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2to| Z=Ai|xj|et cHetsi Ll
RISE(Regional Innovation System and Education) and University Innovation
U E
"Heon Young Kim(khy@kangwon.ac.kr)™
IFopetol 29l e] 19, S drsta 7] A §F-F TR

Key words : RISE, University Innovation

2}o] Z(RISE: Regional Innovation System and Education)= X9 9] 1583} A GALS] AFAA, A9
AR GA 7He] f71490 FHS Bl AY Fr9 W& Al A& 7Hse A HE Ftot= =2 A4
4 mdlojtt, o] AA 9] AL kS A P4 FAF o= A HtL, A} tjgto] A3t 52 HVE =
ESh= Zlojt.

ke 4l9] oA RISE: 7129 U olal SYHFA QL AHAlo)A glsto], X o] 7]kt thste
/g ApEeHE A M=o & 4=t A= RISE= ek A ARS| o] deofA Hlojuf, A& 4lo <l
O 2 A7, 55 A9 7HX[Ql W5, A, FAO] AT AHdE &Sk 224 F419 A7
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Y

=

2]

H

o

it

RISE (Regional Innovation System and Education) is a new governance model that aims to achieve region-led
educational innovation and sustainable regional development through collaboration among higher education
institutions, local communities, industries, and local governments. At its core, this system redefines universities as
central pillars of regional innovation, helping both universities and local communities overcome shared crises.

From the perspective of university innovation, RISE breaks away from the traditional uniform and centrally
controlled policy approach, instead emphasizing the autonomy and differentiation of universities based on
regional characteristics. Ultimately, RISE transforms universities from mere members of the local community into
“engines” of regional innovation, offering an opportunity for structural innovation that integrates regionality and

contemporary significance into the original values of higher education: education, research, and service.
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Development of Brake Wear Particles Emission Reduction Device
rous oue, Ze!
“*Sang Hee Woo(wsh@kimm.re.kr)!, Seokhwan Lee!, Wuyoung Kim'
'S A A Mg e g Al

Key words : Brake Wear Particles, Electrostatic Precipitator, Non-Exhaust Emission
A, #LALAAL

2026UHE HaEE BEo]4 uti ulAHX|(Brake wear particles; BWPs) &0l tigt Ao tf-3-517]
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Analysis of Flow Characteristics of Bore Evacuator and Muzzle Brake
through Numerical Simulation
ZAE oloE, FeHE
*M. C. Cho', Y. S. Lee', 7J. H. Noh(junghunnoh@iae.re kr)"
'1571&AT Y NAGEAN LA E

Key words :

Self-propelled howitzer, Bore evacuator, Muzzle brake, Computational fluid dynamics
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Fig. 1 Computational domain of the gun barrel employed
in this study
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Cellulose Nanocrystal-gold Nanorod (CNC-GNR)-based Photothermal Films
for Self-heating under Visible Light

HIISIAT Al A2 2 312 © 1 o 2
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]eong Hwan Kim? Yong-Jin Yoon', Dong Ki Yoon®

'et2atsly| e Z AR e sk ately|e Y sslat

Key words : Plasmonic effect, Self-heating, CNC, GNR
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Development of an Automated Droplet Generation System Using Bayesian
Optimization
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Key words : Bayesian optimization, droplet generation, microfluidics, double droplet
HHAY, #AIA R}

Droplet microfluidics is widely used in diverse applications, requiring precise control of flow rates to achieve
desired outcomes. However, determining the optimal flow conditions is often labor-intensive and time-consuming.
To address this issue, we developed an autonomous droplet generation system utilizing Bayesian optimization
(BO), a machine learning technique that efficiently searches parameter space without the need for large training
datasets. In this system, the user’s role is limited to preparing the experiment and defining the target droplet
properties. The BO algorithm autonomously determines the optimal flow rates for both simple and complex
droplet formations across various experimental conditions. The system significantly reduces the manual effort
typically required for droplet optimization and enables broader accessibility of droplet microfluidic platforms to
users across different scientific and engineering discipline
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A Study on Multi-Step Pyrolysis Reaction Modeling of Polyurethane Foam
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Air-refrigerant Refrigeration System for Semiconductor Cryogenic Etching
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Edge-Based Algorithm for Diagnosing Machining Center Spindle
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Maintaining spindle health is crucial in metal-cutting. Bearings, the most failure-prone components, often

degrade due to poor lubrication, contamination, overload, heat, or misalignment?leading to faults like BPFI, BPFO,

BSF, and FTF. Chatter, caused by improper spindle speed and cutting depth, also contributes to spindle damage.

While stability lobe diagrams (SLDs) can prevent chatter, they are often impractical due to missing FRF data. This

study introduces efficient algorithms to detect bearing faults using Kurtosis, Hilbert, and Wavelet Transforms, and a

real-time chatter detection algorithm suitable for edge devices.
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Applications of Self-powered Pressure Sensors using Functional Sponges
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This study investigates the hydrodynamic modelling, development of control system and anomaly detection

of torpedo-shaped autonomous underwater vehicles (AUVs). Accurate hydrodynamic models are critical for

predicting the vehicle’s performance in different aquatic environments, influencing control, navigation, and

stability. This research develops a comprehensive hydrodynamic model that incorporates factors such as flow

dynamics, energy management, and propulsion efficiency for torpedo-shaped AUVs. Furthermore, the study

explores anomaly detection techniques to identify and address potential malfunctions or outliers in the vehicle’s

performance to ensure safe and reliable operation. Using advanced machine learning algorithms, the model is

tested for real-time anomaly detection, which can enhance operational efficiency and reduce risks associated with

AUV missions. The findings offer valuable insights into the design, control, and monitoring of torpedo-shaped

AUVs, contributing to the advancement of autonomous underwater technologies.

1. Introduction

In recent years, AUVs particularly torpedo-shaped
models, are increasingly employed in a variety of
underwater applications such as deep-see exploration,
pipeline and structures inspection, oil and gas
exploration, searching for missing aircraft, testing
quality of ocean water, laying underwater cables etc.
However, the operation of unmanned underwater
vehicles (UUV) in a highly volatile environment remains
challenging. Besides, energy management system and
endurance improvement of this vehicle remains a hot

research area.

2. Motivation
The study presents an approach for (1) conducting
hydrodynamic optimization, (2) analysis of battery cell
and equipment anomaly detection, (3) develop robust
and adaptive control system and (4) estimation of
battery SOC and SOH for the torpedo-shaped AUVs
as shown in Fig 1. General AUV has 6DOF and the
respective kinematics and dynamics modelling are
utilized below.
= Jn)v (1)
Mo+ Cw)v+Dv)v+g(n)= m+rd 2
Where: -
M is inertia matrix (including added mass)
C(v) is matrix of Coriolis and centripetal terms

(including added mass)

D) is damping matrix

g(n) is vector of gravitational forces and moments T
is vector of control inputs

7d is vector of forces and moments induced by
environmental disturbances including ocean currents,

waves and wind

Figure 1. Scope of the Study
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Comparison of State Estimation Performance of Fiducial Markers
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A Study on the Effect of Annealing Conditions
on the Adhesion Strength of PBT Resin
US4, MME? M
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Key words : PBT, Annealing, Adhesion, Tensile strength, ANOVA

A}, #AALAA}

In the study, Polybutylene Terephthalate (PBT), a semi-crystalline thermoplastic, was utilized for insert injection
molding followed by annealing to enhance crystallinity, heat resistance, and dimensional stability. Additionally,
the process aimed to stabilize electrical properties in its crystalline state. Annealing temperatures were set in
four stages with three durations each to measure tensile strength. Statistical analysis was conducted to determine
the validity of these results. According to the ANOVA results, the P-value for the interaction between annealing
temperature and time was 0.952, indicating that the interaction was not statistically significant. This suggests
that the combination of temperature and time does not significantly impact tensile strength. In scenarios
without interaction, the tensile strength at each temperature level is expected to show a parallel line trend over
time, whereas significant interactions would cause the lines to intersect or display a steep gradient, indicating a
combined effect on tensile strength.

7] B A3 20259 ZgFegattfeln AT dA| o] olste] ATtE -8y th

‘éﬂo _/}_7‘4_ A% (ZF 103
<% | Case %015 A7 Ig;; Jf:‘i_&(z' Eg—):?ii]- Rank Azt NZHE)
1 | A | 100 | 30 |206| 218 | 47 5 o . M
2 | B | 100 | 60 |225]| 58 | 24 3 . ' ; ==
3 | C | 100 | 9 |209]| 182 | 43 < .
4 | D | 130 | 30 |[177]|112| 33 | 11 | m
5 | E | 130 60 | 18 197 | 44 | 10| 2 I
6 | F | 130 | 90 |227| 97 | 31 1 | |4" . .
7 | G | 150 | 30 |199]|377 | 61 6 | € |
8 | H | 150 | 60 |195| 274 | 52 9 8
9 | O | 150 | 90 |169| 43 66 | 12 .
10| P | 170 | 30 |226| 49 | 22 2 1
11| Q | 170 | 60 |195| 83 | 29 7 = oo =
12| s | 170 | 9 |195]| 72| 27 | 8 B

Table 1 Key statistical values of experimental results Fig. 1 Interaction effects of annealing temperature and
according to annealing conditions time on tensile strength
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Factory automation is in progress according to the advancement of the industry. Accordingly, the development
and demand for AGVs that can load and transport goods to a user’s desired location without human control have
increased, which also includes domestic demand. However, in the case of AGVs, small AGVs used in restaurants
account for most of the products that are produced and sold in Korea, and large AGVs corresponding to high
weight rely on foreign products. Therefore, this study aims to obtain experimental results by creating a simple AGV
model consisting of a frame, drive wheel, and control device for the arrangement of drive wheels during large-
scale AGV research.

The driving is performed by changing the arrangement of the driving wheels through the AGV model. Through
this, it is intended to experimentally derive a wheel speed ratio that can be driven without a phenomenon such as

a wheel being dragged according to the arrangement of the driving wheels.

Wheel
Controller

Main
Controller

Driving Wheel

Fig. 1 Geometry of AGV Model_1 Fig. 3 Geometry of AGV Model_3

Fig. 2 Geometry of AGV Model_2
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Design of Emission Structure for Safety Battery Packs
in Shared Battery Charge Station
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Shared battery charging systems for electric two-wheeled vehicles (scooters) are becoming widespread. However,
devices to prevent fires in battery packs inside the charging system when thermal runaway occurs in the battery
pack are still underdeveloped. Therefore, in this study, a mechanism for smooth discharge of the battery pack
was established and a drop motion analysis of the battery pack was conducted to ensure that the battery pack
is discharged and accurately dropped into a tank where extinguishing fluid is sprayed. This study is expected to
contribute to the design of an effective discharge and fire prevention system when thermal runaway occurs in the

electric two-wheeled vehicle battery pack by providing basic data for the construction of a safe and reliable shared

battery charging system.

Fig. 1 Front center of gravity battery ejection separation Fig. 2 Rear center of gravity battery ejection separation
motion simulation motion simulation
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Development of Multifuctional Transformable Robot-gripper Combining Suction
and Gripping
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Recently, as the manufacturing industry changes to small-quantity, multi-variety production, efficient work
is required in the automated process using robots. Accordingly, the need for a multi-functional robot gripper
that can minimize tool replacement and perform various tasks is increasing. This study aims to develop a multi-
functional robot gripper that combines suction and gripping. To this end, the gripper is designed and analyzed,
and its performance is verified through simulation. In addition, the gripper’s efficiency, stability, and applicability
will be evaluated through gripping force performance tests based on international standards.

1. A& 2249 49 vF
2 A= WA ¥l S90 AR @Rl 28 7 o i 25 1299 17 5 B7s] Yo, =4 &
7ls(X s &, £58 oK) Mg 258 J8HE /Rt 21 1SO/DIS 18646-3(Robitics-Performace criteria and
11, o5 53l thES A4 EHCIME 25O AT related test mothods for robots)ollAl AAIGH= o] AlE
EE8AS T = e 2R A FESE ERE St WS 5o oA U A 5= AE Ko BTt

2. 189 24
2.1. 389 =2 4
75 ey 25 Jeju o] HAE S FRA 25
g mA|4] 22w e A, Al /H9] Z(G-Finger)
7F120°,180 " BE HEY T2 ALY, AUy, 73
S OFRt A e & gl HHshd 725 =Eddh

Table 1 Grippin g Mode

Mode Suction Grasp
Fig. 1 Robot grasp testing machine
120° 3. 48
cleRt BAlE BESH] 9151l /P ATC (Auto Tool
- Changer)®2t} 5349] Cycle TimeS Ul& o0& Zlojw, &
, g 55 e WA TR E Yo 940 8418 1
180 Y 7hsT Aoz 7.
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Analysis of Quality Inspection Standards of Major Companies
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Key words : Quality Management System
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Adopting a quality system based on the ISO 9001 standard has become a necessity, not an option. In the case
of small and medium-sized manufacturing companies, the items that require priority management may differ
depending on which medium-sized or large companies in which industry will use the goods they produce, i.e.,
who the user is. This study aims to build a quality system for small and medium-sized manufacturing companies
that can flexibly respond to the quality inspections of such large companies.

In this study, we investigated and organized the industry-specific quality inspection items of large companies in
order to build a quality system for small and medium-sized manufacturing companies. In the future, we plan to
inspect the management status of SMEs with respect to the quality inspection items, and based on the results of

this, we plan to create a quality system that can flexibly respond to industry-specific quality inspection items.

Table 1 Classification of quality audition items Table 2 Classification of quality audition items
by large manufacturing companies by similar items
Evaluation Items ™ Evaluation lems | o |
No. Item - Notes . :“’1 e E[av] D [as| .\ml
Major Category| Sub Category i Qulity Operation - - T3
1 | Electronics 14 41 2 Reoond Mhsigrment 4
. 3 [ L — i
2 | Automotive 5 27 3 o Tog 3
3 | Defense 9 29 5| oo confommnce Mbmpernent | 4
4 | Aerospace 7 34 & Expipoest N Eag rment 4
T | Miewuring Detroment b s emen 4
Total 35 131 B rr—T B
9| Development Masgement IE
| 1a] Change Mg oot 3
] Portmer  biisnent 2
13| Factory Emvirosment Facillities 3
13 Spectal Bems = | o | 2
Toed 10 [ 10 [ 13| 11 [
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Study on Cutting Simulation of Ultrasonic Turning of Aluminum Materials
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Key words : Aluminum material, Ultrasonic processing, Cutting simulation, Turning
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Ultrasonic Assisted Turning (UAT) is a machining process that changes the cutting geometry and cutting energy

by applying a specific frequency and amplitude to a lathe tool. In a previous study, a factor analysis was performed
that reflected UAT in the two-dimensional analysis of AdvantEdge, and it was inferred that UAT can affect chip

formation and behavior through a study on surface roughness and cutting force for two types of grades (SM45C,
Ti64). This paper aims to predict the chip crushing ability of UAT through the analysis of AdvantEdge to optimize
the formation of continuous chips and built-up edges that can easily occur in turning of aluminum grades, and to

derive major factors and trends

1. &
221+ A4 715 (Ultra Sonic Assisted Turning,
UAT)Z ARE Ftof| 252 Fofsto] dAf o =<t
A B4 AsE "3 A 7Hs A3 Aol 71&
Aol A= 259 AF(SM45C, Tic4)oll UATZH 3 A3
doll FFE k= Fol ERlEeH, & dA+t= &
FolE AAoA B Ad4F H EAE NSt

A UAT 7]4be] 84} A Beo] 4 4519t

2. A& A& olA
A4} A EY o] A2 AdvantEdge 2D 14 €¥E &
& BEo]A {§RE& 7|£08 FESIL I,
&, AF, Fag, s BFS HEE AAsko] ot
AAAGHE S5 AT  dd 52 37}
= A "9 /i (Numb. of chips), ¥ F(Chip
, A A9 ¥4 (Radius of chip curl) of w}
2 MG 7H54olE ArEsto] 3 74

H5e vlasact £8, 494, £A A7), 2 ¥
Aol B2 aguYRES YYY LAL B A%
2 3YHoR Bkt 4 1EL Ho| P
AUEQEAE BHS WA YA G4 onet Y
o &4 WEEC] AT ol ZIHEAS Hhg
o stgom olF Fo) WA 24 A BefolA
§EAgo] U2 H L4 AAUZY A .9 2

3. 48
Qrall 440 gk UAT 719 44} A8 a0l
Mg B4 23, A 9 ol Y 2 4% T
A

At A BojA7} & Ffole I gy A
4 = FUAL, A B oA

¥ [

Fig. 1 Chip on Plastic Strain Distribution
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The growing global energy demand and environmental challenges call for sustainable thermal
management solutions. This study investigates Single-Stage and Multi-Stage phase change material
(PCM) thermal energy storage using paraffin-based PCMs (Rubitherm RT 25 HC, RT 28 HC, RT
32). Utilizing ANSYS Fluent CFD simulations and experimental validation, a modular copper tube
array was assessed for heating and cooling efficiency. Results demonstrate that RT 25 HC delivers
optimal temperature regulation in summer, while the Multi-Stage system offers superior temporal

efficiency and maintains comfort zones (27-30°C) with a 15-22% enhancement in energy density.
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The automation of frozen Home Meal Replacement (HMR) packaging using robots has gained interest due to
its potential to enhance efficiency in food manufacturing. However, surface moisture on frozen HMR products
affects robotic handling and packaging. This study examines the surface moisture levels, temperature variations,
and surface characteristics of packaging materials and three robot vacuum pads made of silicone, urethane, and
polyurethane. The static and dynamic friction coefficients were 0.20 and 0.15, respectively. AFM analysis showed
that maximum roughness, Rz, Ra, and Rq were 504, 618, 44.7, and 63.4 nm. Surface energy analysis found contact
angles of 81.0° (distilled water) and 31.6° (diiodomethane), with a surface energy of 44.3 dyne/cm. As exposure
time increased, surface temperature rose, leading to more moisture accumulation, particularly where frozen food
was inside the packaging. Increased moisture reduced surface friction, enhancing slippage. Further research is
needed to identify optimal gripping positions to avoid condensation-affected areas, improving robotic automation
and process reliability.
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Fluid filtration is a significant engineering challenge due to global warming. Lattice structures are effective
options for filtering due to their properties. This study examines fluid velocity, flow patterns, pressure fluctuations,
and pressure distribution within a planar lattice structure. Computational fluid dynamics was used to analyze
qualitative aspects and quantitative data. Results showed that the shape of the test chamber significantly influences
airflow patterns and velocities, while pressure changes and distribution are significantly influenced by the type of

lattice structure and the number of layers used.

Pl

Inlet

Fig. 1 Air flow through planar lattice structure
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Physics-Guided Neural Network-Based Reliability Analysis for Reliability-Based
Design Optimization
HAE ey’
*Sang Jun Jeong', “Jae Hyeok Doh(jdoh@gnu.ac kr)
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Key words : Reliability-Based Design Optimization (RBDO), Physics-Guided Neural Networks (PGNN), Iowa-
RBDO Benchmark Problem, Uncertainty

Reliability-based design optimization (RBDO) is used to ensure target reliability under uncertainties but suffers

from high computational costs due to iterative sampling and convergence issues in nonlinear, high-dimensional
problems. This study proposes a Physics-Guided Neural Network (PGNN) framework for RBDO to address these
challenges. The PGNN, applied to the Iowa-RBDO benchmark problem, integrates physical constraints into

training, providing optimal solutions while reducing computation time and costs. The framework incorporates

RBDO constraints, along with PMA (Performance Measure Approach) and RIA (Reliability Index Approach), into

the loss function for efficient reliability analysis. PGNN performs reliability analysis faster than conventional RBDO

methods.
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Structural Thermal Optical Performance(STOP) Analysis in Optical Systems due
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Optical systems can experience significant degradation in optical performance due to structural deformation
and thermal stress induced by external environmental variations, such as temperature fluctuations and mechanical
vibrations. In particular, thermal expansion of optical components such as lenses and mounts, and thermally-
induced refractive index changes, can cause beam misalignment, focal position shifts, and deterioration of beam
quality, thus reducing overall system reliability. This study quantitatively and systematically analyzes the impacts of
external environmental factors on the performance of high-power laser systems using Structural Thermal Optical
Performance (STOP) analysis techniques. Specifically, finite element analysis (FEA) using Ansys Mechanical was
performed to predict structural deformation and thermal distribution within the system, and these results were
integrated with Zemax OpticStudio’s STAR module to evaluate optical performance. Based on these analyses,
optimization strategies for structural and optical components were developed, considering external environmental
effects during the design stage. Furthermore, detailed improvement measures such as advanced structural thermal
management strategies and high-transmission optical coatings can be proposed. These proposed optimization
solutions are expected to minimize performance degradation of high-power laser systems and significantly

enhance their reliability and stability in experimental and operational environments.
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Data Generation Method for Similarity Calculation between 2D Cross-Sections
of Mechanical Parts
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Analysis of Filling Behavior according to Process Parameters in Long-length
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Development of an Inner Diameter Expandable Aqueous Drainage Tube
Using a Tri-Axial Nozzle
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Glaucoma is a leading cause of irreversible vision loss worldwide, primarily associated with elevated intraocular
pressure (IOP) due to impaired outflow of aqueous humor. While pharmacological interventions are typically
administered in the early stages, surgical implantation of aqueous drainage tubes becomes necessary when
conservative treatments fail. Conventional drainage devices have a fixed inner diameter, which limits their ability
to respond to postoperative IOP fluctuations. In this study, we developed an inner diameter expandable aqueous
drainage tube capable of inner diameter expansion through biodegradation of the inner layer. A tri-axial nozzle
was employed to fabricate a dual-layered tube. The fabricated tube was evaluated using scanning electron

microscopy (SEM) and a leakage test.
3 7] This work was supported by the National

Research Foundation of Korea (NRF) grant funded by
the Korea government (MSIT) (No. 2022R1A2C2008149)
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Development of Various Mechanically Stimulated Dynamic Bioreactors for the

Enhancement of Bone and Cartilage Regeneration
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Bioreactors mimic physiological environments to promote tissue regeneration. Among them,
mechanically stimulated bioreactors are widely studied for mimicking the physical cues. Shear stress and
compressive loading are key stimuli in bone and cartilage, leading to the development of various dynamic
bioreactors that mimic these environments. In this study, we developed three types of bioreactors for bone and
cartilage regeneration. The first mimics low shear stress ({1 Pa) from interstitial fluid in bone. The second applies
multidirectional compression loading by hydrostatic pressure to enhance bone regeneration. The third applies
simultaneously compression loading of various compression ratio to mimic cartilage environments. These systems

offer potential platforms for tissue engineering.
2 7] This work was supported by the National

Research Foundation of Korea(NRF) grant funded by
the Korea government(MSIT) (No. 2022R1A2C2008149)
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Study on Mechanical Characteristics and Structural Instability of LiF Epitaxy
Films via Molecular Dynamics
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Key words : Epitaxy Film, LiF, Structural Stability, Von Mises Stress, Molecular Dynamics
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Analysis of Particle Loading and Pressure Drop Characteristics of
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olgM!, =Mal' A™Y' “apEal
*Y. S. Lee!, S. M. Cho', C. S. Kim', “Dong-Bin Kwak(dbkwak@seoultech.ac.kr)’

' Ag3str&disti MSDES

Key words : Relative Humidity, Hygroscopic Salt, DHC(Dust Holding Capacity)
A, #TAAA

2R (PM2.5) 5
BERL R LR

l‘lI‘ OI‘J

71 % %3 Aol chet Talo] olol wel, Wef 4kele] F-R40] R7HET Qe
ZE| A7 712310 16890, EN779)2 §4 29l & 9 H&= ¥ 9ot DE 4%

o

|

2 W7kt Qlol, AA| Tkt 1% 24 S8 Wt 2ok ek ol A 715 et welet 24
ShE 29 SR ¥E 4% 5 A4 A8 BAIAE Belo] Aol HYHA gtk B Aot oo &
AZ A2 gof LS SES FWA AolT 5 Ak AHE AFstol, Welo] G A% FIHS S,
£3] &3 YRS A AFS Fol, S5 Wst] wet Bl Ago] FoujsH TeAL ANE HAT 4
oAgict.

145



Proceedings of the KSMPE Spring Conference 2025

Lbz CH24 82t 2 7% 7|ut 220/ AN ST 0| X YR 2 54 24

B T Bie fo | — =
Colloidal Droplet Aggregation Control and Particle Distribution Analysis on

Nanoporous Hexagonal Wall Structures
SheFE, 2Nl MU, ULF?, *x=IEY
*Yu Ju Han', Seong Min Yoon', Seo Na Yoon, Woo Young Kim?,
*Young Tae Cho(ytcho@changwon.ac.kr)!

' FYFANST L AEA R ST RENY, P FYRAG R Fhee A Ta

Key words : Coffee Ring Effect, Nano Porous, Micro Pattern, Particle Aggregation
A, # AR

FEo|E o] J IAA et 7Y A2 ARV 7PEAE] O 2] S EE AYLCE, SERS
7]t vlo] @ A4 Sof| A A5 ZES 9|5 g} sHA| U vl g 2ATo 2 Jxto] Wl Ao]7}
oFet. & AFoIME Ule 5 vto]lAR 25 29t EHE A A SE EdE o
o UV-NILZ &3 B9, o84, 52 72, B84 24 729 £ AlFshal, E20]E 439

NEZ22 HFS AAT 5= S A= 7]"41%@.
Acknowledgement
o] AT AE(F7|SHAEEAR) Yo s

St AFAHY] A QS dhol P A+ AY(NRF-
2023R1A2C3006499)

146



Proceedings of the KSMPE Spring Conference 2025

U Mot 22 93t 30| R JHT F|ut ALY MA
Intraoral Sensnor Based on Laser-Induced Graphene for Precise Tongue
Pressure Measurement
UL, st 3 Buo], *AAS?, Al
"Hyeonwoo Kim', “Han Ku Nam?, Tongmei Jing', “Sang Wook Kang?®, *Young-Jin Kim'
'gel| e V1A, SEdista V1 Agstat, A3tk A2 st

Key words : Tongue Pressure Measurement, Intraoral Sensor, Laser-Induced Graphene, Wearable Device
HHAY, #AIA R}

A 2 Az, sk, Bok 5 4 715 Bl Bt SHAT 7|E FAE M 271, Y S |

A SolM A&, AL YU ARte] Atk & AFoAe Ejolv|= BF o AF HolA = 1T

(LIG)= B/d3taL, oI5 PDMSel HAfsto] fARt e AAME AlAskAtt. Al&d AA= yi 7] 94 Hat
A

of g A HIFE A 25 4= FUsH S48, 1-300 kPa ol &2 AF4H, wiE 89, F
e Wde Bt ok AME 3D " A 3hg Sl Ads) g M= AzstAar, AR W A
g4 Sl 7 Ul AYS dEs ST = U Y5

147



SH/PAILZ/HAT}E 1

£ - Ol H(SO0fTH)




Proceedings of the KSMPE Spring Conference 2025

Cict EVE 22{X|2] Drag torque XZtE 2t Friction PlateX|= 2t
The Manufacturing Method of Friction Materials for Reducing Drag Torque
in Multy-Stage EV
#Rysl
"*].eong Byeong-hak'

'OMRLEREH

Key words : Drag-Torque(E&] 1E ), Friction Plate("F&3), Groove Pattern(ZFE o &l)

. SHANE AAE g A3 Zk=oA] gHAgst

i)d
1>,
il
)
R
=2
o)
ll
)
R
N
%
é
i}
=)
N
o2
)
0,
%o,
rir
pats
0,

Ao o] SAATE 0] WS, ol du|otsto] ¥

=
-
S

Groove Pattern % Facing A2 o] w2
% 188 HF 2n & 59 dxE
torque®] FFHL FASH] ol

R

1. Clean Cut Eghe B&
o A A A A2 S B EAE
AAAE 4= Qlet R A& s rREAE A
Stz IgollA ddwol| Burr7b 'ASHY o] Burre
ATF(HAE7] 24)7t Wb Y=t AFo g 2H-8-5]
o] Drag TorqueE <7} AlZIth. Press7} oty A<
0] 85} Clean Cut EdgeE AFE AL Burr ¥4
o] )43} ¥o] Drag TorqueE A@T & Qr}. £3]
FCC9 Az ¥l Rolling Cutter= Burrg %43}

I 4 Q= el

(=5

e
R

a4
=T

Paper Blanking (Press) )
Fig. 1 Groove A@4H0| ]38 wH50]A upzat

2. Groove 8%
PIG(Press In Groove)9] AL opaA| 7} ¢+l
s &8 & U= TAZE U7l "ol 0.2mm ©]
A 2°]9] GrooveE 4@5t= A& E7Fsott. 1
Ad] Cut Grooved AL tfAAYE Eo0=2

o] GrooveE A¥SI2ZE Facing FAWE9 Zo]
Z Grooved AT 4 3t} Multi Segment®= Cut
Groove®t 53t Yol 95}l Facing FATHE2] 2
Ol2 GrooveEd ABY & AUt Grooved Zol 43
o A ATF} HiE s 427 & UFeE solu
ATF ¥j&o| 8o]d]A A Drag Torqueg &°| 4
o},

A

= =

PIG (Press In Groove)

== —

Cut Groove (Multi Segment)
Fig. 2 Cut Groove2} PIG H]iL

Drag Torque A7& Ch¥st 2.4 Aol2 7FsstA]
g, T HPES Tk A8 A A5 A 3te] kel AL

=
=
4g WEIA o] S QYL ¥ 5 gon
=

Astol At

)
=

371
o] = FRAIYTARYR)Y Ao = T4t
71&7|18 %79 AU ol 3 A7 @A
1 2410005743, RS-2024-00507293, 5% 3
ol 15 Y tHEZ EVE 551X ot A
HE 7| )

2

Yol rm g

149



Proceedings of the KSMPE Spring Conference 2025

mSS o8¢t ZE &8 BTt 20| 23 37| A A2 R D)X= S 2N

Analysis of the Effects of Cutting Conditions on Noise Level and Power
Consumption in Steel Cylinder Cutting Using Bandsaw
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This study aims to analyze the effects of cutting conditions such as feed force, feed control, and cutting speed
on cutting productivity, noise level, surface roughness, and power consumption. Experiments were conducted by
measuring AE signals and power consumption under various cutting speed and force conditions. According to the
multiple regression analysis, cutting productivity increased with higher feed control, while noise level and power
consumption increased with higher cutting speed. In contrast, surface roughness was not significantly affected by
the cutting conditions, suggesting that other factors may have greater influence. These findings indicate the need
to optimize feed control to improve productivity and adjust cutting speed appropriately to reduce noise and energy

consumption.
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Internal Surface Finishing Prediction for Cylindrical Secondary Battery Using
Magnetic Flux Density Analysis
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*Ji Hyeon Kwak', Won Jun Bae', Jung Hee Lee', Hui Chul Lee?,
“Tae Seob Kwak(jskwak5@pknu.ac.kr)'
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Key words : Magnetic abrasive Finishing, Secondary Battery, Al-based Surface Prediction Model
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Machining Condition Assessment through Acoustic Analysis during Aluminum
Thin Plate Milling
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Key words : Machining, Acoustic analysis, Chatter, Surface roughness
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In the aerospace industry, thin and wide structures are particularly prone to chatter caused by material vibration
during machining, often resulting in surface quality degradation. This issue frequently leads to surface quality
degradation. Furthermore, the natural frequency of the workpiece continuously changed as machining progresses,
complicating the establishment of stable machining conditions. To address these challenges, this study focus on a
relation of machined surface roughens and sound level and frequency. Aluminum alloy thin plates were machined
under various milling conditions, with the resulting noise data collected and analyzed using sound level meter and
spectrograms. The correlation between the noise’s time-frequency characteristics and post-machining surface
roughness (Ra, Rz) was examined to establish a link between acoustic signatures and machining quality. The

findings of this study aim to establish quantitative, noise-based criteria for machining quality evaluation.
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A Study on Friction and Die Coating during Aluminum Sheet Forming
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Key words : Aluminum, Sheet Forming, Friction, Coating
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The application of aluminum sheet materials is increasing for the purpose of reducing the weight of automobile
parts. In order to form aluminum parts, it is necessary to understand the friction behavior between the die and
the aluminum material and to study the die coating technology to improve the formability. In this study, the
change in the friction coefficient was studied using the planar friction experiment method that provides friction
conditions similar to those of forming aluminum parts with a die. The data obtained after performing the planar
friction experiment were analyzed using the machine learning method. In addition, a low-friction PVD coating
was developed to reduce the friction coefficient, and a study was conducted on the effect on the formability of

aluminum sheets using a die with the developed coating.
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A Study of Motion Pose Similarity Measurement based on Machine Vision
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Key words : Machine Vision, Similarity Measurement, Pose estimation, Joint Landmark
LT, AR

=2 , 87} 59 AUolA AP e 52 A Edolve] RAR &5 oA E3H AA=E Qs
FApo] TS 4= Ut o] e B WIS 5l 7Eol= HAIMA Z1e sk 7Nk AN 23 Ve
312510 T_QQ FHE 53 DTW(Dynamic Time Warping)?} &2 7|¥-& Z-83510] 52+ ZFA| 7H9] H]
SHAth 18y, 522 HHESiA 3 o] 54 5 @ﬁoﬂr 7 ete] 917], mde] @
A+ 59 o]%i 22 FAolol I 23 do|Hof Apo]7h WA, wehA & AtolA= 99 22 ZAIE

&4Fe] T F3 HolHoA FEAR EAS 7RI R %75} X}/\ﬂﬂ FAE 54 TS

Bl
Ui o
of
%
Jdo
_,>:
mlm
Jl)l'
ozi

O

|

F7] o] =22 47 BK21 AY(ARE 2 E-G3-3-8 w8 Ao ofste] R U= S

155



Proceedings of the KSMPE Spring Conference 2025

HY WA 712 S S8 HEE PMN-PTS| 914712 311Zi0| 24

_ L

Analysis of Critical Depth of Cut on Single-crystal PMN-PT
through Precision Mechanical Machining
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Key words : Precision Mechanical Machining, Single-crystal PMN-PT, Critical Depth of Cut,
Ultrasound Transducer
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Study on LSTM-VAE Based Anomaly Detection Analysis of IONIC Piston
Compressors for Hydrogen Refueling Stations
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Vacuum Gripper
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Analysis of Machining Thickness Errors in Aircraft Skin Milling Using a Flexible
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Aluminum thin sheets are extensively used for aircraft structural weight reduction, requiring high-precision

Key words :
A, #AAA
machining quality for skin components. This study quantitatively analyzes the distribution characteristics of
thickness machining errors occurring during the milling process of aluminum thin sheets for aircraft skin
manufacturing using a flexible vacuum gripper. Aluminum thin sheets were secured with the flexible vacuum

gripper and milled to create a 3 x3 array of square pockets. Under consistent process conditions, each pocket was
divided into eight sections, and the machined depth of each section was measured. The average machining depth

for each pocket was calculated, and the causes of machining errors were investigated. The results of this study
provide valuable insights for enhancing the machining quality of aircraft skin components and demonstrate the

effectiveness of using flexible vacuum grippers in precision milling processes
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Anomaly Detection in Wiring Harness Productio'n with Artificial Intelligence
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Key words : Anomaly Detection, Wiring Harness Production, Artificial Intelligence
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Crimp Force Monitoring (CFM) has been the standard for fault detection in wiring harness manufacturing, but

it faces limitations such as frequent reconfiguration, operator dependency, and high costs. To overcome these

challenges, this paper proposes an Al-based fault detection system that uses a small amount of normal data for

initial training. Synthetic abnormal data is then generated using Regional-Selective Data Scaling (RSDS), which

applies targeted upscaling or downscaling to simulate faults, enabling efficient model training using only normal

data.

1. Introduction

Fault detection has long been essential in
manufacturing quality control, with Crimp Force
Monitoring (CFM) widely used in wiring harness
production due to its simplicity and accuracy.
However, CFM’s reliance on costly equipment,
frequent recalibration, and operator expertise limits its
scalability and flexibility. To overcome these challenges,
this paper proposes an Artificial Intelligence(Al)-
based fault detection system enhanced with Regional-
Selective Data Scaling (RSDS). This approach enables
effective training of Al model using only normal data,
addressing the lack of labeled fault data in real-world
settings. The system was validated using industrial
datasets and outperformed traditional anomaly
detection methods, including Isolation Forest and
autoencoders, demonstrating both high accuracy and
practical applicability.

2. Methodology and Conclusion

Fig. 1 Overview of RSDS Method

As shown in Fig. 1, RSDS generates synthetic
abnormal data by selectively scaling regions of normal
reference data to train Multi-Layer Perceptron (MLP)
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Fig. 2 Average Accuracy and FPR

Fig. 2 demonstrates superior performance of the
proposed system, compared to traditional anomaly
detection algorithms.

This work presents RSDS as a practical and effective
augmentation method for scalable, data-efficient fault

detection in smart manufacturing.
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Implementation of a Workpiece Model Using the Octree Data Structure
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Three-dimentional FE Simulation of a Ball Burnishing Process
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Key words : Ball burnishing, Finite element anlaysis model, Residual stress, Surface roughness
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Burnishing is performed in the finishing process of major parts for the purpose of improving the geometric
quality of the surface and imparting compressive residual stress to the skin. The main application fields include
aerospace parts, automobile parts, medical devices, dies/molds and tools. Traditionally, this technology has been
developed by relying on experimental methods. Although finite element analysis techniques have been studied by
many researchers, there is still a large dependence on analysis models. In this study, a finite element analysis model

is presented for the practical and accurate analysis of the burnishing process for cylindrical materials.
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Numerical Simulation and Verification Study of Laser-Polishing on Quartz Glass
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Quartz is widely used across various industries due to its excellent mechanical, chemical, and optical properties.

However, its high hardness and brittleness present challenges for mechanical polishing. Laser polishing, which

employs high-power lasers to locally heat, melt, and recrystallize the surface, offers an alternative for improving

surface roughness. A thermo-fluid analysis was conducted to examine surface roughness variations, with molten

material smoothing out due to surface tension and Marangoni effects. The surface roughness and optical

transmittance of quartz were then evaluated.
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Fig. 1 The schematic of model set-up for
laser polishing process
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Analysis of the Deposition Characteristics of Austenitic Stainless Steel 316L
according to Process Parameter Variations Using the DED Process
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Directed Energy Deposition (DED) can be applied to the design and manufacture of high-performance
components for critical industrial applications. However, porosity defects inherent in the DED process present a
significant challenge to the mechanical performance of printed components. This study proposes a strategy for
optimizing the porosity of DED-fabricated nickel-aluminum bronze (NAB) through a laser remelting process. The
NAB deposition fabricated via DED reveals a significant number of spherical pores. These pores typically originate
from entrapped and retained gas in the powder feedstock and shielding gas. During the deposition process,
nitrogen bubbles trapped within the powder are released into the molten pool. Driven by Marangoni flow, the
bubbles coalesce and migrate. As the bubbles accumulate and the molten pool rapidly solidifies, some bubbles
become trapped within the molten pool. In contrast, the number of spherical pores in the deposition significantly
decreased after laser remelting. During the laser remelting process, the previously solidified track is remelted. The
retained bubbles are reintroduced into the molten pool, undergoing repeated coalescence and migration. As the
bubble size increases, the vertical buoyancy and positive shear forces surpass the downward force induced by
Marangoni flow, ultimately leading to the bubble escape from the molten pool. This study effectively mitigated the
porosity of DED-fabricated NAB through a layer-by-layer laser remelting process, improving densification and

providing new insights for developing porosity minimization strategies.
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Design Framework for 4D Printing based on Implicit Modeling
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Material Extrusion (MEX) is a thermoplastic-based additive manufacturing process that exhibits significant
advantages in cost-efficiency and accessibility. It serves as a primary implementation method for 4D printing,
enabling the fabrication of intelligent structures capable of temporal shape transformation. However, the MEX
process is highly sensitive to process parameters, resulting in substantial variations in shape deformation and
mechanical properties, thereby necessitating a robust design methodology for accurate prediction and control
of these phenomena. This study systematically constructs a thermal deformation database derived from process
parameters and introduces an implicit modeling-based design framework to predict and regulate the structural
transformation of simplified geometries. By quantitatively analyzing the correlation between process parameters
and physical deformation, the study seeks to enhance the practical application of 4D printing technology.
A comprehensive thermal deformation database was developed for specimens subjected to varying process
parameters, and the data were employed to predict thermal deformation using ABAQUS software. Validation of the
prediction through experimental comparison revealed high accuracy, with an average dimensional error of less
than 3%, thereby demonstrating the reliability of the proposed approach.
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Comparison of Side Impact Characteristics of Battery Pack Case Structures
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of 3D Printed Composite Structures according to Nozzle Path
Mo #0|:1°11 7|x1|:||1 x|o1|x|3 <:>|:||-'-2 #SHErQ3
*Yeong Hun Seol', Geung Hyeon Lee' ,Jung Min Kim', Ye Jm Choi’, Minho Yoon?,
Tang-Woo Han(uddan@kumoh.ac.kr)?
'TUFe TSR 7 AZ S, F AU st 7| A Eg st G Y F eIt

£

A 7AE

i)

=]
T

Key words : 3D printing, Composite structures, Mechanical behavior, Nozzle Path
AL, #LAA AL

2 AGE &9 EdaA 3D Y S89EY vl As 5S4 ado g FA45H7] % AM-54 A
Z oA WokS A|jFotaAt 6kQlth FDM WA 0% A&tE = Eotad E8E2 ks 4= s 22 gt &
g 34 250 o AF/FE s E2 7AA AT Aol 2HE 5 Ut olof wet Edad 8=
et atdQl 2 HAE Aol =& AR 59 &9 34 U9 IFE +1 d4 BN FFHeE 1
HE 5= A= AM-3F AA F2 oA WekS H&otarAt shelom, A Aaet] Hlw /R4S Fof At
S A wheke] Bl = ASotalAL sHAT

1. A& 3.28

tFet 3D ZH¥ 7|'HE % Fused Deposition 2 AFE B9l =& A2 e 5344 FDM &
Modeling (FDM) %42 7tet 28 WAYUE A 59 37 542 Hlusiylon, ol &3 &8&9
= &9 A5AHT A3 EdAaA E8E Aol b 7IAA As EAE bt 28 34 2S00 ¢ 2
5, o]o] W} FDM &9 3748 383 28 7%  FE & =2 glslo
AHEZ7F S = o Qe A7) wig ol whek 2 dtol A
+ 544 FDM £9E9 7|44 As 542 &%  37] o] =E2 AR(H&HETAF) 9 Aeo
Ao g A& 4= Sl AM-TF A & A Bt 2 AT AU ot £¥H AFA(RS-

A
< Aljtstzt shlom, ¥ Eo it AFA At 2022-NR072163, RS-2024-00356107). E3E, ©]
o] Bl /FAS Fofl AQHH s Hete] AEdS A =22 2022WE FARAASAAEF) AL
=s}14} sHaT}. = ARl S A B Qo] x]9le Hiol 2alE ool
(P0024166, 20224 A HAZSHAEHEJA).
2. AM-33 94 +% 14
AM-374 QA 2 A4S A5 G-codeE BIFLE REFERENCES
859 & A2 AHE 1El9o, EGAY E 1. Y.G. Kang, T.W. Lee, G.S. Shin, “ The Influence
J oI5 S/W<I DIGIMATS €-8-5tc] A&7 viakol of Experiment Variables on 3D Printing using
02 B3taAo] VA H BEHS ©E&5tuAl sttt ABS Resin”, Journal of the Korean Society of

o
T T "

3t 2820 = AR 2 AIWE uigk AR 1 Manufacturing Process Engineers, Vol. 16, No. 2, pp.

;‘»ﬂﬂ G Wmshomn Be 24 zAso] mg  94~1012017.
o AM-3% 9 T2 hEE WBSHLA shoick. A2t

= sS4 gloto]] st ElA 7&?% 3 ASTM D790

7 Y A8 vioR SN A/ AY ArE v/

B

182



Proceedings of the KSMPE Spring Conference 2025

SH et R e S40] ne{El Setaxl AlE ddE9)
71H1H HE o= et
Mehanical Analysis of Injection Molded Composite Structures Considering
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Development of a Swaging Process for Tubular Nuclear Fuel Plate Assemblies
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Microstructural and Mechanical Behavior of Cu-Brazed Ultra-Thin Stainless-
Steel Plates for High-Performance Plate Heat Exchanger Applications
"Melkamu Tadesse Getachew’, “Sang Hu Park’, Hong Seok Kim'
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'School of Mechanical Engineering, Pusan National University, Busan, Republic of Korea

Key words : Plate Heat Exchanger, Cu-Brazed Joints, Ultra-Thin Stainless Steel, Copper Infiltration
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This study examines the microstructural and mechanical behavior of 304, 304L, and 316L ultra-thin stainless-
steel plates (50 pm) brazed with copper for high-performance plate heat exchanger applications. Joint quality,
copper infiltration, and elemental diffusion were analyzed using optical microscopy (OM), scanning electron
microscopy (SEM), and electron probe microanalysis (EPMA). The best-performing joints were selected for
numerical simulations and tensile testing to evaluate fatigue behavior. Stress-life curves identified failure
mechanisms, while endurance stress (¢6.) was estimated through mathematical correlation using data from
simulations and tensile tests. The findings provide critical insights into joint reliability and mechanical performance
for demanding applications.
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Effect of Nano-reinforecment Addition on the Joining Characteristics in Friction
Stir Spot Welding of Aluminum
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Fig. 1 Field emission SEM photographs for the cross-
section to join specimens
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Bonding of Glass Tube and Kovar Metal in X-ray Medical Diagnostic Equipment
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Fig. 3 Bonding process for glass tube and Kovar metal
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Verification of Spot Welding Sequence through Reinforcement Learning
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Evaluation of Welding Quality in Shielded Metal Arc Welding through Analysis of
Welding Current and Acoustic Signals
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This study aims to investigate the relationship between welding quality and the variability of welding current and
acoustic signals in Shielded Metal Arc Welding (SMAW). The experiment was conducted by five operators under
identical welding conditions, performing two welds each. The welding current was measured using a clamp meter,
while acoustic signals were monitored and recorded to capture ambient noise. Analysis results indicate that an
increase in the standard deviation of welding current and acoustic signals correlates with a decrease in welding
quality. Regression analysis revealed that the coefficient of determination for the relationship between welding
current deviation and welding quality was 0.73, while the relationship with acoustic signal deviation was 0.59.
These findings suggest that reducing the variability of welding current and acoustic signals is a critical factor in
improving welding quality. The correlation between current standard deviation and weld quality was observed in

surface plate welding was not evident in butt welding.
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for Underwater Cutting
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Development of a 3-DOF EDM Robot for Sampling from Curved Surfaces on
Nuclear Power Plant components
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Analysis of Chip Formation Characteristics in Dicing Processes Assisted by
Radial Ultrasonic Vibration
Estgllo]!, Mxe! Tt Ro|! shEel fIERE!

*Hanwei Teng', Shuo Chen', Baorui Zhang', Pilwan Han?, *Taejo Ko(tiko@yu.ac.kr)'
't 7 AE st * s AT A7) 771 AATE
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Radial Ultrasonic Vibration-Assisted Blade Dicing (UVABD) presents a significant advancement in machining
technology, particularly enhancing the processing quality of brittle materials over traditional blade dicing
methods. This improvement primarily stems from the reduced contact frequency between the abrasive grains
and the workpiece, which diminishes dicing forces and tool wear. However, integrating radial ultrasonic vibration
complicates the motion trajectory of the grains on the blade surface, impacting the calculation of undeformed
chip thickness (UCT)—a crucial factor in chip formation. This paper develops a theoretical model to predict UCT
during radial UVABD by first examining the kinematic behaviors of abrasive grains influenced by both spindle
rotation and ultrasonic vibration. An analytical model for a single abrasive grain’s trajectory, accounting for radial
ultrasonic vibration effects, is then established. This model incorporates essential parameters such as rotational
speed, feed rate, ultrasonic amplitude, and frequency to derive the instantaneous UCT analytically, considering
the grain’s position and orientation relative to the workpiece. The resulting theoretical model reveals the complex
elliptical and periodic nature of grain trajectories induced by ultrasonic excitation, which leads to varying UCT
values across the blade. The analysis shows a significant non-uniform distribution of UCT, heavily influenced by
factors like vibration amplitude, grain distribution, and specific dicing parameters. This model not only deepens
the understanding of chip formation mechanics in UVABD but also serves as a critical reference for predicting
material removal characteristics and optimizing dicing parameters to improve machining quality. Ultimately,
this research enhances fundamental knowledge of ultrasonic-assisted machining processes and lays a valuable
theoretical groundwork for exploring the transition mechanisms between ductile and brittle machining under
radial ultrasonic vibration conditions.
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Simulation and Experimental Analysis of the Amplitude of
Ultrasonic Dicing Blades
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The research presents a groundbreaking method for precision machining of hard and brittle single-crystal
silicon wafers, which are vital in sectors like automotive electronics and high-performance computing. It
specifically addresses the prevalent issue of edge chipping defects that compromise the mechanical stability,
surface quality, and reliability of devices, thus affecting manufacturing yields. The proposed solution is a radial
ultrasonic vibration-assisted cutting blade designed to control crack propagation through energy dissipation. This
technique is underpinned by an advanced multi-physics finite element model in ANSYS v19.2, which integrates
transient structural and piezoelectric modules to accurately simulate the blade’s dynamic response under 40 kHz
ultrasonic excitation. Modal analysis within this model pinpoints crucial radial vibration modes, which are vital
for refining cutting dynamics. The effectiveness of the model was verified using a CNC cutting platform equipped
with fiber optic displacement sensors to measure blade tip amplitude across different voltages (30V, 70V, 120V).
The comparison of simulation and experimental results showed a minimal error margin of 1.9%, underscoring the
model’s accuracy. Further parametric studies revealed that higher excitation voltages increase vibration stability,
thereby enhancing the cutting process's efficiency. These findings not only confirm ANSYS as an essential tool
for designing vibration-assisted machining systems but also reduce reliance on expensive empirical testing. This
synergy between simulation and experimental methods provides a comprehensive framework for optimizing
tool geometry and process parameters, pushing forward the industrial application of ultrasonic machining in
producing next-generation semiconductor devices and offering vital support for subsequent machining endeavors.
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In this study, the milling process of Inconel 718 alloy is examined, focusing on the dynamic recrystallization (DRX)
behavior that significantly influences the microstructural evolution beneath the machined surface. This evolution,
which includes grain refinement and the formation of equiaxed grains, leads to reduced work hardening. These
microstructural changes directly affect the temperature distribution in the cutting zone and the overall machining
quality by altering the material's mechanical behavior. The complex interplay of strain, strain rate, and temperature
makes predicting the temperature field in the cutting zone challenging due to DRX’s dynamic characteristics. To
address this, the study employs Jeager’s theory of moving and stationary heat sources, introducing the mirror heat
source method to consider the reflection effect of heat within the workpiece. This approach is integrated with heat
balance equations among the chip, tool, and workpiece to establish a predictive model for the temperature field
during the milling of Inconel 718 alloy. The model accounts for primary heat sources from plastic deformation
and friction during cutting and quantifies the weakening effect of DRX on material flow stress and work hardening
by incorporating the DRX volume fraction XDRX. Experimental validation, conducted under various milling
parameters such as cutting speed, feed rate, and cutting depth, shows that the relative error between predicted and
measured temperature values is within 20%, indicating the model’s high predictive accuracy. This model provides
a robust theoretical foundation for optimizing milling parameters, enhancing surface quality, and extending tool
life in the machining of Inconel 718 alloy.
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A Study on Multi-Stage Forming Analysis of Hydrogen Fuel Cell Metal Separator
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Analysis of the Manufacturing Process of Male-Flange Outer Parts of the Tank
Engine Clutch
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2 IS AAIE HIojEe] 3 F& A JAIgS
Time-Series Feature Extraction and Machine Learning of
Milling Process Sound Data
FRUM, Zolf! S’

11 Chae Yoon(icyoon@dmi.re.kr), Ik Soo Kang',Jae Yeong Heo'
L AR BT AR A

Key words : Milling, Sound Data, Feature Extraction, Machine Learning, Tool Condition Monitoring
P RAL, #ATA A

BT W ke F wAss 49 dolHE Mo AAY EAS AU, 0% Hadt /A%
& 71Ne] 743 e A% M Sl 38 SPORE Fu4 1 (Frequency Peaks), EFA 2

Z(Envelope Detection), ®3& EA4J(Rate-of-Change Features), MFCC(Mel-Frequency Cepstral
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HE FeHHE AA YA F2H 5L 7AIss daelgel dgsto] /8344 HE 275 23 &7
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A Comparative Analysis of Surface Processing of Fraxinus Rhynchophylla
"ol El, *Zshx|’
*H. J. Lee', *H. J. Kim(khji@gnu.ac.kr)'
' AFY st vl A A s}

Key words : Surface Roughness, Fraxinus Rhynchophylla, Wood, Surface Strength
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ol7b WA 4 Utk AWHOE BA Y] FF J1go] WYY HFET o e RS AL S Uk A0
2 ¥R gout, BAY FRot MY 2A0] G2 FAHQ Holo et AHA AL HE3 Aot oo
2 AP BRAUTE POR theFet Yo AES AGT AP ZANA] EW B4 WS JFA
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1. HE

A 1 AA%Q obgrhg, 4, 7HEl §ol4
o8 Q8 7H AR, A% WA, AAE 5 T
HopollA] U A e] FR40] B% 23 gick.

ARo] AMRE]= AT 1
A 7+ e] Best 4 ‘1’301 A5 AZ ARG, 13
7he dutA o2 ARG
Z13Y =},

AlHO Z7]E= 30mm X 23mm*x40mm=E 1070&
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2717} Aol d4s WAL gho] WolAl: AL o

A5k

_—
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Fig. 1 Surface roughness profile graph

Table 1 Surface roughness value according to sanding
paper specification

Sanding Fraxinus rhynchophylla (im)
paper
specification 1 2 3 4 Ave.
120Grit 1.362| 1.31 |1.272|1.423|1.341
220Grit 0.988 | 0.787 10.73910.752 | 0.816
400Grit 0.76410.77210.512 1 0.700 | 0.687
1000Grit | 0.348 | 0.403|0.227]0.323 1 0.325
REFERENCES
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development of Interior Decoration Timber
thorough Evaluatingthe Characteristics of Domestic
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Comparative Analysis of Surface Roughness after Surface Processing of Wood
“*3de|", olsizl®
*#J. R. Kong(balllee@kopo.ac.kr)', H. J. Lee?
‘gz oet 2R A 25 AT, 2 A4S Yot vl RHE gt

Key words :

Surface Roughness, Juglans regia, Surface processing

R RAY, #3AIA A}

This study investigated how different sanding conditions affect Juglans regia wood surfaces used in high-quality

furniture. Using a 1.3kg sanding machine at 10,000rpm with four sandpaper grit sizes (120, 220, 400, 1000),

researchers found that surface roughness decreased as grit size increased (from 1.371xm to 0.262xm). Coarser

grits (120, 220) caused visible fiber damage while finer grits produced uniform surfaces with minimal damage.

Finer grits also yielded more consistent results and altered moisture absorption properties, as shown by water

droplet tests. These findings provide important guidance for optimizing Juglans regia wood processing in furniture

manufacturing.
1. l\-]i
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o SFURO M9AE 7S A9 Batgk
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120Grit®} 220Grit 7}g EHA L =35t
A BAT B Ao HEA &Afo] #EE Q)
U, 400Grit oJAo|AE A5 Aol | ASHE AL o
St B AES Btk ®3 3 250 BEEHA B
A At 120Grit(+0.211m), 220Grit(+0.156m),
400Grit(£0.047m), 1000Grit(£0.031m)=E YA+ =
717} Zold g 7y B9 AT o] FAEE Ao
e HEZ 24 55 39 A8 U=
AR} 27|17} Zotd = HE7o] S5, tlAlgh
T JFE A= e &
QI Qitt. ol &4 A 14?3 *1 79| T} H2)
EAo| 5% 92 v 5 Q= 9 A F TEL

Sanding Fraxinus rhynchophylla (im)
aper
specpifiiation 1 2 3 4 Ave.
120Grit [ 1.407 | 1.235|1.378 | 1.487| 1.371
220Grit | 1.167 | 1.026 | 1.139 | 1.005 | 1.084
400Grit | 0.3050.269 | 0.326 | 0.283 | 0.295
1000Grit [0.193]0.169|0.195|0.192 | 0.186

Fig. 1 Surface Roughness Mean Value Comparison Graph
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ITER S XH|SE QIE{H|0|A M[Z Sk}l WX} 2
Analysis of Manufacturing Tolerance Deviations in the
ITER Blanket Shield Block Interface
HEXG, =EMT AT, HEfE, o' HEl?

* *Ji-Young Jeong(jyjeong@kfe.re.kr)', Jun-Sung Chang', Sa-Woong Kim',

Tae-Hwoan Kwon', Byeong-Tae Lee?
'S g YA ALY JEE27144, ? Energy & Machinery Korea Co., LTD

Key words : ITER, Shield Block, Dimension Error, Statistical Analysis
AL, #LAIA AL

E37 A A" International Thermonuclear Experimental Reactor (ITER)9Q] 2% Fof ZetAutz2H
B At AR 1120 A& F45h, SAA § F2H(Shine-through)E AHHst= 8% 7162 43
gttt o] et EFA AAHR2 & 440719 HEE A5 X ES (Shield Block, SB)¥ 12} H(First Wall,
FW) sig 2 o]Foj# It} ITER =AY HKODA: Korean Domestic Agency)< 440719] SB 5 22071&
dotal A &bols A4S T QU

SB= FW9 R2}st7] 913t QIEHo|AE AFstH, 5 &7](Vacuum Vessel, VV) WHo| F2517] 9|5t
e HolA EZL FA] AFETh ITERE BAREL S04 HX], fAES 52 1Este] ¥4 Z&(Remote
Handling, RH)9] €82 183 A4 0o, SBS RH 15322 EFEo] 94 222 Y3t o]~
O] A=/ BAsof gheh. E3F SB= =ol 11.47[E, & 19.47HQ1 23 VV WolA I g 7H4 5
mm °|W=E FgstA AR =|ojof st 2 MA FAE F45t0] A& = ofof gt

SBO] #8 e H|o]AE In board EFYS] SBL} VV, Out board EtY 9] SBe} VV, 181 FWe} SBE &3
4 QUth og3l IEHojAE FHHE, 91X FYL, SAHE, £AE 59 FAL AAlo §EF=H, SB, FW, VV
9] 29 Al /1A AE 4 744 Aol S BAS = 1L ZEeith 18y B3 e 8 REE
2 o8 7]|#of|lA Az o] ITER 2A(10)°] HHH O FF== FHolH At AZ 7|3to] 2857 i
NHHEZS] AF 717+ oF 109) 8 QIE| o] Ao thgt A2k @ 2pof| thet HYHE Ho|HH|o]Ad}sto] 5
29 9 AE gAY dolds FE=0 tieh AW 9 HA35e] kfo] F 4= quth

SBO] & A& A& g2 A 50% o], olo] tht 3%} A4 &7 AE E Aeo|th. 72+ 57
tolE= 54 Egk Brloto] A4S SEstlon, e H oA Ho gt A&} FAke] HWARE FAKCE
A5 o] H3t AaE B3l -2 SB AR LA Al dE= A FAY MRS EEst o, % ITER
T4 249 B oA HAYT = Q= AAY EAE AGolAY A BAQ 91 molots o
g9 Ao= 7=},

XA
o] =& 2025d% ABE(HF7&HEFTAR) &4 YR I FRHAATY “AAH
(Manufacturing and Procurement of ITER Blanket Shield Block)”9] A& wro} 3% AFU(
2710000407)
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Evaluation of Melting Characteristics Based on Multiple Regression Model for
Welding Performance Optimization
HEE, 2X|H, AES? ZEfE? ZelM? o|Fs|, “2txly’
*W. J. Bae', J. H. Kwak', B. S. Kwon?, T. H. Kang®, M. S. Kim?, J. H. Lee',
1. S. Kwak(jskwak5@pknu.ac.kr)"

' RANEt 7 AZ e 7 AF S E, () FEelNA

Key words : Multiple Regression Model, Welding Quality Optimization, Penetration Depth Prediction
AL, #LAIA AL
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1. A& 3.4%8

2! A Fig. 1& BI 22 heat fluxE Z33t oS 2E 9]
: ) 14 o= A45°] 96.9%Z heat fluxE E3oIA] L2 &
4 A YA 5= metsty] flste] &8 & Bl dET oF 3.62% FYE B HET

o E 1= =2 bl
%9350 g 2 Ao HE 8 mm FA9 CO, I7] o] At (R)E5o|dX e} YA ol
29 oI SHkRe] WIS 89 ol 2o T o] ASTEIA AT AT
Sol= % 29 e ZdskalA} gtk W -
®  Regression with & factors b
2. 7% 871 714 88 54 %7} PR S
FAMSe] BE 89 Yol WekE B4 93} < &
o] Table 19] 24 AgL AFsqrt. 4Y 14 3" re
2 Haojsiua Solue 278 2L 4 Y= Box- £ e
Behnken %2 AH83te] & 27319 H¥L 63wt .
E513th 342 HEC] heat flux g2 48 He Ll i . . . .
2 g5l 27 917 mAL FEg0H, THUSS N e, M
G B} Hlask] 1 452 Aottt Fig. 1 Scatter plot of ” for Al-Regression
Table 1 Experimental factors and levels REFERENCES
Factors . Le;els 3 1. Park, G. B. and Bae, K. H., “Prediction of the Process
Welding speed fmm/s] 3 4 5 Variables with Chfmges in the Bead Shape in Gas
CO2 quantity [%] 15 20 25 Metal Arc Welding,” International Journal of Machine
Current (A) 190 210 230 Tools and Manufacture, Vol. 21, No. 10, pp. 66-74,
Voltage [V] 23 28 33 2022.

210



Proceedings of the KSMPE Spring Conference 2025

3 232|E F0|=Y A2le| Fi4 24
Frequency analysis of the sound of reinforced concrete core drilling
Aqel, I, ULE
*Gyu Min Kim', Jung Hwan Kook', *Su Jin Kim(sujinkim@gnu.ac .kr)’

' AgEEYR AT F TR

Key words : Concrete Core Drilling, Noise Analysis, Reinforcement Detection, Spectrograms
LA, #7AAA

Concrete core drilling is an essential machining process widely used for various purposes such as concrete
sampling and equipment installation. This study aims to quantitatively analyze the differences in noise
characteristics during concrete core drilling depending on the presence of reinforcement (rebar). Experiments
were conducted on concrete specimens with and without embedded rebar, and the generated noise was recorded
during the drilling process. The collected acoustic signals were analyzed using spectrograms and fast Fourier
transforms (FFT) to compare the noise characteristics. By quantifying the differences in noise depending on
the presence of rebar, this study suggests the potential for detecting embedded reinforcement and identifying

machining anomalies through acoustic signal analysis during the core drilling process.
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HIZE AIAR M2 S5t 27 48 32| JiM Al H3
Case Study on Improving Tool Issuance Management
through Barcode System Application
HZMER', O AtEN'

**S. T. Kim(smartmfg7@gmail.com), S. T. Lee'

Brkg a7 s st e

Key words : Barcode System, Tool Issuance and Return Management, Tool management system
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Table 1 Configuration of Tool Database Information
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Fig. 2 QR Code-based Tool Identification and Location
System
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Fig. 3 User Interface of the Barcode-Based Tool
Management System
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Estimation of Tool Wear under Various Cutting Conditions
Using Specific Cutting Energy Derived from Cutting Power
BT RN
*J. H. Park'?* *H. S. Yoon(hsyoon7@kau.ac kr)"?

ARG RS ArtEG R AL e ot SRR L F9F W AT

Key words : Specific cutting energy, Tool wear, Cutting force model, Sustainable manufacturing
P RAL, #ATA A
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Effect of Zr Addition and T6 Heat Treatment on Al-Si-Cu Alloy

kx|l # 2
ZZOl", UmA

*Jun E Kang(sky109345@naver.com)’, “ChungSeok Kim(chs2685@chosun.ac.kr)*
'ZA S AaA)gety) 2 24T A4 gstkat

Key words : Casting, T6 Heat Treatment, Al;Zr, L,
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B o] BH L A-Si-Cu §29 Zr F7lo] w2 B4 HslE Edj2 g4 9 34 & $yots #sts 3%
Sh= Aojtt B Ao A= Al-Si-Cu &0l Zr& 242 0.2, 0.4, 0.8, 1wt% H7FeF3ATE. o]F 495T oAl 44]
7F A8kt T 190COA 1, 10, 24, 100, 1000A17H5-St A &35+t

, FAPIAE D G2 AFEste] Ao mhE mA 22 E #ASH]IT EDS, A2k EPMAE ©]-8-5}o]
et 4E4de] RS SRS ICP-MS, XRD, JMatPro ¥4 58 R4 A =g #Ea9
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A Study on the Solution Treatment Process of Scrap Aluminum Alloy for
Eco-friendly Automotive Materials
olzg, UEN?
*Do Yun Lee'(dy21589@naver.com), “ChungSeok Kim(chs2865@chosun.ac.kr)?

|2 AT Als A F ek, 2 AT Al g ot

Key words : T6 heat treatment, Primary Mg,Si, eutectic Mg,Si, eutectic Si
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£ A7 BHL Al-8Mg-65i I BH7t nlARA W |AH EA) AL JFS 2AE Zoltt.

Aol A= Al-8Mg-6Si a= F2319 520T, 540C, 570T, 590T, 610C 2429 2ZofA] 5417t &4
AT F FYSI. 57009 LEoIH A T AWML 22 160C, 10T LEAA 1417, 24128, 7
AIZE, 12413, 244138, 100417E B9 A &S APtoict. vIA2E @ go| WakE B S19) Ferdn)

7(SEM). XAl 318 (X-ray Diffraction)& ol-§3lo] 78 2Y459| WMot BH}. &
S B9 7144 54L Bk
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Grip Error Compensation Machining Technique for Enhancing Dimensional

Accuracy of Thin Plate Aerospace Components
0|5a1? "=Z3' ufpul' 7ol utEy’ ASH? “ULTV

Seung Min Lee?, *Dong Hyeon Jo', Su Been Park’, Gyu Min Kim', Jun Hyeong Park', Dong Geon Kim?,

*Su Jin Kim(sujinkim@gnu.ac.kr)"?
"AAEEY e N AFTFF L, A=A S 7| A5

Key words : Compensation Machining, Dimensional Accuracy, Thin Plate, Aerospace Manufacturing

L HAL, #WAIAA}

In the aerospace industry, achieving structural reliability and dimensional precision is essential for both

performance and safety. However, the low stiffness of thin sheets makes them highly susceptible to deformation

during clamping and machining, leading to considerable dimensional deviations. This study presents a

compensation machining approach designed to mitigate these errors by analyzing surface variations and

dynamically adjusting toolpaths. As a result, the pocket depth error was reduced from 1.44 mm before

compensation to 0.16 mm after compensation. The proposed method effectively enhances machining accuracy in

lightweight aerospace components, promoting consistent quality and structural integrity. The findings highlight the

critical role of integrating compensation strategies within the manufacturing process to meet stringent aerospace

standards.
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Fig. 1 Grip error compensation milling results
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Precision Forming of AL Ball through Improvement of Forging Process
FRGE, wE?, A
**Young Tae Cho(choyt@jj.ac.kr)!, Hee Jun Park? Gwang Hee IM?
'AZekE 7123t 2 (RWTPS, ° S-A et 7] AEA g e

Key words : Forging, Flash, Forged Die, Aluminum Ball
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CFRP 2 S A| SEIS E3 BN E3t ZAIZL BB
Classification of Tilt Angles in CFRP Robotic Drilling via
Machining Sound Analysis
‘ofad ol faAL!

*Soo Yeong Yeo', Minseok Ha', *Kyeongeun Song(kesong@kitech.re kr)’

B E s Ee]

Key words : CFRP, Robotic Drilling, Machining Sound Analysis, Tilt Angle Recognition
HHAY, #AIA R}

Carbon fiber reinforced plastic (CFRP) is widely used in the aerospace industry because of its excellent
mechanical properties and lightweight characteristics. In particular, robotic drilling processes are actively
employed for large-scale aerospace components, offering high flexibility and a wide operational workspace.
However, the lower stiffness of industrial robots can lead to issues such as reduced machining quality and toolpath
deviation, emphasizing the need for effective process monitoring techniques. In this study, robotic drilling
experiments are carried out under three tilt angle conditions—0°, 3°, and 6°—using a cost-effective sound sensor.
Distinctive features corresponding to each tilt angle are extracted from the acquired sound signals. Based on these
features, a classification model employing artificial intelligence is developed, successfully identifying the robot’s

drilling state.

37| This research was supported through the Industry
Technology Alchemist Project (20025702, “Development
of smart manufacturing multiverse platform based on
multisensory fusion avatar and interactive Al”) funded
by the Ministry of Trade, Industry & Energy (MOTIE,
Korea)
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Sound Signal Analysis for Tool Wear Prediction in CFRP Robotic Drilling

* 1 Al #AaHOT
0|34, og’, "E32

*Kyeong Sik Lee', Soo Yeong Yeo', “Kyeongeun Song(kesong@kitech.re.kr)’
LA £ AT

Key words : CFRP, Robotic drilling, Sound analysis, Tool wear

R RAY, #3AIA A}

In robotic drilling of Carbon Fiber Reinforced Plastics (CFRP), tool wear leads to a deterioration in machining
quality, which can result in defects such as delamination. These defects highlight the need for methods to predict
tool wear and determine the optimal timing for tool replacement. In this study, machining sound is analyzed with
tool wear using microphone which is advantageous in terms of installation and maintenance. Drilling is performed
under a spindle speed of 3,000 rpm and a feed rate of 500 mm/min for a total of 300 holes, and the collected
signals are evaluated in the time-frequency domain using the Short-Time Fourier Transform (STFT). The results
show that sound signal energy in a specific frequency band increases in proportion to tool wear, and applying

these findings to a machine learning model confirms the feasibility of effectively predicting tool wear.

3-7] This research was supported through the Industry
Technology Alchemist Project (20025702, “Development
of smart manufacturing multiverse platform based on
multisensory fusion avatar and interactive Al”") funded
by the Ministry of Trade, Industry & Energy (MOTIE,

Korea).
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Machine Learning-Based Thrust Force Prediction in Robotic Drilling Through
Machining Sound Analysis
siger, dag’ fade!
*Gyu Whan Hyun', Chan Young Kim', *Kyeongeun Song(kesong@kitech.re kr)'
'YL & AT

Key words : Machining sound, Robot drilling, Machine learning, Force prediction
P RAL, #ATA A

Robots are increasingly adopted in manufacturing for their multi-DOF, flexibility, and cost efficiency, making
robotic machining a promising route for productivity. However, lower stiffness than conventional machine tools
often leads to tool misalignment and degraded machining quality. In particular, robotic drilling experiences
decreased hole circularity and surface finish under rising thrust force. This study proposes a method to predict and
monitor thrust force using sound signals. Drilling experiments are conducted on Aluminum 7075 specimens at a
fixed spindle speed of 6,000 rpm and feed rates ranging from 60 to 420 mm/min. A custom-developed acoustic
sensor is used to collect low-frequency signals. The results indicate that a specific frequency band closely correlates
with thrust force variations, and applying these signal patterns to a machine learning model confirms the effective
prediction of abnormal thrust force.

37| This study has been conducted with the support
of the Korea Institute of Industrial Technology as
“Development of a remote manufacturing system for
high-risk, high-difficulty pipe production processes
(KITECH EH250004)”
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QUZMALS 0|28t LiTaO, CMP &2{2] =M %|X5} A3
A Study on the Optimization of LiTaO; CMP Slurry Composition Using Artificial
Neural Networks

oIS, s,

STE" up[EY! *olsal

O =

*Jae Wook Lee', In Cheol Ha', Kwan Hun Song', Gi Tae Park’,

*Hyun Seop Lee(hyunseop@dau.ac.kr)'
' Foltfst 7| 455t

Key words : Artificial neural network, Chemical mechanical polishing, Slurry, Material removal rate
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Stet 7| A A Auf(Chemical mechanical
polishing; CMP)i= RH=A] A2 Z7olA o= #
HE Betslols 8% 7|&olt) HojHE AN E=
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Fig. 1 POLI-400
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Development of LED Streetlights with Crop Damage Prevention Function
A Hi2g, UM M EFER?

Byoum-Youn Cho', Eun-Young Bae', Gyoung-Sang Kim', **Young Tae Cho(choyt@jj.ac kr)?
'@ STN, R&D Center, *AFdstw 7] z3}st7}

Key words : Light Pollution, Crops, Photosynthesis, PPF(photosynthetic photon flux)
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Hw Ao =R F JFY JMﬂroﬂ s A5kt 271485 25 2% &) wet A% Zol= oha AR
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Structural Integrity Analysis of Umbrella-Type Micro Dimples on Wear Ring
"SGR, UsHx|*
*Y. C. Yoon(sjyyc@naver.com)', “H. J. Kim?
AgEgeta vl s AT geke
AR v SR

Key words : Wear ring, Engineering plastic, Umbrella shaped dimple
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A& (Design of Experiments, DOE)& Hlgo.2
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Max Max
Max. von deformation | deformation
No. | Mises stress of dimple of dimple
[MPa] [zml] [m]
(X-Direction) (Total)
1 61.77 0.041 0.503
2 82.38 0.033 0910
3 104.11 0.022 1.403
4 61.82 0.203 0.460
5 73.82 0.111 0.863
6 105.28 0.118 1.378
7 62.11 0.386 0.483
8 73.31 0.260 0.883
9 132.11 0.348 1.447
3.2%

<8 o4 A3 9E29 7|9 W4Tt SUMEE 5
7+&8(von Mises Stress)°] 7 S71ot= A2 U
Elch 7P @2 §82 9E 37|17 200 #moliL
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ZEo] 285t §8 9 A7) Zpol7t F3skA UEr
o} £3], & 9 o 24 o= oF 2.1819] 39
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oliLiX] Mlof 8% (Direct Energy Deposition)2 0|23t SS316L-IN625 7|t ZHAL
7|5 A% (Functionally Graded Materials)2| I|2 EA ¢
Fatigue Behaiors of SS316L-IN625 Based Functionally Graded Materials Using

Direct Energy Deposition
*3gs!, oz
"*Yongho Jeon(princaps@ajou.ac.kr)', Moon-Gu Lee'
'ofesta 7| AlE skt

Key words : Functionally Graded Material, Directed Energy Deposition, Additive Manufacturing, Fatigue
Behavior

L HAL, #WAIAA}
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K== xHd ek et X2t YSUEE sto|HE| = gt 24| W
Development of Hybrid Composite Structures to Enhance Alveolar Bone
Regeneration in Dental Implants
A2, ZEF?, HEI, 2ALH2C Fo|SH S
*E. C. Kim', J. -K. Kang®, H. -J. Jeong’, S. -J. Gwak®’, *S. -J. Lee(sjlee411@wku.ac.kr)*

' ggfsta 71 ATk, * 9gsta stekaata, Ay ulotdista AT eATA,

L BN AT, LB w7l Q A4, © P T HHlo] Q FFATFAIE]

Key words : 3D Printing, Scaffold, Implant, Alveolar Bone

A}, #AAAR

Dental implant surgery is a long-term procedure, typically requiring 6-9 months of treatment. To improve this

issue, a composite structure with a novel concept was developed. In this study, the composite structure consists

of the assembly-type implant, bioink and scaffold. The scaffold is positioned in the middle of the assembly-type
implant, and bioink is loaded inside the scaffold. The assembly-type implant was fabricated from titanium using a

metal 3D printer. The scaffold was 3D printed into a cylindrical shape using medical-grade polycaprolactone (PCL).

The bioink is composed of collagen I and nano-hydroxyapatite(nHA), mimicking both the composition and ratio

of native bone tissue. Osteoblasts were loaded into the scaffold, and cell proliferation was assessed using the CCK-

8 assay.

7]

This work was supported by the National Research

Foundation of Korea(NRF) grant funded by the Korea
government(MSIT) (No. 2022R1A2C2008149)
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Hydroplastic 2 &%l DLP 3D ZZ2IE!S 0|28t Programmable HE
Ofo|3 2 /Al A2 M=
Fabrication of Programmable Deformable Microfluidic Channels Using
Hydroplastic Photocurable Resin and DLP 3D Printing
‘M’ uiMR, e’
*Sun Hye Yoon', Seo Rim Park!, *Young Tae Cho(ytcho@changwon.ac.kr)'
'FPA LA AMEA 2 FHE 5T

Key words : DLP 3D Printing, Shape Morphing, 4D Priting, Hydroplastic
P RAL, #ATA A

Shape morphing A4 thfFet &S a5 AARES BHsh 7/idE 742 &9, XS 53
7o A ¥y Ygas }\1]/\-] ATE 2 09 % z]-7] =3

27 REHA T 45 Berle] A7z F0] BT ol%, 92 sjo]
HE Yafo] LT W3 F7o] YT 0AL THRY S
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Enhanced Energy Storage Performance of a CNT-SiO,-MoS,-Based Structural
Supercapacitor

s ol # o1
H=F HAS

*Hongjun Jeong', “Changyoon Jeong(yoonni22@yu.ac.kr)"
' st 7| AE skt

Key words : CNT, SiO,-MoS,, Structural Supercapacitor, VARTM
R RAL, #ATA A

Lightweight supercapacitors are essential for mobility platforms, including electric automobiles and airplanes.
Structural supercapacitors, integrating load-bearing and energy storage capabilities, present a method to reduce
system weight. A CNT-decorated SiO,-MoS, nanocomposite was synthesized by a straightforward hydrothermal
technique. Among the samples, CNT-SiO,~-MoS, had the highest specific capacitance, showing synergistic
interactions of interfacial defects. A solid-state device was fabricated with a composite coated on woven carbon
fiber through vacuum-assisted resin transfer molding. The device demonstrated enhanced energy and power
density, as well as cycling stability, emphasizing the impact of interfacial nanoengineering in advancing structural

energy storage devices.
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High-Sensitivity and Flexible Strain Sensor Based on Patterned SWCNTs for
Wearable Applications

Fattol, Fuae’
‘Shushuai Zhu', *Changyoon Jeong(yoonni22@yu.ac.kr)"

Lggeheta 71 A3t

Key words : SWCNTs, Patterned Design, Flexible Strain Sensor

HRAY, #AIHR

With the rise of wearable electronics, there is increasing demand for flexible, lightweight, and highly sensitive
strain sensors. Traditional sensors often fail under large or complex deformations. This study presents a patterned
flexible sensor based on single-walled carbon nanotubes (SWCNTSs), fabricated on PDMS via ultrasonic spraying
with optimized geometries. The sensor shows excellent sensitivity, stability, and repeatability within 0-10% strain.
Machine learning is applied to analyze the relationship between pattern design and sensing performance, enabling
prediction and optimization. The sensor offers strong skin conformity and integration potential, suitable for health
monitoring, motion tracking, and medical applications.
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A Study of the Directed Energy Deposition Characteristics on a Cooling Channel
Embedded with Compressed Pipe
"HISEN"? FA A
*Hyun-Tae Park"? “Do-Sik Shim(think@kmou.ac.kr)'?
' FgE st A STt  FR R Yoot Aol A g BF B

Key words : Directed Energy Deposition, Cooling Channel, Embedding, Stainless Steel Pipe
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E FET ¢ Qo] 18 E Y4 ISz I AR E8E Qo 2 AFoAE Z4 7HE STD61 &
Aol 2H e A% (stainless steel) THo| LS ¢ L P FAfoz MAdste] Wz HdS AT F, DED &
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Evaluation of Mechanical Characteristics on the Design of Unit Cell for TPMS
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*Hyeon Kim', Gideon Simon Mduma', “Dong Gyu Ahn(smart@chosun.ac.kr)’
EXE LT R et
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Fig. 1 Unit cell of primitive structure for compression experiment
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Study on Curing by Shape of 3D-Printed Metal Structure to Fabricate Metal-

Polymer Composites in Vat Photopolymerization
‘1alMt? o|Eal? FAE AN
*Min-Seong Ko'? Du-Bin Lee'? *Do-Sik Shim(think@kmou.ac.kr)"*
' FYPFAFRHSLL A TF S, P F SRR PR A Aol A T IAF

Key words : Vat Photopolymerization, Metal-Polymer Composites, Overcuring

HRAY, #AIHR

flo

s
Mo
o,
=)
H
1o
i}
gl
2
olN
1B
HT
fu
2
oo
e
_9‘_‘
i
i
.
_\|l_‘

4] 3F%3HVat photopolymerization, VPP) &4
I ot F45-Z9v ETAE AFelr] f6f, £ Axpe] A
43K Overcuring) 2 &7t 7Hr-E 24 W5 4= 44
o2 AFH F2E9 Aol A mlA= I

A

1

o) A717 4517ttt

232



Proceedings of the KSMPE Spring Conference 2025

DLP 7|4t Ct5-d A=A M= 2 oI ZA| K] HES S¢t
A HE =3 HE
Fabrication of Porous Structures via DLP and Development of Interpenetrating

Phase Composites by Epoxy Infiltration
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Fundamental Study on Surface Texturing through Directed Energy Deposition
and Ultrasonic Nanocrystal Surface Modification
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Development of a Peristalsis-Mimicking Bioreactor for the Maturation of
Artificial Esophageal Structure
UMA' AEA?, HETP, HElofY AR g d® oo
*Tae-Seok Kim', Jun-Kyu Kang?, Hun-Jin Jeong’, Jinah Jang™®’, So-Jung Gwak*'°,
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Key words : Bioreactor, Peristalsis, Esophagus, Dragging 3D Printing Technique
AL, #LAA AL

Esophageal cancer is a leading cause of cancer-related mortality worldwide. To treat esophageal cancer,
esophagectomy or esophageal reconstruction is performed. However, these procedures can lead to severe
complications. To address these challenges, tissue engineering and 3D bioprinting have enabled the fabrication of
patient-specific, biocompatible scaffolds. Despite these advancements, achieving full physiological recovery after
transplantation remains a challenge. Effective artificial esophageal constructs also require functional enhancement
through bioreactors, not only morphological mimicry. Therefore, we developed a bioreactor that mimics the
peristalsis of the esophagus. We control the pressure applied inside the esophageal structure and evaluated cellular

responses using CCK-8 assay and fluorescence staining,.
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HZ M= 7|4t PCD 27 HIC|9| LS 84 71 A7
A Study on the Improvement of Inner Shape of PCD Tool Body
based on Additive Manufacturing
AR 250l A4S, MES® U
M. W. Sa(79smw42@gmail.com), D. G. Kim, Y. U. Seok, H. C. Kim
ol AAjol e 7] AR AL, (A7 AR-E AT LTSS 7SR LAH,
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Investigation of the Effect of Powder Density on Tungsten Additive
Manufacturing
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A Study on Insole Durability Testing Device Using a Cam Mechanism
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SUS316L Material Cutting Characteristics and EBSD Analysis
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Crystallization Behavior Prediction of PPS-CF Composites for Additive
Manufacturing
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Additive Manufacturing (AM) has garnered significant attention across various industries and research fields
for its capability to fabricate complex, customized components without dedicated tooling, making it particularly
advantageous for low-volume, application-specific production. Among AM techniques, Screw-Based Material
Extrusion is especially suitable for producing large-scale parts, such as molds. However, molds experience
additional thermal and mechanical stresses during actual part manufacturing, necessitating a thorough
understanding of the material’s thermal and mechanical behavior. This study investigates the crystallization
behavior of a semi-crystalline thermoplastic composite, PPS-CF, by analyzing the correlation coefficients derived
from the Avrami and Ozawa models. Based on these models, optimal processing parameters were identified to
improve thermal resistance, providing foundational data for the fabrication of high-performance molds. Future
research will aim to expand the applicability of the proposed approach to a broader range of materials.
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Electrical and Optical Properties of SnO, Thin Films via Atomic Layer Deposition
with Temperature of Rapid Thermal Annealing
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Development of Virtual Depowdering Simulation Technology for Complex
and Large-Scale Additive Manufacturing Components
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Fig. 1 Virtual Depowdering Simulation results of AMed Parts
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Transfer of Liquid Metal for Repairing of Circuit
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Laser Induced Forward Transfer, Liqud Metal, Flexible Electronics
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Laser induced-forward transfer (LIFT) was developed for liquid metal patterning for repairing circuits. This

method doesn’t need post thermal processing so remains no thermal damage even on heat sensitive polymer

substrates by virtue of low power laser irradiation on dynamic release layer (DRL). Unlike other liquid metal

patterning processes this procedure can easily achieve fine line-widths of a few tens of micrometers corresponding

on laser spot size. The solid-state UV pulse laser with 266 nm wavelength and 20 ns pulse duration was used to

transfer Eutectic Gallium Indium (EGaln) liquid metal and the results for the single and multi-pulse laser irradiation

were investigated to determine the effective process conditions. An applicability of flexible circuit fabrication and

selective circuit repair was successfully tested on Polyimide (PI) substrate.
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Design of a Multidirectional Sensing Capacitive Sensor Based on Laser-Induced
Graphene, Utilizing Kirigami and Bistable Structures
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Analysis of Resistance Increase Rate in Cyclically Bent Regions
of MXene Thin-Film Using Regression-Based Evaluation
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Nanoscale Ag Thin Films with Variations in Process Temperatures
ared! uhalx]| MEo? AFE? Aciz? 24
*Y. K. Park’, M J. Park', J. Y. Jung?, J. H. Choi?% D. G. Choi?, “E. c. Jeon(jeonec@ulsan.ac.kr)’

LA ST AR FER, R A AT e 425 A A el

Keywords : Adhesion Stress, Regression Analysis, Process Temperature, Transfer-Printing
FHAL, #AIARE

TEE AU o] LT HE faSdo] oAk /& Hads 2R iE Y} B HAb
% shel she A7l ol AW ek WA B4 A B FAES YA 1LY F LES A
Balek s, of A0 2933 243 A 1 o] 7-g-2lo] WAyste] HYEAo] Askd gl ck. wet
! 2ol wshe HR-ga YT TRARS A WAS FH o BAstol

Lo 3lQ
o= [e]

o
ox
rfo
H
g -
o
=
H o
(it
)
ol
o[o o

Hae 2w 2o LxE 523 Bast Ao 0101] B AT AL AT d Y HAES B8t 34 Lk
wisol W2 A 37 718 Ag Ulute] S Wshs SA45T SFRAS B 4 LEo|4 ) HRgT T
(0] L
ar —

B7HEE A(KEIT) 8] Ao 2t A9 (FHA
S 20019400, HAE: 2IHYE RS At
OLED HAEdH0l8 et 29 2 AAAZ 7]& A
D).

;'6‘_

o] ATE 2025WE AAEAAAYE X 47
1
:

253



Proceedings of the KSMPE Spring Conference 2025

Fourier Spectrum 7|4t Mark-free INEl HES 2|5t
SHE R H[HE K2 ¢02|E
Precision Analysis of a Fourier Spectrum-Based Mark-Free Pattern Alignment
Technique
‘ML, ARF?, FEHE
*Seo Na Yoon', Woo Young Kim?, *Young Tae Cho(ytcho@changwon.ac.kr)"
'FRYARS L A0tEA 2SR PSS, SRSt FehheelrlEATA

Key words : Fourier Transform, Alignment Process, Mark-Free, Micro Pattern
A}, #IAIA R}

S A8te] 7% Auat ofuet Aud SHEE ASHAY 4 k. olo] £ o
Fol A 471% NE i Bl slolaE dEie] JRE S5, Felo] vgkel 51 B £5E TSV
Arsiey, s ZeQlo) A9 o ske B4 7 e F714S ekl 59AE
g 22351, 5449 F4 N2 ALstel 4 a8 2T B ATolAL olist 3 TpgelA F4
A alo] Y o] mj Ak G BASIT Aol BES $o] 4 ABHol AL §
Ao] 23 81712k 712 A T 0.03°%4

31
—_=
=13

& A7 A Blaskeltt. 11 Ad, MR TSR] W
H 4= 54 AYeE el
Acknowledgement

This work was supported by the National Research
Foundation of Korea(NRF) grant funded by the Korea
government(MSIT)(NRF 2023R1A2C3006499)

254



Proceedings of the KSMPE Spring Conference 2025

SPPW 270f|M Mirror Cavity 1I2} 0| H|$t2 o| 25t
ofo|3= = A4 Hlof
Microstructure Shape Control Based on the SPPW Process Using Mirror Cavity
Effect and Height Contraint
AES, 2N, el
*Jun Ho Song', Myung Seo Kim', *Young Tae Cho(ytcho@changwon.ac.kr)'
'ZYF At AntEA 2T R A

Key words : Self-Propagating Photopolymer Waveguide, Mirror Cavity Effect, Height Contraint, Re-entrant
P RAL, #ATA A

SPPW 342 #7494 733} Zpolof] w2 AWALE E-83 o] AVt M FRAE AHH 02 ZHALY]
= ao|t}. o] |29 ZEATHNY 3D 2y V&) 2, 9Y LYo 2 E 1FFH| o]
2 FRAE Xé”éﬁ}l ZHASHA AFE 5 9loH, w2 AT HUEE ATt 8y 9 P To e
B4 Yl o] &2 F2ES FAoke o SA7E AUt olfst BAIE siZst] o 2 AolAlE shol
AL WA 5t Mirror Cavity B35 B0l 3 AEE Alofsta, +2E9] =0|& ATFLEH £2E 4=
Alojat Lt EolE WA Algtelal, UV oflyA] 7S 328 ATl 2150] Mat 7t A+H7t shi
B} YL re-entrant +27F 48 S FRlsttt

Acknowledgement
o] Ait= JR(FsH7|&HEHBAR)O Yoz
St ARG QP whol P H AL Y(NRF-
2023R1A2C3006499)

255



Proceedings of the KSMPE Spring Conference 2025

X7t 2|5 E4S kK= 2 7|8t oj1n2{2 BH 9
Fabricating Gel-Based Slippery Surfaces with Self-Healing Properties
‘SAHEI, U2 S, HASP, Y
*Seong Min Yoon', Woo Young Kim? Chae Hyeok Yoon?®, Si Eon Park?,

*Young Tae Cho(ytcho@changwon.ac.kr)!

'etieL AEAZ SRS, P HAR AT AT S A4,

PEYA AL VAT AEA XTI T

Key words : Slippery Interface, Organogel, Self-Healing, Photo-Induced Material
“RRAL, #ATA AL

W2 A2Ee THAE 22 2 5ol A AAHA sHAY, 29 229 FAE BASE 5 HdRt &
ofofl Al Z-&H L Ut 7]E0] AFEHHE WHeREE Ul 7|30 #2HdS S5t v 54L& A
A stAY, 2RO vlAl +2E A0t w2 FAS54E 7l ok B4 5ol Ao SHARE ot WAlE2 A
7] A&Ao] FE3HAY, WiTt4go] oFsitte 3 } SARY. & AFolA = 3 Fo A9t EH S ARES)
of 7t BHS AFFleH, o]F F2 EE‘O A e3gg 9 vlE e 2He AU AR #
o] Hiote] Trfet A Tt FEAT A2 S|AH A LS S AHE 54 243, 2ol &

AEEEE e edalo) AHget A0 A FE A skt

Acknowledgement
This work was supported by the National Research
Foundation of Korea(NRF) grant funded by the Korea
government(MSIT)(NRF 2023R1A2C3006499)

256



Proceedings of the KSMPE Spring Conference 2025

Z2|51m22tE (PCL) ERHO| $AE olAL&(CaP) B3 Lz 0|
ox 84 Y ZDME S EH Yot
Characterization of Antibacterial Activity and Osteoblast Behavior of
Calcium Phosphate (CaP) Composite Nanostructures Synthesized on
Polycaprolactone (PCL) Surface
‘BEM=Y’, As|A? LLIR? =GM, fabsis

*Suvd Erdene Ganbaatar', Hee-Kyeong Kim?, Nae-Un Kang?,

*Young-Sam Cho(youngsamcho@wku.ac.kr)*?, “‘Hyun-Ha Park(plmn130@wku.ac.kr)*?
' At 7| AE s,  Pgistn Wbt @ At A, * ATt 7| AlgsHE,
t Psgiely Fohato] 085l AN E

Key words : Polycaprolactone, Calcium Phosphate Composite, Mechano-Bactericidal Effect, Cell Behavior
FHAL #W AV AL, #AA R}

PCL is a widely used synthetic polymer in tissue engineering. However, its lack of antibacterial properties

limits its effectiveness in implant applications. In this study, CaP nanostructures were grown on PCL surfaces
via hydrothermal treatment using SBF. The resulting PCL_CaP surface exhibited improved wettability, enhanced
osteoblast adhesion and differentiation, and antibacterial properties due to its flake-like CaP nanostructures.
Antibacterial assays with E. coli and B. subtilis significantly reduce bacterial viability due to membrane
deformation. Additionally, PCL_CaP surfaces enhanced pre-osteoblast proliferation and ALP activity, confirming
their osteoconductivity. These results highlight the potential of CaP nanostructures as antibacterial and osteogenic

coating for biomedical applications.
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Real-Time Selective Electrochemical Detection of Perfluorooctanoic Acid
(PFOA) Using CNT-Anhored SnO,-WO, Nanocomposites

=) 1 # ol
MUY, "HH2

*TinPyeong Yoon', “ChangYoon Jeong(yoonni22@yu.ac.kr)'
' st 7| AE skt

Key words : Tungstate Oxide, Carbon Nanotubes, Electrochemical Sensing, Perfluorooctanoic Acid
P RAL, #ATA A

Perfluorooctanoic acid (PFOA), a toxic and persistent PFAS, is commonly found in aquatic environments and has
drawn global regulatory concern. Electrochemical sensing provides a practical, low-cost, real-time method for on-
site detection. A ternary nanocomposite (SnW-CNT NCs) was synthesized by integrating SnO,~WO; into carbon
nanotubes via a simple hydrothermal method. The modified glassy carbon electrode showed high sensitivity (1.78
x10“mA/nM mm?), a low detection limit of 2.434nM(1.0079ppb) within electrode dynamic linearity range of 10-
120nM. It maintained signal variation under 5% in high ionic conditions, confirming strong selectivity. Tests with
fruits, vegetables, and water yielded RSDs of 3.90-5.64%, validating its reliability for real-sample PFOA monitoring.
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Bacteria can cause diseases, and various methods have been developed to control them. Chemical methods risk
antibiotic resistance and environmental harm, while mechanical methods eliminate bacteria physically without
chemicals, offering safer alternatives. Prior studies showed bacteriostatic effects against S. aureus on nanoline
arrays, but lacked bactericidal action. To address this, we propose an antibacterial surface using nanoimprinting to
create nanoline arrays, followed by selective ZnO nanowire growth via spin-coating and hydrothermal synthesis.
This confines ZnO nanowire growth within designated areas, preventing structural collapse and maintaining

bactericidal efficacy. The study offers a safe, effective mechanical strategy for bacterial elimination.
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Biofilms on surfaces can lead to diseases, infections, and contamination. Mechanical sterilization using
nanostructures has been researched as it can prevent bacterial attachment, growth, or kill bacteria, independent of
antibiotic resistance. However, previous studies found that nanohole surfaces with structural stability only showed
bacteriostatic effects, inhibiting S. aureus growth without fully eliminating it. To address this limitation, this study
proposes a surface with enhanced antibacterial properties by growing ZnO nanowires within the stable nanoholes.
This method prevents nanostructure deformation during sterilization and effectively kills S. aureus. The surface

maintains its antibacterial properties even under external forces, ensuring its integrity over time.
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Biofilm formation occurs through bacterial adhesion, which is a critical issue in the contamination of medical
devices. This study proposes a dual-functional antibacterial surface combining PEGDMA-based nanostructures
and a thermo-responsive PNIPAAm coating. The PEGDMA layer inhibits initial bacterial attachment by forming
a strong hydration layer, while the PNIPAAm responds to temperature changes by shrinking or swelling, enabling
the release of bacterial debris. The nanostructures also induce mechanical bactericidal effects via stretching
mechanisms. This platform offers reusable, non-chemical antibacterial surfaces capable of inhibiting adhesion

and actively removing bacterial debris, providing a promising strategy for overcome surface contamination.
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Recent outbreaks of infectious diseases have highlighted the limitations of conventional antimicrobial agents,

while graphene has gained attention as a promising candidate for antimicrobial products due to not only its

antimicrobial properties but also its low toxicity and high solubility. Integrating graphene into copper coatings

improves antimicrobial properties, but uniform distribution is challenging. Copper-doped graphitic nanoplatelets
(CuGnPs) were created by combining graphite and copper, forming C—Cu bonds, confirmed through TOF-SIMS,
XPS, and TEM. Antibacterial tests showed that higher CuGnP concentrations increased inhibition of E. coli and S.
aureus, with CuGnPs bonded to graphene oxide being more effective against E. coli than graphene oxide alone.
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Fabrication of ZnO nanowire-interconnected Microtrenches via
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Fig. 1 The fabrication process method leverages MNPs for mechanically inscribed microgratings filled with metal
wires, followed by low-temperature hydrothermal growth of ZNWs on the wires.
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pH-Responsive Anthocyanin-Loaded Polyvinyl Alcohol/Chitosan Nanofiber

Membrane for Real-Time Food Spoilage Monitoring
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In this study, the electrospun polyvinyl alcohol/chitosan nanofiber membrane functionalized with anthocyanins
was developed as a pH-responsive colorimetric sensor for real-time monitoring of food spoilage. The membrane
exhibited reversible bathochromic shifts (red-to-green) in response to pH changes (1-12), induced by anthocyanins
derived from red cabbage. Colorimetric analysis validated its sensitivity, while color stability tests revealed a
minimal 4E (0.55 + 0.01) at 4 °C over 7 days of storage. Real-time food spoilage evaluation showed a white-
to-green color transition during meat and strawberry spoilage, which is consistent with pH elevation due to
total volatile basic nitrogen generation. These findings underscore the potential of the current membrane as
a biocompatible and biodegradable platform for intelligent food packaging, enabling reliable in situ freshness
assessment.

3 7] 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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Durable Superhydrophobic Photothermal SiC/Carbon Coating for Superior Anti-
Icing and Deicing in Harsh Conditions
"ol HIERY, o|gAY? *olAI?
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Key words : Superhydrophobic, Anti-icing, Ice-adhesion, Photothermal deicing
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Icing presents major safety and economic concerns, yet superhydrophobic surfaces often lack durability
in extreme cold. This study introduces a robust superhydrophobic photothermal anti-icing (SPAI) surface on
aluminum using SiC and carbon particles (CS) via a two-step spraying process. The SPAI surface demonstrated
excellent water repellency (contact angle: 161°, sliding angle: 5°), high photothermal efficiency (72.3°C rise under
1 sun in 300 s), and outstanding anti-icing performance. At -25°C, it achieved a freezing delay of 492 s, and rapid
deicing 130 s under 1 sun exposure, with low ice adhesion (45 + 10 kPa). Its scalable fabrication and durability

make it a promising solution for extreme environments.
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Stacked Porous Au Nanowires using Plasma-Assisted Nanotransfer Printing
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Surface-Enhanced Raman Spectroscopy (SERS) enables highly sensitivity chemical detection

by concentrating electromagnetic fields at nanogap hotspots formed via plasmonic resonance

on metallic nanostructures. Despite its pormise, the reliable fabrication of uniform and densely

packed nanogaps remains a key limitation. In this work, we demonstrate the fabrication of porous

Au nanowires (P-Au NWs) featuring sub-10 nm gaps and ultradense hotspots on flexible substrates

via a nanotransfer printing (nTP) process. The porous architecture enhances plasmonic coupling at

stacked junctions by increasing interfacial contact. SERS measurements using 4-mercaptobenzoic

acid (4-MBA) reveal significantly enhanced signals compared to conventional Au NWs. These

results suggest the utility of P-Au NWs beyond sensing, including energy storage, catalysis, and

optoelectronics.
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Fig. 1. Surface heating device (A) before voltage is applied,
(B) with 1V applied. (C) Stable performance maintained
for 5 min under 0.6 V applied voltage. (D) ON/OFF test

repeated at 0.6 V.
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Finite Element-Based Assessment of Thermal Cycle Parameters for Power Devices
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aPower semiconductors are one of the most vulnerable components within a converter system, and their failure
can lead to system-wide outages [1], requiring reliable lifetime prediction models. This study evaluates the validity
of key variables Soak Time, 4T, Tmin, and Tmax in thermal cycling test of power semiconductors and compares
the performance of different machine learning algorithms based on the generated data. A total of 27 conditions
were simulated based on the design of experiments (DoE), and the maximum accumulated plastic strain of the wire
was used as the response variable. The analysis showed that 4T, Tmin, and Tmax had a significant impact, with
AT being the most important variable. On the other hand, Soak Time was not significant and could be excluded
from the model. The simplified input variables (Tmin, 4T, and Cycle) were enough to achieve high prediction
performance (R*=0.976), and the Random Forest algorithm performed the best with R*=0.99. This study provides a
basis for variable selection and model design for future development of PIML-based power semiconductor lifetime

prediction models.
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Table 1 Material properties of roof member

Material Unit

Density 7.68 ton/mr

Young's modulus 210,000 Mpa
Possion’s ratio 03 -

Yeild strength 650 Mpa
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Global optimization in engineering problems is a highly challenging task due to the presence of multiple

local minima, making it difficult to find global optima. This study proposes a novel approach using a Physics-

Informed Neural Network (PINN) for global optimization. By embedding mathematical optimality conditions as

constraints in the loss function, PINN guides the search toward global minima. This study applies PINN to well-

known optimization benchmark functions, including Ackley, Bukin Function N.6, Cross-in-Tray, Drop-Wave,

and Eggholder. The mathematical representations of the optimization functions are directly integrated into the

loss function, allowing the network to minimize the objective function efficiently. This study confirms that PINN

provides a novel and promising approach for solving global optimization problems, particularly in scenarios that

demand both precision and speed.
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Fig. 1 Result of Analysis and Temperature Measurement
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Prediction of Rotor Structure with Ferrite Magnets

Considering Magnetization Behavior
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Fig. 1 Determination of the Br according to discharging
current in eachPM element
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Study on the Change in Specific Volume of Superheated Steam in Industrial
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A study was conducted to prevent deterioration of food quality by supplying heat at a superheated steam
high temperature, and to improve heat energy efficiency and minimize heat energy loss. As the temperature of
the superheated steam increased, the specific volume increased. And as the pressure of the superheated steam

increased, the specific volume increased in proportion to the increase.
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Analysis for Structural Reliability Improvement of Missile Launcher
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Effect of Shaft Tolerance on Press-Fit Pressure when Combining Bearings
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Development of a Micro-Nanobubble Generator
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Heat Transfer Analysis of Cheonmu Power Steering Gearbox
Housing Shaft Rack Gear
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This paper is about heat transfer analysis of steering gearbox shaft rack gear. When the steering gearbox used

in the Cheonmu transport vehicle is operated for a certain period of time, the average temperature inside the

steering gearbox housing rises to 80C and the maximum temperature rises to 120C. Therefore, in this paper, we

attempted to confirm the temperature distribution and heat flux by performing heat transfer analysis by applying

temperatures of 100C and 120T to the inner part of the shaft rack gear.
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This paper is about heat transfer analysis of steering gearbox WAM gear. When the steering gearbox used
in the Cheonmu transport vehicle is operated for a certain period of time, the average temperature inside the
steering gearbox housing rises to 80C and the maximum temperature rises to 120C. Therefore, in this paper, we
attempted to confirm the temperature distribution and heat flux by performing heat transfer analysis by applying
temperatures of 100C and 120T to the inner part of the WAM gear.
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Battery charging systems for electric two-wheeled vehicles (scooters) are becoming widespread. However, a
device to prevent fire in the battery pack inside the charging system when thermal runaway occurs in the battery
pack has not yet been developed.

In order to prevent fire, if one of the multiple battery charging devices starts thermal runaway due to abnormal
operation, the battery pack in question should be moved to a place where it can be extinguished. The moved
battery pack should be extinguished in a certain chamber with a fire extinguishing function so that it does not
affect other battery packs.

This study established a kinematic mechanism to smoothly discharge a battery pack that can undergo thermal
runaway and conducted an operation simulation. The operation simulation first disconnected the battery
connector and opened the partition on the back to allow the battery pack to fall freely.
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Fig. 1 Modeling of a shared battery charging station with ~ Fig. 2 Modeling of the rear with the battery pack installed
battery emission capability
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To create unique exterior designs for smartphones, various attempts have been made using different materials
and structures. In smartphones that use aluminum or titanium, the metal is also used as an antenna. Since the
frame is made from a single piece of metal, it must be divided at the antenna locations. These divided sections
act as pathways for signals and are filled with plastic resin to bond the plastic with the metal. As smartphones
become thinner and lighter, the bonding strength between metal and plastic has become more important than
ever. This study looked at how bonding treatment, aging time, and handling affect bonding strength before insert
injection molding. After applying bonding treatment to the metal, bonding strength was measured under different
aging times, temperatures, and humidity conditions.

The results showed that an aging time of 20 hours gave the highest average bonding strength at 25.90 MPa,
which was significantly higher than the other conditions. At 25 hours, the strength dropped to 19.92 MPa. The
30-hour and 18-hour conditions showed similar results, with bonding strengths of 21.82 MPa and 21.36 MPa,
respectively. When the bonding area was contaminated with fingerprints or dirt, the bonding strength dropped to
85% of its original value, showing a much lower strength of 7.88 MPa. These results show that keeping the bonding
area clean is very important to achieve strong bonding.
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Fig. 1 Adhesion Strength vs. Aging Time (Boxplot) Fig. 2 Adhesion Strength by Aging Time, Humidity, and
Surface Contamination (Boxplot
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As the demand for factory automation increases, the demand for unmanned transport vehicles such as AGV
and AMR is also increasing. An unmanned transport vehicle is a vehicle that can move to a desired location
within a designated space even if it is not directly controlled by a human. AGV is a vehicle that moves along a
designated line, and simply consists of a frame, line recognition and safety sensor, drive wheel, caster, and control
device. Among them, the number and arrangement of drive wheels and casters change depending on the design
of the manufacturer, which determines the drive method and allowable load. The type of drive wheel is also a
factor that determines the number and drive method. The type or number of drive wheels are often stated in the
specifications of the products sold, but the mechanism for controlling them is often kept confidential to secure the
competitiveness of the company. This means that companies that enter the production of AGV products late have
to go through various trials and errors, leading to a slowdown in AGV research.

Therefore, in this study, based on four driving wheels, the arrangement can be changed as desired, and an AGV
model can be installed with four additional casters as needed, and the optimal driving mechanism according to

the driving wheel position is analyzed through experiments.

300 mm T2 mm | 300 mm

Fig. 1 Geometry of AGV Model_1 Fig. 2 Geometry of AGV Model_2
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When loading or installing special heavy objects that receive concentrated loads in the loading space of a freight
vehicle, it is very necessary to design the vehicle structure to reinforce the load of the heavy objects in the loading
space. Special vehicles are designed to safely move special heavy objects by installing various metal or composite
material reinforcement structures under the vehicle to reinforce the vehicle loading space.

In this study, we considered the structural safety according to the shape and material of the vehicle structure
through deformation analysis of the baseplate when a working load is applied after installing an arch-shaped
reinforcement structure under the baseplate of the loading space of a 5-ton freight vehicle, and applied the results
to actual designs.

Fig. 1 Modeling of the target vehicle
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This study aims to improve machining productivity by reducing machining time through tool path optimization

for controlling cutting force spikes occurring during the milling process of a steel-industry component, Lower

Block, made of C18150 copper alloy. The tool path was generated using Hyper-Mill CAM software, and machining

optimization was conducted using the AdvantEdge Production Module by Third Wave Systems to analyze and

control cutting forces. As a result, approximately 16.1% reduction in machining time was achieved in milling

operations (excluding drilling), indicating potential improvements in productivity and tool life.

1. AE
AT 75 Y 7S 340NA A Al s
Aape AmtolA(force spike)s & FES THA
711 7k FEE AstAl7lE 2 a%es AHHL
AUtk 53] C18150(FF-A 25w s¢a) &4 &
ol 7H ALt w2 HEE4Y 4 B A5

85t} & AoA= AA AL
Blocks o2 7 EAE B4
uto] A S Sy sto] HA| 715 AlZE
T M-S Xt A} Sh T

N
Mg
e o
L

)
N

tlo

;

)
_OL

£l J
N

ol
L

2.7k EW A A3

7 WA A S= 94 CAM £2ZEF ol
Hyper-Mill& ©]-85}t9] Tool PathE A/dA17]12L &
A8 FAStx g 139l Advant Edge Production
Module &-&sto] @A Ao& &3t 715 223t
£ Yot ot. AFES] Lower Blocke] ¥E 574
% 4719 F8 A|EAE ARG F= D20 1=, D6
EAdEd, D10 AEY, D1 d=go|w ZF S5 A0 of
S Aary Aupola WA 7k Bl & s ol
71 o]&<4 % (Variable Feed Rate)E A 8-5fo] A4+
g A2 7t EHAE Aokl olF &5t
A3} AF 7FSAIEE v FESHIH

3.48
7k Ev& AR S99 V1€ 7 AIRE 50.4
B4 A5 & 43,6802 oF 6.78(13.4%)2] 7}

320

T A7 B AR debeth 9 2ARS 7]
zoz 3 A9 A4 78 e Bujs HEgeo

2 16.1% T=o] 7ottt AlEFold= Sl 7t
H 3= o] Hary Amto|3 A Ao A1}F o] e
w £35], ADOC(Axial Depth of Cut)e] §43] 37}
St 2ol A 9 tf-goll fashS gelstgict

e T 1] =

I I L]
als Foees speke M :

ABA PG
...

Fig. 1 Seq. 2(T2, D6 ball end mill, top surface finishing)
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Design of a Non-Contact Biosignal Monitoring System Using IR-UWB
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Automated Polymer Thermal Bonding System Utilizing Saturated Vapor
Pressure Control
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This study presents an automated polymer thermal bonding system optimized for micro/nano-scale applications.

Unlike conventional systems that integrate the pressure chamber and bonding unit, this system separates them to

enable independent control of temperature, pressure, and bonding time. A saturated vapor pressure mechanism

and digital interface support real-time optimization and precise adjustments. Experimental results show improved

bond uniformity and reproducibility under varying conditions. The system reduces bonding time, automates

monitoring, and minimizes human intervention, enhancing manufacturing efficiency. It is well-suited for scalable

production of microfluidic devices, lab-on-a-chip platforms, and biomedical applications.
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Fig. 1 Sensor-based position and orientation control
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Ultrasonic standing waves have gained increasing attention in recent years for their ability to manipulate
microscopic particles in a non-contact and label-free manner. This technique has shown particular promise
in biomedical and environmental applications, including cell sorting, particle concentration, and microalgae
separation. Microalgae, as a sustainable source for biofuels and bioproducts, require efficient and selective
separation methods from culture media to enhance downstream processing. Traditional filtration or centrifugation
methods often suffer from mechanical stress and low specificity, making non-contact acoustic techniques an
attractive alternative. A non-contact trapping system based on ultrasonic standing waves was analyzed through
multiphysics simulation approach to evaluate its applicability for microalgae separation. COMSOL Multiphysics
software was employed to simulate the spatiotemporal propagation of acoustic waves and the formation of
trapping regions in a microalgae culture medium. The results revealed distinct regions of high acoustic pressure
capable of stably trapping micro-scale particles. Ultrasonic standing wave-based trapping systems can effectively
separate microalgae from the culture broth without physical contact, which offers significant advantages for
bioseparation processes in microfluidic and lab-on-a-chip applications.
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CNT Functionalized GdCoBi Ternary Metal Oxide Nanocomposite for
Electrochemical Detection of Perfluorooctanoic Acid and Energy Storage
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This study introduces a novel electrode material, CNT@GdCoBi NCs, by integrating Gd.Os, CosOs, and Bi.Os
ternary metal oxides with carbon nanotubes for detecting the persistent pollutant PFOA and for energy storage.
The electrode shows excellent electrochemical sensing with a detection limit of 4.9 ppb and strong selectivity
(tolerance < 5%). Practical tests on fruits, vegetables, and water samples yield a relative standard deviation of 4.8~
5.6%. As a supercapacitor, it delivers a high specific capacitance of 1197 F/g at 2 A/g—1.5% higher than GdCoBi
NCs—and 269 F/g for the device, with 52 Wh/kg energy density at 500 W/kg. It retains 94% capacitance after
10,000 cycles.
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Study of Heat Transfer Characteristics on Cylindrical Surfaces by Laser Processing
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The effect of heat transfer on laser-machined cylindrical machined surfaces was verified. It was found that the

surface becomes hydrophobic due to the micro-cavities generated on the laser-treated surface, which enhances

the heat transfer in pool boiling. In the surface microstructure, it was verified that bubbles are preferentially

generated in the microcavities on the surface, and these bubbles have a significant effect on the nuclear boiling

heat transfer.
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Fig. 1 Schematics for the fabrication process of MnO,composite electrodes through the hydrothermal method on carbon cloth.
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Investigation of a Hybrid 3D Printing Method Combining Sand Printing and Wire DED
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Improving Machinability through Predictive Maintenance of Cutting Tips
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Fig. 2 XRD, FT-IR and piezoelectric performance of CNT—P(VDF-TrFE)—BTO PENG device
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