‘ﬂoﬂ [q'ﬂ} é’ﬁ sttt S 55 HAEA
HrA o] 2| A5 H7F FA|E o]-8oto] 3ot e,
A Futg FL7HoA GAtael FEatukE vlawsto] 2}
H 2E AHHo R ENsint 4 A= AW A
IKSE, shielding effectiveness) Zo= LYEF AL,
ol Bl & &A1) AA T} 2| 5 vl sk

3.28

a9 1(a)2 0.4~1.6 GHz S35 tiejolA] ghaid
FRA RS A7 A sE 24T AR, £
A<l S21(H 1(b)°] °F -90 dBell 28l A7}
A9 FHHA Fohe ATt A Y HoAFY vt
AF ARl S113} $22(71 " 1(c)7} 0 dBol w9 55t
Al dEftE A2 AR dApte] gifdo] 4 i

2 FFEA AL EHOA HW < Juigdyst. 28
O o] AAls At Fih= AAD] A5k F4
Hohes WARE E3f o] o]Foix= AP A Y
gt HhARE 2R o] 54 UrE AL oS YT

345



Proceedings of the KSMPE Spring Conference 2026

o — -
(a)
20, i
& S1HdB)
Z .40 — sa1ieE)
‘..E 'm 4
-804

1DOWW

04 06 08 10 12 14 16
Frequance{GHz)
LLE L:, Fon
Y] Lo
= 00 Og o
= 2
o 04 ...:.-E
a8 oA
]
BT - - . T - A6
LY 1] 1] 1] 12 14 18
Fraquence(GiHz)

8

5210}

W v

YY) Y] 18 12 14 "
Frequence(GHz)

Fig. 1 S-parameter analysis of carbon fiber non-woven
showing strong reflection characteristics S11 and minimal
transmission S21 across the 0.4-1.6 GHz frequency range.
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A comprehensive strategy to enhance the polarization performance of photodetectors (PDs) was developed and
implemented by integrating nano-grating wire-grid polarizers (WGPs) by femtosecond laser (FSL) annealing and
polishing. This combined approach offers significant advantages, including large-area fabrication capabilities,
practical device integration, and improved polarization characteristics. By addressing optical losses, the primary
factor contributing to polarization degradation through the thermal effects of FSL annealing, we achieved
substantial improvements in surface roughness by polishing and grain boundary reduction by annealing on the
WGP, resulting in remarkable performance enhancements. As a result, the extinction ratio of the integrated WGP
InAs/GaSb type-1I superlattice mid-wavelength infrared range PD achieves an impressive value. This approach

holds promising potential for advancing polarization-based imaging and measurement systems to new heights.
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Fig. 1 Femtosecond laser annealing on nanopattern
for enhancement of extinction ration of WGP
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This work examines how cold drawing and subsequent stress-relief annealing affect the directional
magnetocaloric behavior of gadolinium (Gd) wires. Mechanical deformation during drawing promotes texture
evolution in the Gd matrix, causing the easy magnetization axis (c-axis) to preferentially align in the radial
direction through the activation of basal and prismatic slip systems. As a result, magnetocaloric performance is
enhanced perpendicular to the drawing direction, while it is diminished along the drawing axis. With increasing
reduction ratio, this preferred orientation becomes more pronounced, leading to stronger magnetocaloric
anisotropy. In the 1.0 mm final wire, the maximum magnetic entropy change under 2.0 T reached 5.5 ] kg™-K™
in the radial direction, compared with 3.6 ] kg*K™ along the drawing direction. After annealing, part of the
deformation-induced anisotropy was relaxed and the magnetic response in the drawing direction was partially
restored, indicating recovery of microstructural distortion and residual stress. These findings demonstrate that
deformation processing and post-heat treatment can be combined to tune the anisotropic magnetocaloric

response of Gd wires, offering useful design insight for high-performance magnetocaloric cooling systems.
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La(Fe,Co,Si);5-based alloys are regarded as promising magnetocaloric materials for solid-state cooling because
they offer excellent functional performance together with the possibility of near-net-shape processing. However,
the hot deformation behavior of these alloys and the origin of defects formed during hot rolling have not been
fully clarified. In this study, the hot deformation mechanisms, microstructural evolution, and magnetocaloric
properties of hot-rolled La, osFe;;,C0,-Si; 55 alloy were systematically investigated. To evaluate temperature-
dependent mechanical behavior, multiscale analyses were carried out using macroscale hot compression tests and
microscale high-temperature nanoindentation up to 800 °C. The results showed that both the a-Fe phase and the
1:1:1 phase exhibited substantial softening with increasing temperature. In particular, the 1:1:1 phase showed a
marked reduction in hardness and elastic recovery between 600 and 800 °C, indicating significant flow softening
near half of its melting temperature. These findings suggest that the deformability of the alloy during hot working
is strongly influenced by the thermal softening behavior of these secondary phases.

In addition, deformation-induced microstructural defects, including residual @-Fe and lattice distortion in the
1:13 phase, were identified after hot rolling and subsequent annealing. To address these issues, a multi-step heat-
treatment route was developed by combining partial transient liquid-phase diffusion through the 1:1:1 phase
with prolonged annealing to promote the formation of the NaZn,;-type 1:13 phase. As a result, the volume
fraction of the primary 1:13 phase increased to 97.5%, compared with 87.5% obtained by conventional annealing.
Correspondingly, the magnetocaloric performance was effectively recovered, with the Curie temperature shifting
from 276 K to 266-268 K and the maximum magnetic entropy change increasing from 7.56 to 8.67 J kg™ K™ under
a magnetic field of 2 T. These results provide a practical processing strategy for improving the hot workability
of La-Fe-Co-Si alloys while suppressing rolling-induced defects, and they offer a useful technical basis for the
fabrication of high-performance magnetocaloric components.
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Fig. 1 Morphological and optical characterization of the fabricated transparent electrode. (A,B) Optical photographs of
the transparent electrode against different backgrounds. (C) SEM image of the transparent electrode. (D) EDS mapping
image of the transparent electrode (Cu signal).
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37| This study has been performed for ‘Development Project for One-stop Platform Technology of Atmospheric
Environmental Monitoring UAV System’ (SN: RS-2025-02213909) funded by the ROKG.
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MQIASE D23 SHHUE Jlojo| FHUE Y oHY AS
Bending Strength and Safety Verification of
Power Transmission Gears Based on Profile Shift Coefficients
e, @AM 20I15? AUNHA® ‘RMT|
*T.H. Kim', D.S. Oh', M.H. Yoon? H.C. Kim?, *S.K. Lyu'(sklyu@gnu.ac kr)
A=A st N AY T TSR, H T AL S T(R)

Key words : Romax Designer, Profile Shift Coefficient, Bending Stress Safety Factor, Fatigue Life
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NVH M5 kA2 218t 7|10 Transmission Error X% M| 5! s
Optimal Design and Analysis of Gear Transmission Error for NVH Performance
Improvement
el 2|F, 201 UHES R
*T.H. Kim', K.M. Kwak', M.H. Yoon?, H.C. Kim?®, *S.K. Lyu'(sklyu@gnu.ac.kr)

AU 7 AT F T, HEF DAL ST (F)

v oHd T

Key words : Transmission Error, Romax Designer, Parametric Study, Micro-geometry Modification
A, AR R}
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CHm| A S o] 8¢t npTd Setaxie] 24
Robust Design of a High-Tighthess Composite Material Using the Taguchi
Method

* 1 #&S A1 ST SAx2 S 3
2 T, US| BHT U

Y. I. Kang', *S. S. Hong(sshong@givet.re.kr)', J. H. Kim', S. J. Hong? H. S. Kim?
A AEAEALH O =AY, (F)BAL (F)FA

Key words : Taguchi Method, High Sealing Performance, Robust Design, Regression Analysis
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HVACE 2/2i27| ZEILZ XHS3} A s
Development of an Automated Processing System for Pressure Vessel Heads in
HVAC Applications
R, daz gt 0| A" 0]’ d =", ofsl ", ZCHEI?, #Z|dLif?
*M. G. Kim!, G. H. Kim!, H. W Lee!, G. H Lee!,S. H Lee ', H. I. Lee ' D. J. Kim?,*S. D. Choi'
ST cHAH AL

Key words : Automated Processing System, CNC Plasma, Auto loading, Curved Surface Processing
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LiTaO;CMPOI[AM &2{2]| T35l 0|22} ZE0f| 2ot A
Application of Slurry Electro-lonization in Chemical Mechanical Polishing of
LiTaO;
HE7|E, e, Aoiglh, 4ZE7, TP, #olE 4
‘Gi Tae Park!, Hyun Su Kim', Dae Hwan Kim!, Young Woong Kim!, Min Gi Jin',

*Hyun Seop Lee(hyunseop@dau.ac.kr)!
Isotgtn 7| Al-gstat

Key words : Chemical Mechanical Polishing, Lithium Tantalate, Electrochemical Ionization
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PLAS 0|8¢t AMIF MIZ Al Mg 27t Z2et eldof| O]X|= Fg
Effect of Fill Density on Strength and Toughness in Prototype Manufacturing
Using PLA
TREY A
ul,”I. S. Kang(ilseukl1@kopo.ac.kr)?

283}, g el Voot $Rqm & 7] A Al 29

)
*1. H. Han', J. W. Ryu
g e vojs Y5 A

FRE LA 7]

Key words : FDM, PLA, 3D Printer, Fill Density
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Fig. 1 Results of stress-strain curves for PLA filament
densities of 100%, 50%, and 30%.

Table 1 Total energy using the toughness modulus
obtained from the stress-strain curve

100% 50% 30%
toughness |1.0051 MJ/M3|0.3656 MJ/M3|0.2551 MJ/M?
Total energy | 6.2821] 2.2852] 1.5945 J
Energy/area | 50.26 kJ/M? | 18.28 kJ/M? | 12.76 kJ/M?
4. A&
£ A9 A& FDM AR Al PLA &A9] Wi A&
W wslo] i w9} 4ol BlAE FFL Bl
I A& 5 AU
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RAG-LLM Based Tolerance Validation System for 2D Drawings
‘0|41, 0|5, #2itEh
‘Cho Bin Lee!, Dong Min Lee!, *Hyun Chan Kim(hyunckim@kumoh.ac.kr)
SRz oTHstn 7 ATt

Key words : Retrieval-Augmented Generation, Large Languae Model, 2D Drawing, Tolerance Validation
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Vision-PHM 7[5 HIX|E SH&E 0|28 Moi2 9|7t 27 Tt 213 17
A Study on the Industrial Appearance Quality Diagnosis Using Vision-PHM-
Based Unsupervised Learning
EAS ST, WER XIS, OfchEh, BEE HEW, ASH, Y0/
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SHEAZ AL AojASZ AT

Key words : Vision-PHM, Unsupervised Anormaly Detection, Convolutional Auto Encoder Production,

Defect Dection
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THL 71w PVA/CNF 718 pH BHEH A1F AME XA 2E WL
Development of a Citric Acid Crosslinked PVA/CNF-Based pH-Responsive Film
for Food Freshness Monitoring
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J. H. Hong', M. S. Kim', *H. C. Kim(hyunckim@kumoh.ac.kr)!
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Key words : Anthocyanin, Citric Acid, pH-responsive Film, PVA/CNF Composite
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Proposal of a SLIPS Process for Slippery Surfaces on Various 3D Structures
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CIXIE E2 7|4l LS f2912l0]| L2 S| &E] 24
Analysis of Evaporator Status by Digital Twin-Based Internal Flow Blocking
"EEA 0|5, O] HEI #5{FH K2
"Seok Hyun Do!, Seung Min Lee!, Seung Min Lee!, Byung Jin Lee!, *Jang Wook Hur(hhjw88@kumoh.ac.kr)?
SHgH et 7AIE Y, S H g et 7A@ AR )

Key words : Digital Twin, Thermodynamic Analysis, Evaporator, Internal Flow Blockage
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2 =12 YEAE By QuV|(PHE) W 2 93 143 AISstr] gt AlEdold 7|9 A+&
Fotgleh. MATLAB/Simulink® R-1234yf W5 Alo]22 EAYstal £ 242 1.0914] 0.57H4] @A
2 Z4ste W A5S BASAT 20 AskEo] thet 97 FRMPaT ET SRR ASIIL 4%
3 A2 SRS 53] B2 3 18 EYstel A4 dolEete] B 1Y A4S
= A& 2] 2P (RUL) 952 919 AA4d #2(PHM) ZEdH=29) 72 Aas &
A 3ol 7loiet Ao 7|

This study presents a simulation-based approach for predicting channel blockage in plate heat exchangers (PHE).
A R-1234yf refrigeration cycle was modeled in MATLAB/Simulink, and the hydraulic diameter was reduced from 1.0
to 0.5 to analyze system variables. Results showed that worsening clogging leads to increased inlet pressure (MPa)

S o 4

9, o

and outlet temperature (K), while significantly decreasing mass flow rate. A residual learning technique quantified
fault severity by analyzing the discrepancy between experimental and simulation data. These findings provide a
foundational dataset for a Prognostics and Health Management (PHM) framework to predict Remaining Useful Life

(RUL), contributing to improved system reliability in cooling applications.
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CIXEHERS &80 8%7] 21 20 HE =7 HE &4
Compressor Analysis under Condenenser External Fouling: A Digital Twin
XS, o2l HRH #5ESK2
‘Ti Heum Baek!, Gang Min Lee!, Yu Hyeon Hyeon!, *Jang Wook Hur(hhjw88@kumoh.ac.kr)?
SHFHeE 71AE Y, FHEF T e 7 A NG A S )

Key words : Digital Twin, Compressor Analysis, Condenser Fouling, Fault Dignosis

A Hd] Y B Y=719 A 28 2 AAE A HALEL 7|He] &

Aoty 7 24 BHES AlABHAT. AA ARE ¥ AlA'e EARSH] MATLAB/Simscape 71%H2] 7H

Sl gHo : 2dS &89 357 LA9EE 49

A0~60%)= Wrol AlEdeldS s3stAer, &5 d& Aokl e 4=t 2= A E2] Mol SISt
o ol FF AL FHRUD) dl5S A Ed7F 2 A= 7gidH.

This study proposes a digital twin-based thermodynamic analysis to ensure stable operation and enable

fault prognosis of a hermetic reciprocating compressor in a refrigeration system. A MATLAB/Simscape model
replicating an industrial system was developed, with air-cooled condenser fouling as the main disturbance.
Simulations at four fouling levels (0-60%) show that performance degradation leads to nonlinear increases in
discharge pressure and temperature, resulting in a higher compression ratio and reduced refrigerant flow rate.

These results provide a physical basis for improving Remaining Useful Life (RUL) prediction models.
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offHrh= &dol vk wEks MATLAB/ Simscape -
£ &85t gREEY o R S=7] 9 udlof 935t Fig. 1 Refrigeration cycle simscape model
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Fig. 2 Compressor outlet pressure, temperature
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Precise Particle Aggregation based on Micropatterned Hydrophobic Hotspots
HEF, M, 491 *ZHE
D.J. Kim!, C. H. Yoon!,S. M. Yoon',*Y. T. Cho(ytcho@changwon.ac.kr)'
1Y Ureta AvtEA 283 E ST

Key words : Particle Aggregation, Hot Spot, Micro Pattern, Slippery Surface
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Active Lift-off Control for a 4-inch Pipe NDT Crawler
BTG, BE, MFeN 0|5, SR, *REII

7. Y. Kang', K. G. Kang!,J. A. Seo',S. H. Kim', S. Y. Oh!/*S. K. Lyu
ERERE L EPEL T

Key words : Lift-off Control, Optimization, Pipe

i

2 AE 4R &4 e By GA AU FHAS AT HZER I Ao 2EY TS FHLR
o 0.1mm?e] 7t MEte 2 ® HAF AFErt F243] AstEe dAE sidsh] A, 282 5 WAYUE
T E-A0F 7|Hke] FETe|AL S AAE A85iH. 53] 8 S0l A &A1Y sho|Ee|E Ve Hid
B o
%

¢

2 Z5oiy, gAlE go)A AAE 55 2|lZEQIE AAZto g BTt o3l o)
o] A7t Y HAL W] 314 TE glo] 360k AF AL 715A shH, AFG-S i) AAA
9 =

JE

REFERENCES
1. Wu, J., Song, Y., Chen, S., Xiao, Y., Tytko, G.,
Kang, Y. and Feng, B., “Reduction of Liftoff
Effect in Eddy Current Measurement of Electrical
Conductivity Using Multi-Frequency Excitation,”
Sensors, Vol. 26, No. 2, 555, 2026.

401



Proceedings of the KSMPE Spring Conference 2026

AUTHE HEY oS 9ot CHE THE A2 714 EXY 9 2T H|Z 0
Development of a Throwable Hazard Alert Beacon with Multi-Layer Thermal
Insulation Structure to Enhance Firefighter Survivability
MEE EE, A2, FoiEh, XA ZAE Ao
‘Chang Deok Seo!, Hae Jin Choi!, Do Hyeon Kim!, Dae Hwan Jeong!, Jin Seong Go!,

Mun Su Kim!, *Byeong-Hyeon Min(bhmin@deu.ac.kr)!
15 osta 7| A5 skt

Key words : Thermal Break, Gasket Joint Structure, Throwable Beacon, Multi-layered Insulation Structure

A, AR

A% Sh ol A TS B4 29 128 AU, A tielo] Wt A B3 5T 59 9Y 2
4% 3 AES v9) L 54 Yol 443 B9 o] AW A3 g Aolet. Teht ok B 54
Qoleh B4 B0 s 9 AR Ank AA AR 2B Eohe A9t WSt B A A o
o] WA Y LAZ F4 ol glol T thUolA A% HIA Aol BY BEHS ok AATLS
AQKSA St o2 S8} A thedo] 918 Aol 2 FH-UAsH S A Ho] Ao F2 Uy
AnFEQX R £7h AR ASHE WAS Agstert. g HIEe STS 316 9ue Algky 4e-deE e
2 A8% 0 98 722 B9, 3 B4 I BACIAE SPPHOE B2 4 Uk D ShEglo] 47
o FHL Tk L ALDE 7% S AL AAS Holuk APHQ Y R4S AT wh2A ALY 5 9]
Aol B EA el 7ele Ho.z JYet,

At AIARISE) 9] 234
(2026-RISE-02-009-000).

402



Proceedings of the KSMPE Spring Conference 2026

ADHEE HIF 7|5t ALZ 4% 7|5 ofo|HE

Smartphone Vision-based Plant Growth Measurement Agent
TEEAE o|AS, #URN
Sang Seung Lee!, *Hyun Chan Kim(hyunckim@kumoh.ac.kr)’
ke N =]

"Hyeong Cheol Cho!,
ST 3T etu 7| A-FsHE

Key words : Smart Farm, Growth Rate Monitoring, Smartphone Camera, Image Processing, Leaf Area

WA TRAAA

EZ 7

3 a2 27t 52 Shlet 19 B e
3171 919k e

& SR Adg 4R
S Y GECE T

7] A3 ofo] 4
285l ) 424

0

le

AHES A

85to] 42| 9 W 2 g
Sick. AR ALTE A1E 2 e A ol Ak el JUES 9
Bk 4 otk 2 AL B7he) A AN WET B89 4L S /HseH @ 208 JlHt,

HE 2
2] JEUEE FHHEAE oP: 4]01 TS A

403



Proceedings of the KSMPE Spring Conference 2026

Alof H|gt 2tFolAe] E211 HIZ meold eSS flct 7|stE HFK]| s
Development of a Kinematic Assist Device for Plug Connection
in Limited Visibility Environments
#o| M, ZHEEY, O|2F", O| A", @X| &, ZARIE
“*Seon Gyu Lee(dltjsrb0201@ajou.ac.kr)!, Jun Tae Hwang', Yong Jun Lee,
Jung Seo Lee', Ji Won Oh!, Min Jin Kim!
lojefst 7] 2t}

Key words : Power Strip, Assist Divice, Kinematic, Auto Alignment

A} @ AAR

ket AA71712 AH8sHe Arjele] Aol Hejgo] Waold, WeHL Jubg o vpolt 27t &
80] ol F4h skl o] o] & w] = Az o] §X8] Het, ojd AL AL8AL Belas
gelo] AT v FEst sl Feolt vl LAY TL B ARG U B RIAAL o]}
2o Buste A 99 st 712 Beso] Raslol A8 4 YA 17 ol e Fatow Az
gon] 71 7atHel 4d 9 54 WAUSL ol 8% AEHY 715 ATAL ARAL Tes] 218 wx
o] ™ol Y Ao w Zej1 AL Bu 5 9100 ol AATC| BHFL H4AAZ Ao I
gy,

404



Proceedings of the KSMPE Spring Conference 2026

Of2H0|= Lt R - XIZ2ZLI0} 7|4t DLHE XHEEE 25 OHH T
Development of Heat-Resistant Protective Armor for Disaster Response Drones

Using an Aramid Nanofiber-Zirconia Composite
"0 @1, ZIBHE, KB, 42t
“Youn Seo Lee!, Hyun Jin Kim!, Jung Jin Choi', *Hyun Chan Kim(hyunckim@kumoh.ac.kr)!
12U ZOBINSIL 7| AT

Key words : Aramid Nanofiber(ANF), Zirconia(ZrO,), Disaster Response Drone

A}, FWAA AL

F T AHE 5 112 PB4 71E =2 A1 NylonTt CFRPE E¥d ¥ 7| A14 A5 AstE &7 A
S0 FAE EAr. & AFollAE ol A8 ] Asf ofgtrl = Wi d-#(ANF), ofetr|= X, 2|25 4o}
(ZrOy)E B8 AU 53t B3 ofE AbsIolth. Al &g 2 &, A4S st=xd & S 2= A
Zsto] ¢ B4 IUE 72 F4E FESHLA ST At F2E AL EF0IA 9] FE HEAGT 71A1A
AE FEES T3l A= AT ASA Fol 71012 Aoz ZdiE.

i

371
o] Jit= HAFE(F|eHEHSAF)Y Loz AT P whof =PH AFA(RS-2024-
00353023).

405



Proceedings of the KSMPE Spring Conference 2026

OllIX| Z4EEl 7|4t YOLOE 225t AI=EHSH CHHj B X 7] 282
Edge-based YOLO Quadruped Robot for Cigarette Butt Collection
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Design of an Electrolysis-Based Hydrogen Energy Production and Condition
Monitoring System Using Waste Energy
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Key words : Water Electrolysis, Energy Storage System, Oxygen Generation, Monitoring System
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Waste energy in various facilities is often dissipated despite its recovery potential. Exhaust airflow from an
outdoor unit contains recoverable kinetic energy typically released into the environment. This study proposes an
electrolysis-based hydrogen generation and condition monitoring system utilizing waste wind energy. A small-scale
wind turbine was designed, and several blade geometries were compared to identify the optimal configuration
for efficient energy harvesting. The generated power was rectified, stored in an energy storage system (ESS), and
supplied as a constant current to a water electrolysis cell for hydrogen production. A condition monitoring system

was implemented to visualize key parameters such as power, stored energy, and hydrogen production in real time.
b Y D b gy ydrogen p
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