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Effect of martensite volume fraction on the time-dependent plasticity of
dual-phase steels
Kali Prasad*(POSTECH), Eun Seong Kim, Hyoung Seop Kim

11:20~11:35

KSTP_2024B_272

Joining and Forging of a Lightweight Structural Component by
Electrically Assisted Closed-die Forging

Thanh Thuong Dox*(Univ. of Ulsan), Tu-Anh Bui-Thi, Jang Hyun Bae,
Moon-Jo Kim, Sung-Tae Hong
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Effect of pre-strain and bake hardening on crash performance
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Analytical Study of Coupled Quadratic-Nonquadratic
Yield Function Behavior in Material Property Variations.

H. Lim, J.W. Yoon

Abstract

Age o]x-n] o]z} (Coupled Quadratic-Nonquadratic ; CQN) & &< mdle o]z} &
5 8F4=(Stoughton&Yoon, 2009)¢} H] o3} &% dt4=(Hosford, 1972)% vz T3 =d
oty F /Y tE & IFE SR FEoEA dd RdS T Ve 5 5ol e
A8 gAY 747 vE AA B, vkt P s g 59 e 13 5 3
th AR, CQN Rel2 2548 B4 o e a4 WA o] A75A &}, o &sfaat
st A 2 MYgE o ds) 2 ZE AlAH R gelste] Rdle] Add wpyfsE
ghotob Fth= whilo] EAg. webA, E ATolA = CQN RES A4 or 45t of
W el CQN e =obg o] wAlsh=A] 3ta, i e BR4ds ddd ¢ e
Rds etz sl $AHoR B AFeAE 2 g9 d EAES o] &3]
CQN R H¢] Quadratic @+ o<l =U€ F7F gepngEo] &b Ae e S8
oo AR, edey] $AS Fd CQN RS 5 A3 JAow weste] mdlo oA
= ARE 5 de 54 WAAS FHENE o] BAA S Sato], CQNe| EHle] Bkl
AA WA, I 2QHAA HAE = A v a9 Jig B3 Fsielth vt ®, CQN
o] g AQt(Hessian) AlMts Fal CQNEHS] E24S H7HE & e WA S sty
o] WA AT

Keywords: Coupled Quadratic-Nonguadratic Yield Function (CQN), Non-Associate Flow Rule, Quadratic Yield
Function, Non-Quadratic Yield Function, Convexity, Material Property Variations
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Obtaining the high degree flow function from the results of the
compression test

N.Y Kim, N.H Kim, M. C. Kim, M. K. Razali, M.S Joun

Abstract
Hot flow behaviors of an SCM440 are characterized using a hot cylinder compression test, focusing on the

simultaneous temperature-and-friction compensation to numerically predict the stroke-compression load

curves with accuracy. A general and systematic method is presented.

Keywords: Compression test($}=A] &), Flow characterization(-+35 5*J)

1. AME
Joun 5 [1]2 $FAFL2RE, L2 FEdu
7S ST o] Ve AT f5

_0|£
By
ol
52
k1 ﬁ
rlo i,
H
1o
i)
-]
o 2
o2
ot
o

Bl @ e
olff o
4H

RUBND T
o
fu
Lo
&t
>
o
|
ol

ol
T

s

1. AuEa 7)1 AE sy
2. (F) MFRC
# WA AR g aistal 7 A g S e

E-mail: msjoun@gnu.ac.kr

o] 5= MOTIEZ} #[1a}= 2021400005209 <1

[ 5/ l ..... Experiment — Prediction ‘

35 850 °C

0 1 2 3 4 5 6
Displacement (mm)

Fig.1 compression loads using improved flow curves

ZnEd
[1] M. S. Joun, M. K. Razali, J. D. Yoo, M. C. Kim, J. M.
Choi, 2022, Novel extended C-m models of flow stress
for accurate mechanical and metallurgical calculations
and comparison swith traditional flow models, J. Magnes.
Alloys, V. 10, pp. 2516-2533.



HE AlH AFAIEH
Mg

02
0ot

Effect of elastic deformation on cylindrical tensile test

M. S. Joun, H. M. Lee

Abstract
Flow curves obtained by rigid-plastic and elastoplastic finite element methods are compared focusing on
revealing the effect of elastic deformation on the tensile test. It is shown that the effect of elastic deformation
on the tensile test can be neglected when the strain hardening maintains even at the large strain, reducing the

decrease in the tensile load.

Keywords: Tensile test ($17+] 8), Elastic deformation (§H4] ¥ &), Predicted tensile test (o] = <1741 &)
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The Effect of Potassium on Incipient Plasticity of Tungsten

Jeongseok Kim?, Guensik Min?, Phu Cuong Nguyen?, Sungmin Lee?, Yeonju Oh?, Hwangsun Kim?, Hyoung

Chan Kim?, 11l Ryu'# Heung Nam Han'#
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The Effect of Boron Addition on the Tensile Properties of Fe-
based Medium-Entropy Alloys

B. W. Koo?, J. H. Leel, S. Son?#, H.S. Kim3*

Abstract

Metastable medium-entropy alloys (MEAS) are attracting great attention due to their excellent mechanical
properties. However, low yield strengths of metastable MEAs are stumbling blocks for industrialization. In
addition, research on further improving the mechanical properties of metastable MEAs by adding interstitial
atoms is also being actively conducted. Herein, a B-doped MEA is suggested to enhance the mechanical
properties. Among diverse interstitial atoms, B was selected to add into the FesoCo015Ni1sCrio (60F€) to derive
high yield strength and tensile strength. This alloy shows almost a single-phase fcc, and Cr.B borides are
formed by doping B. B-doped MEA exhibits a tensile strength of ~770 MPa at room temperature, which is
much higher than those of 60Fe. These mechanical properties are contributed by solid-solution strengthening
and transformation-induced plasticity (TRIP). Furthermore, by forming Cr,B borides, the TRIP kinetics
change according to change in the composition of the matrix, and as a result, TRIP appears even at room
temperature. This strategy not only enhances the yield strength, but facilitate the TRIP behavior, which
suggests an efficient method to improve the mechanical properties of metastable MEA by doping B.

Keywords: High-entropy alloy, Metastability engineering, Martensite phase transformation, Precipitation,
Work hardening
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Effect of Temperature and Strain rate on Strength and Ductility
in 22Mn6AI0.9C lightweight Steel

C.W.Hong, R.G.Lee, K.T.Youn, J.U.Kim, S.J.Kim, S.J.Park, J.S.Kim

Abstract
st S 312ea18te] FFU|E o] &l HRIEHEE IHAAA A7|dUAE LAY
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Asol oe AT PEG Agolth ¥ AFAME T B AZU LP (49 H
#lo] = (200~350 =, <20MPa) AAl = A, 7|0 A}&ﬂﬂ gl s gto] EAl 12Cr0.1C u]odﬂ‘f’
gAT 5 Qe

22MRBAIDSC & ~El kol =7 AR A (15 697 glomd) 2 A19] k3 % e
35 A E Skl Austenite TS AY™ W& % Mechanical Twin o] A4 =
TW|p e 253 oAy S JeERI A R %0 Y.S., :rEl/\] LME = ¢l 844 A3s}, A
A& A Serration flow = <138 ”‘%”ZJ’\, sl wE Adny A T G Ee] B
I FHYh o]F Bty Y Al H7E AL Twin E—l DSA (Dynamic Strain Aging) @72 A3}t
o] homogeneous plastic deformation & == A1E°] Wy =ar o}

Aol AlE= 22Mn6AI0.9C el tisl 4kst A%E (350 =, 7] 9171, 10~1000hr) E SSRT
217 (25, 100, 200, 300 %=, £=10-3,10-5,10-6) Ao ##aquth 54 &% 2 WHE £% (200
T, ¢=10-6) Z=AolA A A], Matrix W5 moving dislocation ¥} &2 A2 7+¢] locking-
unlocking ol  °]gk DSA dZdo] S Fsglon, HIHOR  QZHUOEA
22Mn6AI0.9C 7ol A Tkl gl P&k P A= DSA A5 vAZAEAS F3f olafstazt st
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Keywords: High Mn (22Mn6Al) Steel, Oxidation, SSRT, Stress Strain Curve
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Study on Precipitation Control and Crack Resistance through
Heat Treatment of Inconel 718

J.S.An, M. J. Jo, S. H. Yeo, A. R. Jo, M. S. Jeong, S. K. Hwang

Abstract
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Deformation behavior and micromechanical properties of
Copper under Extreme Loading Conditions

S.-G. Kang

Abstract
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Analysis of Precipitation Control Process and Mechanical
Properties of Ti-2Al-9.2Mo-2Fe Alloy

S.H. Shin, D. G. Lee

Abstract
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A Micro-Scale Shear Test for Measuring Localized Mechanical
Properties of Resistance Spot Welds under Large Deformation

Donghyuk Cho! - Hassan Ghassemi-Armaki? - Blair E. Carlson®
-Thomas B. Stoughton* - Jeong Whan Yoon*

Abstract

This research investigates the local mechanical properties of dissimilar aluminum-steel resistance
spot welds (RSW) through micro-scale tensile and shear testing, enhanced by digital image correlation (DIC).
Traditional methods like microhardness testing provide insight into property variation across the weld but
offer limited data, necessitating advanced techniques to assess localized properties such as stress-strain
relationships, strength, toughness, and fracture characteristics. To address challenges such as the small weld
zone size, property variations, and inherent defects, samples from the fusion zone (FZ), heat-affected zone
(HAZ), and base material (BM) were analyzed. Tensile test results enabled direct local constitutive
characterization in the FZ, HAZ, and BM, but early fracture due to weld defects prevented measurements
under large deformation. Micro-scale shear testing emerged as a more robust alternative, showing greater
resistance to defects and the ability to measure local properties under large deformation. The study uncovered
mechanical characteristics previously undetectable with conventional methods, revealing that while the BM
exhibited saturated hardening with increasing deformation, the HAZ and FZ displayed continuous hardening.
The integration of micro-DIC allowed for high-resolution capture of localized deformation patterns, enabling
the establishment of stress-strain relationships under large deformation.

Keywords: Micro-digital image correlation (micro-DIC), Resistance spot welds (RSW), Shear Test,
Constitutive properties, Localized deformation
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Flow characteristics of metallic materials for automatic
multistage cold forging

H. M. Lee, J. G. Eom, M. S. Joun

Abstract
Various flow patterns of metallic materials for automatic multistage cold forging are presented from the
characterized flow behaviors of SCM435, SWCH45F, S25C, SWCH10A, SUS304, A6061-T6, and ESW105.
Their strain hardening capabilities are quantitatively analyzed by the strain hardening rate.

Keywords: Tensile test (21731 3), Flow characteristics (-5 J), Strain hardening (¥ & 7 3})
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Fig. 1 Comparison of flow curves
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[1] Joun, M. S., Eom, J. G., Lee, M. C., 2008, A new method for acquiring
true stress—strain curves over a large range of strains using a tensile test
and finite element method, Mech. Mater. 40(7) 586-593.
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Reliability verification of welding analysis of battery pack using
optical measurement equipment

S. H. Kim, D.T. Do, J.Y. Kim, J. K. Park
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Molecular Bonding Technique between Aluminum Alloy and
Polymer Resin for Pouches in Secondary Batteries

Jeoung Han Kim* -Jin Woong Park? - Jung Hyun Kang*- Byoung Jun Han!- Emmanuel Appiah?-
Junhyun Kim?- Byungsan Son?

Abstract
The unique properties of aluminum and polymers make them indispensable for a wide range of applications.

These materials offer ample opportunities for creating advanced composites that capitalize on their individual
strengths. Integrating polymers with metals addresses the challenge of material compatibility, leveraging the

distinct advantages of both.

Recently, aluminum laminate films have emerged as preferred packaging materials for pouch-type secondary
batteries, comprising aluminum and various polymers bonded together with adhesives. However, adhesive-
based bonding often results in a thick layer that can deteriorate over time, leading to decreased bonding

strength and susceptibility to external impacts.

Our research focuses on a novel method for directly bonding cast polypropylene (CPP) to 8079 aluminum
alloy after surface modification, entirely bypassing the need for adhesives. Pre-treatment of the aluminum
surface involved degreasing, alkali, and acid treatments. Through a systematic experimental approach,
aluminum substrates were subjected to anodization in H3PO4 solution to introduce varying thicknesses of
AIl203 layers, facilitating subsequent bonding with CPP. As the oxide film thickness increased, so did the
pore diameter within it. Optimal bonding strength of 21 MPa was achieved with an oxide film thickness of

approximately 600 nm, which endured even after a thermal shock test at —20 C.

Furthermore, the aluminum surface was modified post-anodization with triazine derivatives to further
enhance bonding strength. Triazines, owing to their diverse chemical reactivity, show promise in establishing
robust molecular-level interactions between metals and polymers. This treatment increased the bonding

strength to 31 MPa. Advanced surface characterization techniques including energy-dispersive X-ray



spectroscopy (EDS), scanning electron microscopy (SEM), X-ray photoelectron spectroscopy (XPS), and
contact angle measurements were employed to analyze the chemical interactions and physical characteristics

at the bonded interface.

By ensuring the retention of the base materials' properties, our comprehensive approach aims to enhance the
physical and chemical properties of the interface, facilitating seamless integration into precision
manufacturing processes. These findings hold significant potential for advancing composite materials for the

next generation, promising impactful applications across various industries.

Keywords: Aluminum Pouch, Molecular bonding, Secondary battery, Environmental resistance
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Changes of Plastic strain ratios of Asymmetric Rolled Al alloy
sheets
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Ductile fracture models in plastic forming processes

Hoon Huh!#
Abstract
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Abstract

This paper introduces various fracture models reported together with conditions on the onset of ductile
fracture during the plastic forming process. Since ductile fracture models were proposed for related specific
plastic forming processes, each model is successful in predicting fracture for corresponding plastic forming
processes while some models fail to predict fracture during plastic forming processes which is irrelevant to
the model employed. This paper describes the features of various fracture models reported and introduces a
versatile ductile fracture model generalized to predict fracture behavior together with methodology of its
effective adaptation. In addition, a ductile fracture model is proposed for rate-dependent hardening and
fracture behavior since fracture behavior is dependent on the strain rate and shows unexpected behavior at
high strain rates.

Keywords: Ductile fracture model, High strain rate
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Understanding the Evolution of Texture in FCC and BCC

Metals during Rolling and Annealing Processes

Shi-Hoon Choi”

Abstract
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Evolution of Asymmetric Rolling:
Equal Speed Asymmetric Rolling and Belt Rolling
H. T. Jeong?
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Mesoscale Defect Dynamics Model for Plasticity
in Nano-Architectured Metals

C. P. Nguyen?, S. Lee?, I. Ryu*®

Abstract

Nano-architectected metals can exploit the combination of resilient architecture with size-dependent
enhanced properties at nanoscale to achieve exceptional mechanical performance. To obtain a mechanistic
understanding of plastic deformation in these materials requires an integrated computational model which
can capture the relation between the dislocation microstructure characteristics and the macroscopic
mechanical response. Recently, we have developed a mesoscale defect dynamics model to concurrently
couple dislocation dynamics (DD) modeling with finite element method (FEM). The DD simulation could
keep track of dynamic motion of dislocations and computer the accompanying plastic strain, while FEM
simulation solves for the stress field to satisfy the equilibrium condition. By integrating these, our model
could provide a unique opportunity to investigate fundamental deformation mechanism based on dislocation
plasticity and corresponding macroscopic mechanical response. In this study, mechanical response in nano-
architected metals has been explored both macroscopic properties and microscopic defect mechanisms. The
model shows architected structures could exhibit increasing strength with decreasing unit cell size, which
agrees with experimental observations.

Keywords: Nano-architectected metals, Dislocation Dynamics, Finite Element Method, Crystalline Defects.
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Application of strain energy release maximization model for
prediction of recrystallization texture in steels

K. M. Min, M. -G. Lee, H. N. Han

Abstract
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Evaluation of Tensile Properties at High Temperature of
Titanium Alloys Based on Digital Image Correlation Method

M. Kim and Y. Chae

Abstract

This study deals with evaluation of tensile properties of titanium alloy sheets at high temperatures based on
the digital image correlation (DIC) method. A high speed/high temperature testing machine, the Gleeble 3500
system, was utilized to conduct tensile tests at high temperatures. Tensile specimens were prepared along the
rolling direction (RD), diagonal direction (DD), and transverse direction (TD). Uniaxial tensile tests were
carried out at various temperatures ranging from the room temperature (RT) to 1200 °C. To control the Joule
heating system in the Gleeble machine, thermocouples were attached to each specimen. It allows to confirm
the temperature history during the entire test. A DIC system was utilized to measure the strain data which are
synchronized with the load data from the machine. The hardening behavior and the r-value were evaluated at
various temperature. The high temperature properties were totally different from that at the RT. At 900 °C, the

elongation increases due to the microstructural changes in terms of the phase in the titanium alloys.

Keywords: Digital Image Correlation (DIC), Titanium Alloy, High Temperature, Material Property, Tension
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The Virtual Fields Method (VFM): Inverse Estimation of

Mechanical Properties Using DIC Deformation Fields

C.Y.Kim
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Development of Computational Simulation Analysis Technology
for Predicting Hydrogen Embrittlement in High Strength Steel

S.P. Jung, K.J. Kim, H.J. Kim, H.G. Shin, D.Y. Lee, J.S. Hyun, G.J. Shin, J.H. Park, M.G. Lee

Abstract
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Heat Treatment Process Simulation Using Material Property

Calculation Software

G. P. Kang
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A Study on the Heat Treatment Conditions for the Improvement
of High Temperature Strength of Extrusion die Steel

Y. C. Shin, K. P. Kang

Abstract

Aluminum alloys are extensively utilized in heat sink components due to their low specific gravity,
excellent thermal conductivity, corrosion resistance, and formability. Recently, with the rising demand for
part weight reduction and the need to enhance functionality, such as improved corrosion resistance, the use of
alloying elements has been increasing. However, the addition of alloying elements generally reduces the
formability of aluminum alloys, leading to higher forming loads during extrusion and greater wear on the
dies, which ultimately shortens their lifespan. To address this, it is essential to develop die materials that can
maintain strength at elevated temperatures and surface coating technologies that offer high wear resistance.
This study focuses on selecting die steel suitable for use in high-temperature environments above 560°C and
under conditions of high tensile force. After that, heat treatment conditions are optimized to ensure the
material provides sufficient strength for the extrusion of microchannel heat sink using JMatPro software.

Keywords: Hot Extrusion, Die Steel, Heat Treatment Simulation, Quenching, Tempering, Heat Sink
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A Study on Ultra-sonic Welding for Mass Production of
Plastic Micro-fluidic Chip

Y. -E. Yoo, J. H. Jin, S. W. Woo, O. D. Kwon, K. H. Lee
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A Study on the Insert Molding of Metal and Plastic for Multi-

Material Application

H. D. Lee?, S. H. Lee!, K-H Chung?, H.-J. Yoo?, and M.-Y. Lyu?
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3D Printing of Electrochemical Electrodes by Bayesian
Optimization

W. Ryu

Abstract

For electrochemical energy storage systems such as batteries or energy conversion in photoelectrochemical
systems, achieving high energy and power densities of the energy systems is one of the most critical
challenges. To increase the surface area or sites for electrochemical reactions for a given volume, various
electrode structues have been developed such as foams, fibrous, and porous structures with electrochemically
active materials. More recently, 3D printing technology has been extensively utilized as both anodes and
cathodes for photoelectrochemical and battery systems. While the reported works demonstrated impressive
improvements with 3D printing, their results were produced by performing rather simple change of a few
operation or material parameters. The Bayesian optimization, a probabilistic model-based optimization
technique, can systematically explore and exploit the complex, high-dimensional parameter space of 3D
printing processes. In this work, use of the Bayesian optimization to construct 3D electrodes for bio-
photoelectrochemical systems will be presented. We aim to create bio-photosynthetic anode that is 3D
printed with a composite ink of thylakoid membranes (TMs), PEDOT:PSS, and carbon balck (CB). Both the
composite ink properties and operation parameters of 3D printing are optimized to increase photocurrent
density and printing pattern resolution. The talk will guide each step of the optimization while explaining
how the Bayesian optimization explores and exploits each parameter to maximize the multiple objectives of

the printing pattern fidelity and photocurrent outputs.

Keywords: 3D printing, Electrochemistry, Electrodes , Bayesian optimization , Photosynthesis
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Pyrolysis of High Carbon Yield Polymer Material
Y.K. Kim, M. Ali, J.W. Kim, S.Y. Seok, J.H. Lee, S.M. Lee, T. Hussain, S.M. Kim
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Improvement on Shape Accuracy and Repeatability of
4D Printing Based on Polymer Additive Manufacturing

Keun Park

Abstract

4D printing is an advanced extension of 3D printing that introduces shape transformation over time.
Various 4D printing methods have been developed using shape memory materials or multi-material structures
to achieve these transformations. However, for practical applications, two major challenges need to be
addressed: (i) ensuring that manufacturing costs are competitive and (ii) achieving high dimensional
accuracy and repeatability in the shape transformations. To address the cost challenge, this study proposes an
efficient 4D printing method using a fused filament fabrication (FFF) type 3D printer and a single
thermoplastic polymer (ABS) without shape memory properties. Shape transformation in this single material
is achieved by designing printing paths that introduce intentional anisotropy, leading to bending deformation
in response to thermal stimuli. To ensure high dimensional accuracy and repeatability, the 4D printing
method incorporates a geometric constraint during the process. The dimensional accuracy and repeatability
of the constrained and unconstrained thermal deformations were compared. The proposed 4D printing
method was then successfully applied to various shape transformations, including (i) localized bending for
self-assembly functions, (ii) in situ assembly of composite frame—-membrane structures, and (iii) the
fabrication of molded interconnect devices (MID) with curved shapes.

Keywords: 4D printing, Additive manufacturing, Fused filament fabrication, Thermoplastic filament.
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Development of technology for manufacturing heat-resistant
alloy exhaust valve spindle parts for ship engine

J.W. Shin, J.H. Cho.

Abstract

Since the Industrial Revolution, climate change has led the international community to impose carbon
regulations across various industries to achieve carbon neutrality. In the case of shipping, fuel changes in
marine engines and the resulting changes in combustion conditions have begun in response to carbon
emission restrictions. Ni-Cr-Al-based materials, which exhibit superior high-temperature corrosion resistance
and hardness compared to traditional heat-resistant steels such as Dura and Nimonic80A, have been
developed and are now being used for marine engine exhaust valve spindles.

Due to the high chromium content (38%) of Ni-Cr-Al materials, hot plastic working is difficult, and a heat treatment
process is required to suppress brittleness. As these materials are currently dependent on imports, there is a need to
develop technologies for producing Ni-Cr-Al materials domestically. This includes developing technologies for
manufacturing exhaust valve spindles, such as hot plastic working, friction welding, and spindle repair welding. To verify
these technologies, testing will be conducted on demonstration engines, along with wear and corrosion tests based on fuel

changes (e.g., methanol and LNG)

Keywords: Valve spindle, Ni-Cr-Al, Ship engine, Ni Base Alloy,
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Prevention of Wrinkling in Metal-Polymer-Metal Laminates
during Sheet Forming Process

J. H. Kim, R. E. Kim, G. H. Gu, Y. T. Choi, J. A. Lee, H. S. Kim

Abstract
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Enhancement of Deep Drawability Induced by GND at the
Bonding Interface of AI1050/LC Steel/Al1050 Clad Sheets

Y. T. Choi, J. Kwon, R. E. Kim, J. Kim, S.-Y. Lee, H. S. Kim

Abstract
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Development of Layered Plastic Constitutive Model for
Lithium-Ion Battery Pouch Film

T. J. Jang, C. Sagong, T. Ahn, J. W. Yoon

Abstract

With the growth of electric vehicle market, lithium-ion pouch battery is attracting great attention.

work, the deformation and failure behavior of pouch film was investigated. A constitutive model from

property characterization was also derived. Tensile testing and nanoindentation combined with optimization

were introduced for identifying layered properties of the film. Nanoindentation predetermined yield stress

and hardening coefficients for different layers enhances material characterization. The optimization

accurately identified layered properties considering stress and strain directionalities. Applying the method to

the Yoshida buckling test and battery pouch forming, the proposed multi-layered model proved more accurate

than the single-layer model.

Keywords: Lithium-ion battery pouch film, Anisotropy, Constitutive modeling
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Forming Limit Test of Al-Polymer Laminate Composite Film

C. Sagong, T. J. Jang, T. Ahn, J. W. Yoon

Abstract
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Bayesian Optimization-Based Variable Blank Holding Force
Control in Aluminum Pouch Forming

Taegyun Ahn, Taek Jin Jang, Cheol Sagong, Jaekun Kim, Jeong Whan Yoon

Abstract

This study introduces Bayesian optimization to design spatially and temporally variable blank holding forces for

forming aluminum pouch films, used in pouch-type lithium-ion battery packaging. To meet the demand for deeper

forming depths, variable blank holding forces have been studied. To find the optimal variable blank holding forces,

forming experiments or Finite Element (FE) simulations can be performed under various forces. However, the high cost

of experiments and FE simulations makes it challenging to find a solution. Bayesian optimization offers a solution by

efficiently finding optimal designs with minimal experiments or simulations. In this study, Bayesian optimization is

applied to determine the variable blank holding force for achieving the target forming depth in pouch forming.

Keywords: Bayesian optimization, Variable blank holding force, Pouch forming
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A Study on High-Strength Steel Forming Technology to Improve
the Durability of Chassis Parts

Kong, Ho Young*  Lee, Kwang Bok *  Bae, Chanhee*
Sohn, Kyoung Ju **  Park, Youngchul** Do, Hyeong Hyeop ***,

Abstract

As demands for increased strength and weight reduction of vehicles, high-strength parts are increasing.

In the case of suspension parts, 590 MPa grade steel is mainly used, but the trend to use more than 780
MPa grade steel is growing stronger due to the transition to electric vehicle and strengthening testing for
rough road driving.

However, in the case of high-strength steel, there is a high risk of cracks occurring during forming,
making it difficult to apply them to parts. In this paper, to solve this forming problem, we proposed a solution
by improving the material and researching a method to remove cross-section notches, which are the main
cause of molding cracks.

Through this, the parts were strengthened and a design guide applicable to other parts was presented.

Key Word: 980MPa Ultra high strength steel, Pre-Piercing, Rear Trailing arm, Formability, Shear surface
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Tool Design and Application of Steel Cylindrical Secondary
Battery Case by Deep Drawing Process

K. C. Park

Abstract
LEE olAHAA Aoz E 14um 2 Ni =5% A3l 2 A& o] 2AE olxA
A Aol AHgAle] Y A ATl A8 53E, 69 =29 7}¥o® 2170case =

Agste o, A7 % ALk AP olAAA Aolst tw @ =2 shwel
]

ol A3et P v f =2 WS At e A3S Hgbs)
7] flete] v | =2 AYS S REE pdsta A 54 2 b 219 IS
AE Ak AA 959 Aol AEste dAe go] @ ) Zexo] dd § =2 Iy
S BT AAsta Eday Aoz shEsith ©hA] B A g8 E Ay 3 dA AlA
ol £ FYdor AP EWRAY shFolA 2 Ay g AdeeS S48y st
of 7} 97 #A s}l Strain Gage & F-#d st SANE AAS 7z} @A 4F dFs
4gs] 73 J&F St AlE 53 US 1338, tool AlAFES olsHA sk, tholel =
w3 ®Wel PVD ZH S sIgloy HAE 1EHE F 2AE IA-E stal dAnpdk dHE
AREEITE a9 g ThEel v 3] HaEE S ool AHe 4-61HAl F ] HAo] Ni
T 7F7F 2= e Galling o] #AEH7]Al AlF Feoll HX %W lapping ©] Z238qlth uhe)
A AAel = 5 3ol A4S & 5 AN

48 NEE 38 AP BdS o) g8iA dEH ol A Aolx Y 7h whAl A

J

5) Aol @ 4Y 54 W, 2 o)




Yol EHU AlSgolde ¢et ol

II

T4 57| clolof

A =g 2H

__oI
or

Nl
o
N

Determination of Damage Model for the Blanking Simulation of

Hydrogen Compressor Diaphragm

Y. G. Kim, H. J. Park, K. E. Kim, M. P. Hong, G. P. Kang, K. Lee
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stamping
M. K. Ji, H. S. Son, T. S. Jun

Effects of thermal history on the wear and formability in hot
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Stress Estimation of High-Strength Steel Sheets using X-ray
Diffraction and Strain Gauge Methods

Ban Seung-hyeon, Kim Jin-su, Choi Hyun-sung, Seok Moo-young, Lee Dong-jun,

Kwon Yong-nam, Park Hyeon-il,
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Investigating cryogenic friction and formability of Al alloy in
stamping process

M. K. Ji, Y. R. Kim, Y. C. Choi, Y. B. Kim, S. S. Lim, T. S. Jun
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Hot-roll process for manufacturing Ni-base seamless pipe
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Ni-Cr-Mo based Alloy Design Optimization and Analysis of the
Correlation between Microstructure and Mechanical Properties
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Study on Electrolyte Composition for Ultra High Purity of Ni-
Cr-Mo Alloys

H.S. Yang, W.C. Jung, D.H. Han, M.S. Kong

Abstract

In this study, the optimal electrolyte composition for the ultra-high purity of Ni-Cr-Mo alloys used in
semiconductor processes was investigated. Ni-Cr-Mo alloys are widely used as materials for
semiconductor manufacturing equipment, providing excellent durability and corrosion resistance,
particularly in high-temperature and corrosive environments. To maximize the performance of these alloys,
an electropolishing process is required to remove surface impurities and achieve a high level of surface
cleanliness. Various electrolyte compositions were designed, and the efficiency of electropolishing was
evaluated through I-V curves, analyzing the effects of changes in current and voltage. Based on this, the
effects on surface roughness, impurity removal, and microstructural changes were analyzed. The
electrolyte composition derived from this study will be further optimized with various additives and
appropriate temperature conditions, with plans to design and apply electropolishing processes for different
shapes. Ultimately, this aims to significantly improve the corrosion resistance required in semiconductor
manufacturing processes

Keywords: Semiconductor process, Ni-Cr-Mo alloy, Electropolishing, Electrolyte composition, I-V curve
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Buffer Layer Fabrication for Superconducting Wires
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Correlation between thermal fatigue properties and
microstructure of hot work tool steel

K.T.Youn, C.W.Hong, J.U.Kim, R.G.Lee, S.J.KIM, D.M.Son
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Prediction of Tool Failure Using Fourier Transform of Cutting
Force Data
O. D. Kwon, J. S. Seok, Y. B. Song, K. Lee
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Microstructure and Mechanical Properties of High Carbon
D2 Tool Steels Fabricated by Metal Additive Manufacturing

K. A. Lee'®, J. H. Park!, M. S. Jeon!, Y. M. Koo?, J. B. Jeon?, S. R. Baek*

Abstract
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Fig. 1. EBSD mapping of as-built and post-heat treatment AISI D2 materials manufactured by direct energy deposition
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Fig. 2. Initial microstructure of as-sintered and post-heat treatment AISI D2 materials manufactured by material extrusion
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Development of Lightweight Commercial Vehicle Wheel
using High Strength Steel

Hyuk sun Kwon

Abstract

Recently, the trend of vehicle weight reduction is accelerating due to fuel efficiency and environmental
issues, and in particular, in the material field, attempts are being made to apply high-strength steel of
complex structure steel to vehicle weight reduction and parts weight reduction. In this study, a lightweight
road wheel for commercial vehicles used in trailers, trucks, and buses was developed. In order to reduce the
weight, shape optimization was first performed based on the shape of the existing mild steel wheel, and
durability performance was compared and reviewed with the existing low-strength mild steel wheel to verify
performance due to concerns about thickness reduction and rigidity reduction due to the application of high-
strength steel. In particular, cooling performance and durability performance were improved by applying the
drawing method to the vent hole. The newly developed wheel achieved a 15% weight reduction and showed
the similar performance in rigidity and durability as the existing verified mild steel wheel.

Keywords: High strength steel, Road wheel, Shape optimization, Durability performance
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A Study on the Enhancement of Thermal Properties of 316L
Stainless Steel-Copper Composite with 3D Structures

D. I. Choi?, Y. H. Cho?, S. Kang?, K. Jeong?, C. Jung?®, H. Choi?, I. S. Choi!, H. N. Han*
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A study of the deformation behavior of micro-scale metal lattice
structures under various loading conditions
G. Leg, S. G. Jeong, J. Kown, S. Y. Ahn, M. J. SaGong, K. A. Lee, H. S. Kim

Abstract
Recent advancements in metal 3D printing have positioned lattice structures an important innovation in a

variety of industries, such as aerospace, automotive, and defense, due to their light weight and ability to
absorb energy, especially under compressive loads. Despite their growing importance, a lack of data on their
behavior under shear loads has limited wider application. This study aims to bridge this gap by investigating
the lattice structures deform under shear stress and comparing these results to their compressive properties. A
novel shear testing method was introduced by fabricating 316L stainless steel lattice structures of three
different geometries but maintaining consistent relative density using metal 3D printing. The results show
that the mechanical properties of these lattice structures under compression and shear vary significantly with
geometry, indicating that each lattice geometry offers unique mechanical strengths. This research improves
our understanding of lattice structure shear properties, promotes safer designs, and enables lightweight

solutions for a wide range of industrial applications.

Keywords: Metal 3D printing, Lattice structure, Mechanical property, Finite element method analysis
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Repair of nickel-aluminum bronze using Cu-Al alloys via direct
energy deposition additive manufacturing

C. L.Yao!, K.Y. Shin? D. S. Shim*

Abstract

Nickel-aluminum bronze (NAB) is widely used in pump casings, seawater valves, and other components
due to its unique combination of good corrosion resistance and mechanical properties. During usage, parts
inevitably experience wear and damage, making the repair of these components a significant research topic.
Directed Energy Deposition (DED) is one of the primary metal additive manufacturing processes, known for
its fast fabrication speed and ability to achieve precise localized control. In this study, we repaired the
trapezoidal grooves of a cast NAB substrate using DED with a mixed powder of CuNi2SiCr copper alloy and
10 wt% Al 6063 aluminum alloy. The microstructure and tensile properties of the repaired specimens were
investigated. No significant porosity or thermal cracks were observed within the repaired area or at the
interface with the NAB substrate. The microstructure of the DED-deposited area primarily consisted of
martensite, which exhibited a self-accommodating zigzag morphology with tiny plates. Interestingly, Al-rich
v2 phase precipitation was observed at the overlap of the molten pools, which was caused by thermal
accumulation during the DED process. A complex microstructure due to irregular nucleation was observed at
the boundary of the repaired area and the NAB substrate. Tensile test results showed that the fractures
occurred in the middle of the repaired area rather than at the interface, indicating excellent bonding strength
between the repaired area and the NAB substrate. Furthermore, the tensile fracture mechanism was
investigated through microstructural investigation. Overall, the use of Cu-Al mixed powder via the DED
process proves to be an effective method for repairing damaged NAB components.

Keywords: Directed energy deposition, Cu-Al alloys, Microstructure evolution, Tensile behavior
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Optimization of L-PBF Process for CoCrTi alloy and Study
on Properties According to Energy Density

J. H.HA, W. R. KIM, T. W. LEE, H. S. KANG, H. G. PARK, S.J. CHOI, H. G. Kim
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Applying 3D Printing Technology to Next-generation Nuclear
Power Plant Components

S. U. Lee, H.C. Kim, H.G. Kim

Abstract

Compared to the existing production process, 3d printing is a technology that molds parts directly from raw materials,
with fewer restrictions on design shapes and fewer production steps, which can reduce manufacturing time and carbon
emissions. Due to these features, 3d printing is attracting attention as a next-generation manufacturing process. In the
nuclear field, 3d printing can be applied to the repair of damaged parts in operating nuclear power plants, the continuous
supply of discontinued parts, and the verification of component designs for new reactors. The benefits of 3d printing are
maximized when the freedom of manufacturing is incorporated into new designs. For components used in small modular
reactors (SMRs), optimal performance can be achieved by combining the design of optimal geometries using topological
optimization (DfAM) with 3d printing methods that can produce the designed optimal geometries. The PBF(Powder Bed
Fusion) process, which is one of the representative metal 3d printing processes, was used to fabricate printed circuit steam
generator(PCSG) used for heat exchange in nuclear power plant. The DfAM-applied 3d printing product showed better
heat exchange performance than the conventional PCSG.

Keywords: 3d printing, SMR, DfAM, PBF, PCSG
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Prediction of Residual Stress Mitigation in Additively
Manufactured 18Ni300 Maraging Steel using Deep Learning

Seyun Kim" 2, Dong-Kyu Kim?, Seong-Hoon Kang', Ji Hoon Kim?, Young-Seok Oh'#

Abstract
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The Analysis of Forming Load in Roll Tapping Process
According to Process Variables
M. S. Kim, S. H. Jung, G. W. Jung, Y. B. Yoon, H. W. Jung, J. S. Lee
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The Cooling Effect of Aluminum Extrusion Dies using Cooled
Gaseous Nitrogen

S. W. Hong, J. Y. Cho, J. B. Kim, J.H. Rho, C. H. Baeg, H. J. Choi,

Abstract

In recent years, significant research and development efforts have been made, particularly in advanced
countries, to reduce the weight of transportation vehicles in order to prevent environmental pollution, reduce
carbon emissions, and mitigate global warming. Aluminum alloys, which are being used as key structural
materials in electric vehicles, are gaining attention as one of the most suitable materials for lightweighting not
only in electric vehicles but also in urban air mobility (UAM).

This study was conducted to verify the effect of introducing cooled gaseous nitrogen during the aluminum
extrusion process. While previous studies have suggested that cryogenic liquid nitrogen cooling can reduce
the temperature of extruded materials by up to 20°C, there is a lack of clear research on the cooling effect of
cryogenic gaseous nitrogen. In this study, instead of using the conventional cryogenic liquid nitrogen cooling
method, we utilized newly developed cryogenic gaseous nitrogen cooling equipment. Experiments were
conducted by injecting gaseous nitrogen cooled to a range of -196°C to -150°C through cooling channels
embedded in the extrusion die to verify the cooling effect of cryogenic gaseous nitrogen.

Through this study, we confirmed the cooling effect of gaseous nitrogen and, compared to traditional
methods, provided data-driven evidence to support the cost-effectiveness of the gaseous nitrogen cooling

system.

Keywords: Cryogenic Nitrogen cooling system, Gas nitrogen cooling, Liquid nitrogen cooling, Cooling
effect, Aluminum extrusion process, Cooling temperature variability
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Analysis of Cold Coiling Process for Manufacturing of
Coil Spring

Y. D. Li, M. G. Kim, J. C. Ryu, J. G. Shin, S. H. Cha, C. H. Lim, D. C. Ko

Abstract

Recently, the use of electric vehicles for environmental protection has been increasing, but there is a
disadvantage of increasing automotive weight due to battery. So it is necessary to use high strength steel
because of lightening the weight for vehicle. In addition, to improve steering performance and ride comfort,
the application of coil springs with various coil diameters and pitches is required. Meanwhile, high strength
spring is primarily manufactured by hot coiling process to ensure formability. But hot coiling process has
limits in producing coil springs due to high energy consumption, low efficiency, and the need for mandrel.
Therefore, this study proposes to apply the cold coiling process, which allows for free-forming, to
manufacture high-strength coil springs. However, the cold coiling process is difficult to implement the
complex shape, so accurate shape prediction and dimensional control are essential during the cold coiling
process. This study proposes a method to simulate the cold coiling process through finite element(FE)
simulation to predict shape and dimensional changes that occur during the forming of coil springs. First,
uniaxial tensile test was conducted to evaluate the mechanical properties of the high-strength material. Next,
FE-simulation was performed to predict the shape changes occurring during the forming process. Finally,
comparison was performed with coil springs produced through actual cold coiling process. As a result, the
effectiveness of the cold coiling process simulation proposed in this study was verified.

Keywords: High Strength, Coil Spring, Cold Coiling Process, Finite Element Simulation
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Lattice Boltzmann - Cellualr Automata Model for Prediction of
Microstructural Evolution of Ti-6Al-4V Alloy

W. J. Lee, Y. T. Hyun, H. W. Lee, S. H. Kang, J. H. Yoon

Abstract
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Strain Path Change Experiment Design and Result using
Digital Image Correlation (DIC) Technique

J. M. Kim

Abstract

In order to ensure the productivity of automotive parts, it is crucial to accurately predict and control
springback of material. However, accurately predicting springback is very challenging due to its significant
dependence on the stress state of the material during forming processes. This difficulty arises because the
material undergoes various stress states and continuous/discontinuous strain path changes during deformation.
Therefore, the most commonly used method is to predict springback by utilizing complex models in finite
element (FE) analysis. In this study, research on complex strain path changes through forming simulation and
real experiments were conducted. First, complex strain path changes were identified through forming FE
simulation that material undergoes during forming. Next, experiments were designed to reproduce the
observed behavior in actual experiments and results are presented. At each step of strain path change
experiment, the digital image correlation (DIC) technique was utilized to measure strain information.

Keywords: Sheet forming, Digital image correlation (DIC), Strain path change, springback
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Phase Transformation and Deformation Prediction of 3D
Geometry during Induction Hardening Using Electromagnetic-
Thermal Analysis

S. J. Hwang, J. Y. Kim, J. K. Park, S. Hong

Abstract
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Keywords: Induction Hardening, 3D shape machining, Electromagnetic-thermal-structural coupled analysis,
Phase Transformation, Deformation Prediction
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Forming Due to Drawbeads
S.Yi, D. Hyun, S. Hong
Abstract

Al-based Prediction of Cracks and Wrinkles in Sheet Metal
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Modeling Correlation of Tempering Process-Microstructure-
Property Based on Deep Learning for Steel Material

J. W. Kang, J. H. Kim, H. H. Kim, S. H. Kang

Abstract
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Keywords: Deep Learning, Steel, Tempering, Microstructure, Mechanical Properties
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Determination of Direction-Dependent Forming Limit Diagram

of Ultra-Thin Commercially-Pure Titanium Sheet

K. J. Kim, C. Kim, K. M. Min, J. Kim, H. J. Bong

Abstract
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Non Incremental Elasto-Visco-Plastic Polycrystal Model
for Finite Element Analysis

Y. Jeong

Abstract

The incremental elasto-visco-plastic polycrystal model is revisited to demonstrate its sensitivity to the time
increment, particularly in terms of intergranular dispersions. A new elasto-visco-plastic formulation based on
the non-incremental stress tensor is introduced. It is shown that both incremental and non-incremental
formulations exhibit unwanted sensitivity to the chosen time increment, thus forcing to use a constant time
increment which may require too many incremental steps for finite element analysis. In this study, a method
to mitigate this undesirable sensitivity is proposed. The proposed method ensures that the intergranular
dispersion of strain rate and stress is consistent with that of visco-plastic self-consistent (VPSC) model. Its
application to finite element analysis is demonstrated for steel and magnesium alloys.

Keywords: Anisotropy, texture, crystal plasticity, elasto-visco-plastic modeling
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Thermal Deformation Analysis of the Automotive Steel-Al
Closure Part Considering Sealer Thermal Curing

K. Ahn% M. H. Seo!, V. S. Kang?, K. Kim?®

Abstract
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Keywords: Multi-material parts, Thermal deformation, Sealer curing analysis, Automotive tailgate
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Development of Artificial Intelligence Process Dependent

Elastic Constitutive Equation Model Using Deep Learning

H. B. Moon, G. P. Kang, K. Lee
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Press Stamping Process for the Full Digital Transformation

J. H. Kwak, B. D. Caleer
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Automotive Bearing Hub Using 3D Parametric CAD
Automated Design and Analysis of Hot Forging Processes

M. Oh, S. Lee, S. Hong
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Dependence of contact states of friction
Y. Heo, M. S. Joun
Abstract
The phenomenon that the surface strain of a material increases the friction in forging is reported as an
important problem in metal forming. This study shows the importance of investigating the functional

relationship between friction and state variables in the cold forging process.

Keywords: Friction (7} 2), State variable dependence (B = 2]FEA4])
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In The Volumetric Plastic Processing Process
Critical Element Size for Ductility Failure Prediction

B. S. Hong, S. M. Hong, M. S. Joun

The characteristics of damage prediction in bulk metal forming are emphasized, and the existence of a
critical edge length for accurate analysis of history-dependent variables, including damage, is revealed. It is
found that when the edge length of an element is less than 1/5 of the crack, the damage predictions do not
depend on the re-meshing during the metal forming simulation.

Keywords: Critical Edge Length( Al 2.4~ A2 Z o)), Tensile test(21 7] §), Bolt heading(&2 E 3| 9).
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Low-Cycle Fatigue Fracture of The Die during Hot Forging

H. J. Cho, N. Y. Kim, J. H. Cho, J. K. Kim, H. K. Moon, M. S. Joun

Abstract
A typical case of die failure owing to low-cycle fatigue facture during hot forging is presented. The reason
for the fracture is revealed through precise thermoviscoplastic finite element analysis of the three-stage hot
forging process and die structural analysis. The fracture occurred not at the very corner but at around the
corner where the maximum principal stress reaches the peak value. The fracture direction is perpendicular to
the principal axis.

Keywords: Hot forging (& 3+©=), Low-cycle fatigue fracture(#5=7] 3 2 3}3), Maximum principal stress
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Artificial Intelligence-Based Prediction Technology for Hot
Rolling Deformation Resistance Considering Residual Stress

H. H. Kim, S.H. Kim
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Real-time mass flow prediction for each pass using actual roll
gap prediction algorithm based on rolling force in caliber rolling
G. H. Nam?, D. Lee?, Y. Lee?

Abstract
TPJANA A 7 27t T3 AFE S (mass flow) (A H A A2 THH A%t
£5) #%E 7PIE Aotk Leetd 7b AU 34 4 =
o]

=l AR

1z ool AL 4 d7lell, ol A% OVJOHE 7} szl M o] AY¥S S
W RG,pp = AHEFS wolt,
el HA T HA F WA(RGye)S RGhp BTF AA ATt whebs 31
A F 24 Al 71Wete] RG,,, &k Huk okt 22 g, S
setup roll gap(RGopyp) #hS AT SHARE RG = WA Fole Wsl7] WEol RG, = &
oA & o /it shAIRE ) 2HlE) F7F Bol AA/FA R wizol A AlAe] AR
18733732 da7ldl RG,, 2 Asts(roll force)S =73k sensor 7} gtk whebA =Pk
of Aol ol 7t 2R=(E )M RG, = FASHY] ol ZF SFut 2w 7 sfx
(pass)oll M AFEE Fto] th2rh o= lsf dAFANA Aol d2l= tension A5 #hol &

E‘r/‘i, Sy 2R HFASE dwe] AQAF vE2al, Aol AF EbA s
A= %53 g FAsT(P) 71N E A oS5 dadss AAT ATEAE Ko
o 1A BT Aze] ghdvlel SAHE B AFA(current)E ZE35te] BEH E
H(torque)E AXMFTY. AlstE RE Eo] 7]o] Hl(gear ratio)E Urol B EAE AHEF
o Ty =29 a8 A4S zyste] AW ddever arm)S T8t 4dstE S AlLbetE Nam

et. al ¥ o] A|¢rEF WS Abgate] ¢Fd7]e] W A4 (mill modulus, M)E 3 mill stretch,
§ & At & A

FRAR, PAAANA 7 o] AAjdE e %E@., B, WA, RHLEE 1 ZoWE A
2Fsl= Rod Rolling Simulator(RRS)® code & BISRA (British Iron & Steel Research Association)-

AGC(Automatic Gauge Control) &2 6 3} ﬁKHSFD} o= 7lH Integrated RRS code £ 6-1 &~
CRARIRE IR ] @%8}J_ EZ Matlab simulink S AHg-38to] §tdste& 7IRto® Zh sfiolA
RGyee # AlodloF 2 ZF A(RGopnero) = =T o+ Atk old & 3 #ES tHA RRS o <
dstel gl & 24 sl Adol e Wk 29 Eo1 4, SRR 2L AFS

i [‘ﬂi E

bo o EX %LOE 2 £ 25y = Ry
gol MBS AN F AXL W ATAE wHe] APAE U 2 5 Ak wep,
of ATATE Al AgaW £A} BE 2uEe] B AL Ao ARv|wow x4
AL NS 4 glo] ARG A BES 2 AFsl @ B o o) 24 9



Keywords: Rod/Bar rolling, Actual roll gap, Control, Time dependent mass flow, Production automation
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A Semi-Analytical Approach for Numerical Analysis of Residual
Stress in Oxide Scale Grown on Hot-Rolled Steels

Y.-J. Jun, J.-G. Yoon, J.-M. Lee, S.-H. Kim, Y.-C. Kim, S. Nam, M.-G. Lee, W. Noh

Abstract

In this study, we developed a semi-analytical approach for the numerical analysis of residual stress in
oxide scales formed on hot-rolled steels. The oxide scale, formed during the hot rolling process, experiences
complex interactions due to thermal and mechanical influences, significantly affecting the material's integrity
and performance. Our research focuses on integrating various stress components such as thermal stress,
growth stress, and creep behavior to predict the residual stress within the oxide layer. The semi-analytical
method combines analytical expressions for each stress component with numerical integration to account for
their cumulative effects. Validation through instrumented indentation tests confirms the reliability of our
model, which considers thermal expansion coefficient (CTE) differences, scale growth, and creep-induced
stress relaxation. Our findings indicate that thermal stress resulting from CTE differences significantly
impacts the overall residual stress, with growth stress contributing a compressive component during cooling,
and creep behavior playing a minor role in stress relaxation. This comprehensive approach enhances the
accuracy of residual stress prediction, facilitating the optimization of material design and processing
conditions for hot-rolled steel products.

Keywords: Semi-Analytical Method, Residual Stress, Oxide Scale Growth, Thermal Expansion, Hot-Rolled
Steel
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Manufacturing of Titanium Plate using steel rolling equipment
and Thermit reaction

M.S. Choi, H.S. Lee

Abstract
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The Effect of Heat Treatment Conditions on the Microstructure

and Mechanical Properties of Extra-thick Rolled Ti-6Al-4V
Alloy

Abstract
/Ké LH/J ] m /ng xﬂ 7<4 su% o

Hﬁ
r o
%
otk
o
o
X
:IOI:
o
o

ElolEtg 2 -8 7AA 54, A
AbY HEokol A e ARREH I QIth 53], Ti-6Al-4V 9 =
7hadel Holu 7], Yl EYels, o JEUE F AT FRel FE A&H
= 3F7] 1149 Ti-6Al-4V VAR(Vacuum Arc Remelting) 93-S &dtH ox 5 F
AulE &3 F7 100mme] 555 oA F8S TS olF ¢4d¥ Ti-6Al-4V
T2 Aol EHéﬂ Mill Annealing 2 Beta Annealing & 2]& 2 A3t} Mill Annealing-> E}o] E}
=3 +3 Qﬂoﬂ/ﬂ T35 o] pluA oA E oAy ﬁ/\Lo] FE5= v AARZS A
o % OL*J 2 7y 73 7 AH EAS Ales on, Beta AnnealingS B oA AL
g 2] Wzhstel Aol AAY Aol AAHIL & IR HT -‘f—*éol -AbgH
143 o] =45 FAT 7 7HA dAE A mE SFEAY AAE NG =4 W)
, A wA A Q1 SA A FEE Afo] 7t R St

ol rie
e

2 N
=2
>
rl
ot
® o
N

0%

o
=
]ZOJ(
ol
i)
o




o
Hl
[
ox
N
of{
Lot
[\®]
N
N
(L
[
¥
N
Lo
pY
fu}
toby
BN
Jju
o,

%leHé;IIQ, IO:!i %1, A-ll:gil_}l,agl.éll’ olAI-gl A-lZEAIl*

The Effect of Extrusion Ratio on the Mechanical Properties and
Biodegradation Rate of Magnesium Microtubes

J.S. Kim, C. D. Yim, B. C. Suh, H. S. Kim, S. E. Lee, J. S. Suh*

Abstract
AR APy JdESHES dRdE A58 aAle v AA AYE gs57]7]e] A
71 % styolt. A AgEHT Qe 38 ~"HEE 7Yoo R Aol Hi= stainless steel,
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Optimized Drawing Process Analysis Model Considering its
Characteristics

Y. B. Shin, D. s. Jung, M. S. Joun

Abstract

An optimized analysis model for the tube or rod drawing process is proposed to obtain high-precision finite element

analysis results while overcoming limitations in numerical analysis such as the large number of stages in the drawing

process, extreme slippage between the die and material, pulling grips, and the like.

Keywords: Drawing Process (21'23-7d), Optimized Analysis Model (3] % 3] 4 =€), Automation (A5 3})
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Fig. 1 Automated simulation of a multipass drawing
process
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Development of FDS System and BMS Smart Manufacturing

Line to Improve Hole Position Measurement Accuracy in

Mechanical Fastening
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Flow Drill Screw-bonding Joint Quality of High Strength Steel
more than 590 MPa and Aluminum Alloy

S.B.Im, S. M. Lee, H. S. Ko, W. I. Choo, W. J. Ju, T. K. Lee, C. H. Lee, D. Y. Kim, J. Y. Yu, D. H. Kam

Abstract
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Screw) %> Z =i} (Profile) FAoly Wy F-E3 2ol WA s e+ FEdd F=
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AZRIAE Aol o] FEd] FAo] A gtk . A+ wAkstE FDS i AH|E A
SGAFC 590DP 2.3 mm, SGAFC 980DP 2.0 mm A} ¢} 3} AGNO1 5.0 mm A A 2] FDS-bonding 7
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Introduction to the Development Method of AC Pulse Synergic
Line for Aluminum Welding with Using AC Pulse Design Tools

J. M. Lee, D. S. Byun, J. Y. Kim, C. H. Lee

Abstract
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Development of a Domestic Blind Rivet Nut Fastening System

T. 0. Kim, T. K. Lee, C. H. Lee
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Development of Front Cross Member
Using Dissimilar Materials

S. H. Kim, O. S. Seo, J. K. Park
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Evaluation Method of Fracture Strength in Dissimilar Material

Combination using Flow Drill Screw Connection

D.G. Kim, D.H. Park, S.H. Kim, J.H. Song
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A Study on the Reliability of Thermal Deformation Analysis of
FR C MBR Welding with High Strength Aluminum

o
o
oo
ofp
ol
il

O

=

53], ABA AR wED 2

o))

A

ok elelel, $4 A7 74 9

7] AA dANA T8

]

L4

=z

e v

3

Ho

T

A

&

s

‘jl

L e o B S

S

=

7] el

21

el
00

JWO

S Abelsl 99wl gob B AT

T

0]
T

'(H

71 wjZel &4 Aol met

i)l
H)

—~
fite)

3

H)

84 £Ad weh awg a7
=% dlolE % 7]

3h

|

el AE e o

™)
i

A=

[y,

fie)

No
"
el
X

—_—

<

ol
=

H

UuO
™

{

l

o

~X
&
o

pal

g A-91(780 MPaw o]

o 9

gl

2]

T

js

A(KEIT) A1) A

_e

b
il

[¢}

\‘7]_

)

A

il

g

SR

A
, junghocho@cbnu.ac.kr

s} A<, 20022438,

%

Keywords: FEM, Welding deformation, distortion, High Strength Aluminum
e gl Al

Acknowledgement



2 MM MED2. olF

=2

Uy
Abstract

E|

[
o

1.0|%&

=28 AZE o

T RT YT AN N
ﬂn%ﬂﬂﬁoubﬂa_.ﬂuu o X
0 o
SepE ERTR T
— ™ T gl o Ho
TR X S =
G HE oo o 4
X L o sl SOL
P dp g P gy F
- T
N
o ST " oy
R = % T 2 F g o)
I - -
o c RS
R R o
SR N A= S
P T ETY = W
T s S § kil
T e ® Ty g T =
o .ﬂﬁoﬂom.m 8 —~
T o
B G R ¥
_m®E i= =
ITEss_SEW T
) —_— T ~—~ T X
W T = T 8w W
S RO SN =
aTﬁﬂn]w_mowﬂnﬂq} _-o;nwﬂ
g T Ko e G & X
o =y o = w s o
= 4 R o X _/MLI
_o‘l)ALQ%O 1LA|7_|E‘|‘,%Om NHOI_,_.A
o E.#ﬂx ) NJ%AO
A N o o
ﬂAlﬂO_o‘l_Vllu_l‘»Ali‘m.L‘ﬂAll ‘mxuhﬂ_“h
= ,Ud.t_r X~ UT_ HT‘MAL
o g T o I o> X @
| .~ (sp]
H P e T 0 g RO
w oy W o g @m&mm o+
do T o o oo % o o 1S Mam ~ Tor
0 -~y 8o =t o BV = = NJo Ho
oy WO B ofp 2 T oy
o R o= B X =& _ N = < ¥
o5 B % B @ g Hide =
A o = " o T T oRm 9
oy W m oo g E S ® =
9 o, o= ET 2 S 8T T B
I O#O um:.._ =T ..:1_ ﬁ_u m on %) - o X =K =
T ° T 2 ) e o)
Eruﬂmn_au ox = /u\ﬂn._ﬂ s mﬂuw/onﬂ L3
A w] g oo 2 g ¥R "
= e g H T X < o N A o

, myounglee@snu.ac.kr



Research of Dissimilar Welding of Aluminum and Steel using
Supersonic Particle Deposition

D. H. Choi, J. S. Oh, O.S. Seo, J.G. Park

Abstract
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Microstructure and Mechanical Properties of In-situ Nano
Oxide Reinforced CrMnFeCoNi High Entropy Alloy Matrix
Composite Manufactured by Laser Powder Bed Fusion

K. A. Lee', Y. K. Kim'?, S. Y. Park!
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Study on the deformed behavior of various steels using a
transmission electron microscope
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Acquisition of reliable EBSD data in severe deformed materials

Joo-Hee Kang

Abstract

EBSD #41& F4 aAl®w ohve Alet, 7% ade) wATEs A¥Ed e
del AREE T itk 2000 Ho) FEERE FAAAAD Y B A
CMOS EBSD #H=7] /¥R, o|dd= EBSD #4o] o fdd HApyle] FHe

okt At sub-
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Keywords: EBSD, Severe deformed materials, CMOS, Pattern matching indexing
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Dynamic Tensile Extrusion Behavior of pure Cu Fabricated by
Equal Channel Angular Pressing

Keunho Lee, Seok Bong Kim, Leeju Park, Kyung-Tae Park

Abstract
The deformation behavior and microstructural evolution of ultrafine- (UFG) and fine-grained

(FG) Cu during the dynamic tensile extrusion (DTE) process were investigated. The DTE tests
were conducted with identical projectile velocities using an all-vacuum gas gun. The DTE ductility
increases as the grain size increases, in contrast to the previous outcome with coarse-grained Cu
exhibiting that the ductility increased with a decrease in the grain size. The fragments were softly
recovered and were examined by a micro-Vickers hardness test and microstructural characterization
assessments. A strong dual <001> + <111> texture is developed during the DTE regardless of the
UFG and FG sizes. The UFG-B fragments show that the <111> fibers are replaced by the <001>
fibers as a result of meta-dynamic recrystallization (mDRX), while the <111> fibers in FG-200
saturate without any extensive reduction. Evidence of the mDRX was found in an analysis of the
misorientation-angle distribution, grain morphology, and grain orientation spread. A numerical
simulation reveals that the mDRX can occur due to adiabatic heating, with the faster kinetics in the
UFG-B originated from the accumulation of higher levels of deformation energy during the DTE
process. The present study also confirms that occurrence of mDRX in the UFG and FG Cu triggers
a ductile failure and local necking with a decrease in the DTE ductility.

Keywords: Copper, ECAP, Dynamic tensile extrusion, Microstructure, Dynamic Recrystallization




Hole Expansion Failure of Steel Sheets

Heung Nam Han!

Abstract
Advanced high-strength steel (AHSS), known for its excellent combination of strength and ductility, has a

critical limitation of inferior edge formability. Accordingly, the edge formability, represented by hole expansion
ratio (HER), becomes a crucial consideration in the application of AHSS to automotive parts. Despite its
significance, improving HER is still challenging because it is difficult to simply correlate HER with
microstructure characteristics. In this presentation, we propose a novel approach to correlate microstructure to
HER. HER is influenced not only by the material's intrinsic edge formability but also by damage accumulated
during hole-punching process. Therefore, we evaluate HER by the separation into two indicators. Firstly, by
making a hole through electrical discharge machining, we can exclude the damage effect induced by the hole-
punching process. The HER in this case is named intrinsic HER or HERO. Next, the punching damage effect is
quantified through the difference between HER obtained by the punched hole and HERO. The thing to note is
that microstructural characteristics influence both HERO and punching damage effect and by understanding the
effects of microstructure on each case, we are able to accurately understand HER from a microstructure
perspective. In particular, through an artificial neural network technique, it is confirmed that there is a strong
correlation between the uniaxial tensile properties and HERO. In addition, we could obtain the relationship
between the properties obtained by shear test and the punching damage effect. Finally, we propose a dual-scale
finite element model to predict HERO based on real microstructure. From the FE model, comprehensive insights

of deformation and failure behavior of AHSS sheets is discussed in connection with microstructural features.

1. Department of Materials Science and Engineering, Seoul National University, Seoul 08826, Republic of Korea,

E-mail: hnhan@snu.ac.kr
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Plastic deformation of uranium under thermal cycle interpreted
via crystal plasticity modeling

Y. Jeong

Abstract
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Keywords: Anisotropy, texture, crystal plasticity, elasto-visco-plastic modeling, uranium
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Effects of orientations and temperature on activation of tensile
twinning of ZK60 Mg alloys

J.-H. Cho, V. Chitturi, H.-S. Jang. G.Y. Lee

Abstract
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Keywords: ZK60 magnesium alloys, texture and microstructure, twinning, misorientation, Schmid factor
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Analysis of the Behavior of CP Ti Sheets using Crystal Plasticity
Finite Element Method

UZE . BT QFA. YR

Lo

Abstract

Commercially pure titanium (CP Ti) exhibits large anisotropy and asymmetry at room temperature. Even
though several studies for behavior of CP Ti have been conducted to explain such unique behavior, the
deformation mechanism responsible for these asymmetric yielding and hardening is not cleary understood. In
this study, to predict hardening behavior of CP Ti based on its microstructure, a micromechanical analysis
was conducted using electron backscatter diffraction (EBSD) and crystal plasticity finitie element analyses
(CPFEM). Representative volume elements were generated based on EBSD experiment results on CP Ti
Grade 2 and 4. Parameters of crystal plasticity model was derived from comparison between uniaxial
tensile/compression tests and results from CPFEM. The roles of different deformation modes in various
loading conditions were discussed. Predicted yield functions of CP Ti at various plastic work level also
were suggested.

Keywords: Crystal Plasticity, Mechanical testing, Anisotropic material, Twinning
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Analysis on the formation behavior of ultra-fine grains of Al

alloy sheets during Accumulative Roll Bonding(ARB)

H.W.Kim. C.Y. Lim, S.H.Choi, N. Tsuji

Abstract
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High Cycle Fatigue Characteristics of PBF Ti-6Al-4V Sheet

Yong-Nam Kwon, Moo-Young Seok, J. Y. Park and Y. | Jeong

Abstract

In this study, the high cycle fatigue characteristics of Ti-6Al-4V alloy plates manufactured using the
Powder Bed Fusion (PBF) method were evaluated. 3D printing technologies, including PBF, are effective for
improving material utilization and are anticipated to find applications in the aviation industry. The
investigation focused on specimens produced by the PBF process, examining how variables such as stacking
direction, post-treatment, and surface roughness affect high cycle fatigue characteristics. It was observed that
these fatigue characteristics are influenced by both stacking direction and surface roughness. Based on these
findings, additional technologies and measures required for the application of PBF materials in aircraft were

considered.

Keywords: powder bed fusion, Ti-6Al-4V, high cycle fatigue
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Tensile properties and serrated flow behavior of commercially
pure titanium under extra-low temperature conditions

Jeoung Han Kim**, Mahdi Aghaahmadi !, Hadis Esmaeilpour %, Soo Yeol Lee?*, Young Kyun Kim?,
Young Sang Na %

Abstract

The mechanical properties of metallic materials at extremely low temperatures are critical for ensuring
structural integrity in various applications, including fuel tanks, pressure vessels, and aerospace components.
Microscopically, these properties are governed by the formation and migration of extended defects such as
stacking faults and dislocations. At cryogenic temperatures, the reduced intensity of thermal activation poses
challenges to defect activity, affecting the competition between dislocation glide and deformation twinning as
primary deformation mechanisms. One well-known phenomenon observed at low temperatures is serrated
flow behavior, which has intrigued scientists for decades. Titanium, especially pure titanium, is notable for
exhibiting this behavior and holds significant importance in cryogenic applications. Despite its importance,
understanding the underlying mechanisms of serrated flow in titanium remains elusive. This study aims to
address this gap by investigating the deformation behavior of commercially pure titanium at extra-low
temperatures. Employing diverse mechanical testing methodologies alongside advanced characterization
techniques such as electron microscopy and in-situ neutron diffraction analysis, the research endeavors to
provide a comprehensive understanding of this complex phenomenon. Digital image correlation will be
utilized to observe deformation behavior down to 15 K, facilitating a detailed examination of microstructural
changes and deformation mechanisms.

Keywords: Serrated flow behavior, Extra-low temperature, Commercially pure titanium, Neutron diffraction
analysis, Electron microscopy, DIC
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Introduction of measurement uncertainty according to GUM for
material field

C. G. Kim, H. S. Shim, J. H. Hwang

Abstract
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Keywords: Traceability, Uncertainty, GUM
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Development of Electromagnetic Material Parameter
Reference Standard

J. S. Kang#

Abstract
Ardah spsto] W SER WASWUA AAT g Foprh AFH PUFA/TY Popw

W ohue GEE, wel/Shd/wE, ow/87, Adne Hok Bom G4 F9Hm 9
th e Rolol A ALgEE ART B 74F 2A/EA/FE/ A 2] Ase A T
AEZ AAALH] ARAE AgHE At AR BALF(AE W AUAAE, 3

NEAE, S48, AVAME 5) AE7E wreEA sttt H7F 2ol Al ) 4b/8H/ /e
A Fas /ARG (F, Aud/EEE)o gdrE HAE A9 dHolH (S,
E /i, gretr] 98 AAeEASS dolEAlE 7 2018 W ARG EAAA N SR
olEJAlE A 40 T2 AAHUIL, =
wet Frires N, AR B
& Avfsky gt

EU =
4>
o

o N
>
Mo
1%
tlo
Hﬂ
ol
-l> r
)
41 o
2
BN
23]

N H}‘l
o N

Keywords: Electromagnetic material parameters, relative permittivity, relative permeability, dielectric
constant, dielectric loss
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Production of reference standard data for each processing
process of recycled textile materials

Y.S. CHOI, G. J. PYO, J.A. PARK, S.H. PARK

Abstract

A A% A e o AT 20 87 EAL A9 s9g zdetn e Q14
o) FakatE A, A& @ Aol A A ol R sk 58, EUS W= F A
Ag Ao Basy, @A 5§ A7 A L ARE AF 244 D Feo) 7S
8] F7Fstal Atk olelgh A Wste] Wigetr] S8, AFE A Ao J8HE S #
@ Aol Baro] Fuslm ik ol wek Af A4 dold AElelAE= ATE AH 24
o] Az xF dHelHe BoAds =7a ol& et sk A & HlelE AlEddA = Al
Gg Af 245 B4 ARE 29 B3 Q2L 2R BRI, QA A -0 =
28 A, A 230 wE AR A 994 54 dolHE AAAem Atstal v

N
L
FN
fn}
o
o,
i g
m 0
oo
_0|L
£
=
=
o
-
%0
£
H
e
A
2
X
riet
o
=
2
we
Ef
&
fo
-4
2
p=)
i§
2

Fx % 3,
= Ml =5s & 5 den, A% Tk AEEA), A28 At 22 A del ¥
A AR dFsof, o wE A e AT FrE dg€s doemA AR Al
Adg A 24 dlolE Zak Al oupA g 4=tk

olAH A AA dHeoly AN Alest= AL AR LA 2F dolHe= 224 A
a]iel A AAEer e FHE g dew, F5 FE A AR okyH S &4
SollE Ve A8l 7hed AoR oddn

Keywords: Textile Industry, Data Center, Recycled Fabric, Standard Data, Textile Data Center

1. DYETECH ¢ AAE o5 A4 Al
2. DYETECH T AA¥ vlo]E]ATAE A AAT¢, gipyo@dyetec.or.kr
3.DYETECE T LA tlolg|dFAE A



AI7|8F O[M =% M2 BN I g A+

Echsl AR P LY ETE

r
I--I.I_
o
kA
ikl
L
o
N
r
N
02
JZ.
oﬁ
n@i.

Development of Microstructure Quantitative Analysis
Technology using Artificial Intelligence

D.H.Cho, J.W.Kim, J.H.Yang, H.H.Jin, J.S.Cho, K.C.Nam, Y.S.Kim, J.C.Park

Abstract
A7 A w24 FxAee gul Aoz 71 gy AMEs = Al diEl] vt
A E AA S A BEA dolE HolA(DB)olth FEe ©E 4 B4 DB thE

c

A o}
Ao mAzA F2EFE DB e AN 25 AR okl Y A
Aol A= o ool& T3 AV MR 5 e =4 dAE =

Ay o)

- AR
oL, ol Al AAL 2 BAel Bgd & k.
-

oX,
[o

A7 A v Z2 dolHAHE 201585 #5 I8 2% WA 100~150T Hojyt
Wide-range @A 85 2AAAS wo] 24 B4 DB (MAHZZ, A= =]

RaL, 2021958 = &4 5 %/‘éoﬂ ek DB 755 At ok & Aol A v

’ =i
B4 sl%o] YEAOR glov], of % thd vARAL FEIF AL AT tha 2T

*
i
ol
B
2
=y
£
BN
o
e
BN
=51
N
O

B &% : SM45C, S55Cr,SCM420, SCM440, SNCM439, SCR420, SCR440, SCM440

-84, 980DP-GA #8734, 980DP-GI H &34

Keywords: Steel Microstructure, Mechanical Property, Data Set, Reference Standard, Phase Fraction, Spot
Welding, Artificial Intelligence, Computer Vision, Machine Learning

G AT 2t g AT AR, A7
Aot BARATE,
# XA T AP ATF S, Y, lpark@rist.re.kr



A=A E Aof=4 EA=HF Ho|E T

02

ML, 2

—o

oY

§2

Development of Reference Standard Data for Mechanical and
Physical Properties in the Structural Materials of Nuclear
Power Plants

K. S. Jeong, K. H. Kim

Abstract

U 4" AA Ve AT 39 AAYES FREGAN, AA AREA ALgsta
A YA FZAR 14 T2 AME EFS FHoZ AAFE KEPIC F401H, W 5214
A AR B A ARE WS vFe AAoln. A ARE FEEHE AR 4 el b
sto] AlAl A Gl TVEHoer AR 9es Susigd AR EAdo Ui AlFA
9 A SR Al AAsojof dtoh, dAEAERAE JIEEA doHAHNAM = F
ARFAAE 7INte 2 SH/H7H AT A='S 755k, U 7Hedd gArgdAe] 7]
A AstEg Ay dlole o dxtE A8k AA JEe] ASEA dolEE A4 Akt 9l
o AA R AFUAZGIR R ISR A R Vs el FHsta glon, il
ol AAZ A7l FdE F JE=E ¢ Sl Hd 3D Ty 7 88 A HEAR
A A F2 A digk JEEA dolHd digt 71ES vyt b, aela 9zt
A B AR 7)s FAkste] 7] 9 ohekst dxE Ald dA A] AEE Alse] AE
TAE AT, dapgog A " #wejg AR AR AT dstEA FFEE dolHE
AFAE A9 FAETES Y A dAR AFAE AR - ourt am, A5 F
#E dAE Ve Adua YAE RS AojH, oo gk AIbY AAAH ad= ug Z

Ao g FerH,
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Introduction to plasma property reference standards and use cases

M.Y. Song, S.M. Han, Y. H. Kim, W. S. Chang

Abstract
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Uncertainty quantification of a thermomechanical analyzer

K. H. Kang, B. J. Yoon

Abstract

In this study, the quantification procedure for the uncertainty of the thermo-mechanical analyzer (TMA)
using standard reference materials was established according to guide to the expression of uncertainty in
measurement (GUM) [1]. The measurement model of the relationship between the measurand and the input
quantities was established. The uncertainty factors from the model are composed of the initial length of the
specimen, the length change of the specimen due to temperature increase, and the correction factor.

The uncertainty of the initial length of the specimen was derived from repeated measurements, the
resolution of the micrometer, and the calibration uncertainty of the micrometer. The uncertainty due to the
length change of the specimen with temperature increase was determined from the standard deviation of the
average of five repeated measurement data using TMA (Thermomechanical Analysis). The uncertainty of the
correction factor was obtained from the uncertainty in the self-calibration report. The combined standard
uncertainty was calculated using each uncertainty, and the degrees of freedom of each uncertainty component
were calculated to obtain the coverage factor at a 95% confidence level. The expanded uncertainty was
obtained by multiplying the combined standard uncertainty by the coverage factor.

Keywords: uncertainty, thermo-mechanical analyzer, GUM, Degree of Freedom, Coverage Factor
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G.W. Jung, M..S. Kim, M.K. Kim, J.S. Lee, S.M. Cho, G.H. Kim, N. Park”
Abstract

Development of roll forming history mapping technology for
advanced 3D CNC tube bending process design
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Keywords: Roll Forming, Forming History, Residual Stress/Strain, Thickness Variation, 3D CNC Bending
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Development of a Thermal Module for 3D Digital Sheet Metal
Printing Process for Forming Titanium Cranial Implants
H.W. Youn, N. Park?®
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Establishment of Material Properties Database for the
Development of Domestic Aerospace Materials

Yongnam Kwon, Hyeonil Park, and Yooin Jeong
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Introduction to statistical analysis cases and utilization of K-
MIDAS for aerospace material development

M. W. Jeon, J. J. Jang, T. G. Kim

Abstract
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Development of high strength Al-Zn-Mg-Cu aluminum alloy for

aircraft engine part
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Influence of thermo mechanical processing on precipitation
behavior and mechanical properties improvement in
Al-Cu-Mg-Mn-Ag-Zr alloy thick plate

Chan Uk Jeong, Jihun Choi and Jinhee Ham

Abstract
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Keywords: aluminum alloy, Thermo mechanical processing, Precipitation hardening, Microstructure,
Mechanical property
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Process Design for Electropulsing-Assisted Healing of Fatigue
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A.l. based ML-CNT film

Analysis of fatigue crack propagation of aluminum using
Jwa Pius, S. H. Lee, H. S. Choi, H. I. Park, M. Y. Seok, D. H. Leg, Y. N. Kwon

K
o

~
;Oo

~
;oo

17 gl

o

, BAZ L

el

il

}

=7
Es
ML

2

ki3
[

)
=

2 28
2 ol
Jole]

1g
2
24 vz Fge

=
=4
% DIC ©

)
=

ML-CNT

3lth. ML-CNT
FaL, o]

L

R

&taLat

Aol A

A A]

A=k

tAg oln %] A#(DIC) 7]l Speckle =

1

AK gkel o

=

W
ol AK #hate] A3

o]

x%%_

U= FE(CNT)
2]

| J= wde] &

o

DEE PR
9

=

=1

L
T

sk, o]

4]

)
<]

[}
i

=

5
FML) =22 7] vk ML 7

Keywords: Aircraft, Fatigue, DIC

371 9
°l

AtAlE, AE, E-mail: kyn1740@kims.re.kr

E


mailto:kyn1740@kims.re.kr

700

ol &Ha.

Study on improving fatigue life of Inconel bolts for

aerospace

M. H. Heo, T. H. Jung, H. C. Lee
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The effect of surface treatment processes on the residual stress
distribution in S45C welded joints

Y. J. Cho, H. B. Sim, M. J. Baek, H. S. Choi, H. I. Park, M. Y. Seok, Y. N. Kwon, D. J. Lee
H. M. Sung, D. Y. Kim

Abstract

Residual stress, a common issue in welding processes, is known to cause cracks in welds, leading to failure
and significantly impacting the fatigue life of components. To address this problem, research has been
conducted to control and evaluate the impact of residual stress in welded joints. In this study, the residual
stress distribution in welds of S45C medium carbon steel, commonly used in automotive components, was
analyzed. The residual stress was measured using the contour method and X-ray diffraction (XRD) technique,
and a comparative analysis was performed to establish the most suitable measurement technique for welds.
Additionally, two surface treatment processes, Ultrasonic Nanocrystalline Surface Madification (UNSM) and
shot peening (SP), were employed to introduce compressive residual stress into the welds. The changes in
residual stress were analyzed for each process, and the optimal surface treatment conditions were determined.
Finally, the study analyzed the residual stress distribution and microstructural changes that occur when
welding tubular specimens and how these characteristics change after the introduction of compressive
residual stress, focusing on microstructural evolution, hardness, and final residual stress distribution.

Keywords: Residual stress, welded joints, shot peening, UNSM
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Evaluation of torsional fatigue property on gear and bearing
steels

M-Y. Seok, D. H. Kim, S. I. Lee, S. W. Kwon, H. I. Park, D. J. Lee, H. S. Choi, Y. N. Kwon
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Study on the Microstructure and Low-Temperature Impact
toughness of ERW Pipe Welds with Heat-Treatment

U. S. Ko, H. S. Woo, D. H. Lee, J. S. Kwack

Abstract

A AAA e w HAAA e F87F SI1g] wet, ¥
Aol = glom, ofd mat -5 AFTAR
& 2AEE dAYANAAE AHlgom Al S
API(American Petroleum Institute) 5L 7+ 2S mEth 243 23 &4 Al Axg o 712 A AE ol
-3+ A7) #4384 (Electric Resistance Welding, ERW) &4 o] F& 285 A qk
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Aol e7dTh HArtxe Hfe) 5%
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3 3 F e
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Keywords: Electric Resistance Welding(ERW), Quenching-Tempering, Grain Refinement, Low-Temperature
Impact toughness,
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Analysis of the Effect of M-A on Welds of APl X70 ERW Steel
Pipe and Improvement of Low-Temp. Impact Toughness
through M-A Control

C. H. Lee, J. M. Baek, J. S. Gawk, D. H. Jeon, H. U. Hong

Abstract

Aol = FA2 558 271488 % (Electronic Resistance Welding, ERW) 7 3+2]
| thak Post Seam Annealing(PSA) Z710] 1 mA| %A 3} A &Z Al o] nx]= AgFS
a2} &k Th PSA & A &34 g2 as-weld =72 A9, &5 F-olA banitic ferrite 7}
o, &% %2 bondline 4] Martencite Austenite constituent(M-A)7} pearlite 2} 7 73
g kel HaekA EEske e gl PSA VL A8 kel 4%, bondline ¥Rt
U2}, Heat Affected Zone(HAZ) <3 <ol 4] polygonal ferrite-pearlite Z=2]o] X|uj= o2 #zz|m,
3l M-A 7} of 3%°] &&= AFHAT o]HFd M-A & dtF o A2 FAolA &F-9
Aol 7hall A& wl, = AWl crack initiation & do7]al, FROE AEH o] JFH
ste] BCC (100)W < whet #uiubds fribstes & SANG N FAA FIgFSE F=
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AR ol M-A £ FIAE 2ol mel, #8, 27, W 24 Bo| g £ 9

5} F3l PSA 7 wWE M-A T H|A
4 Wstel AL Q1AL WstE wEeglth oW 53] v &k 9 =9 Y S5
A= PSA x| A, wAlg A Y A7), wl§ F& FF M-A E&o] YER &5
A BFo Al gt 4 T4 A4S 7HA = Aol E1Ed oleld dd AFES
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Keywords: Electric Resistance Welding, X70 steel pipe, Martensite-Austenite constituent, Low temperature toughness
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Study on CO: Stress Corrosion Cracking accelerated test
technique for development of flexible pipe for deep water

J. W. Leet#

Abstract

Fossil fuel should remain the dominant source of energy until 2040, despite the efforts of replacing it with
renewable sources. Therefore in the absence of easy oil extraction, countries that have reserves are compelled
to invest in more efficient ways of exploiting oil in areas that require greater technological efforts, such as the
deep water of the Brazilian pre-salt. High-strength steels are used flexible pipes in deep water, and the
evaluation of stress corrosion cracking resistance to high concentrations of CO; is important in deep water
environments. This study was conducted to focus on the stress corrosion cracking behavior of high-strength
flexible wire materials immersed in degassed ASTM D1141 solution (3.5% NaCl) under 20 ~ 40bar CO,
partial pressure at test temperatures (25°C, 40°C, and 80°C) loaded by the ASTM G39 four point bending
test method. The existing commercial material test methods take at least 6 months, making it difficult to
develop high -strength steels. The accelerated corrosion resistance evaluation conditions were derived
through corrosion evaluation and corrosion behavior investigation under various CO; partial pressure and
temperature conditions.

Keywords: CO, Stress Corrosion Cracking, flexible pipes, high CO2 partial pressure, in situ pH, corrosion
rate
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A study on the low temperature fracture toughness of steel for
Large diameter steel pipe

W. J. Jo, J. S. Lee, D. H. Seong, G. B. Ahn

Abstract

Ht AAAA R AR dgAE A 184 olyAe dist Bl AXAL vk 1 F
FTEHAHLE A&7 dyA EHep 247t 1F G4 S A AN ouAdeEHR &
Zmo wy 9ty Few Ao SAEHN AT sfaAEEudon TRYEY 1 & fAEY
e FH vbaE g 2 ek Ao Rasa ok gk 2030 ©ATH AAS A
= @A Al FEEA *é%ﬁ 4ul] AR} E o of 7}L%‘ Aow AW o] e FF T
BRG] Z7bsdel 2 RS et sidEEe IA g SFE R, B
2 Ty AR RS Ak A e 24 @ RRAeR i GxEe] Fx
7b WA "k =2 DHPES grey] s Asliet A6 dEE wAvE AAsE e
wAde] Qlar, Aslet FHd AAHE FRES A TS AX, Fiet #e 3A
shsol ogh &Ado] wAlE ThsAdo] ok mEbA SRR Ed AHEH e Al A% #4
S 89skal i, old BdAs ol og FERE] FY hHAg HFHE A VxAs g
7V dgA ot & AT e FHtHAd HUE g V|xAs SgRE HAHoR RIS
7 alE ) F 2 ¢l shebd|ERel CTOD(Crack Tip Opening Displacement) S &l siA-%2-8 7HA)e

Keywords: Offshore wind power generation, Fracture toughness, Crack tip opening Stress,

L zxdvjska Avs st oista
# A, At st w
E-mail: gyubaekan@chosun.ac.kr



D
A

(Al 6 &



St Al Tba-eks] 20243 AT

ot
B
it
i)

ME X2E S8 Ti-v &g U Ab MEF 715 o
Zolx: Hz S LY B

A Study on Accelerating ® Phase Growth in Ti-V Alloys through
Electric Current Treatment

Y. Kim?i, H. Choi!, Y. Kim?2, H. N. Han”

Abstract

B-ElolEHy RES B AES $5d A4 Gl g AQdA Tx AR B3
AHgE Ik Boeteleby ghEel nAEsbE #FS B A oW oA QAP F 03
skar, o]oj A& 20A] EAEE Sl ol Folxth WA FES WHINH AHEHE o o] 14
AAD H4 F AFAT olFe 24 AANA o B B AWl a o] MAEA 4
Edm e s Fgach aHu AR o 4 452 daE o B 277t 13 4
AelE Fall Fwsl AAsteloF sk, o AN 12k EA P ell= FHARE o] o] Lo
wio] itk A2, J1Ee) AAY AL ARAY THoR wAGY FEe) A4 L HF
5o AAE & £ YSS wE AT Bol WAHog ¥ ArdAE p-rholeky
Fae dFQA Ti-V FES d¥ow, ARAYE 285t 7€ A8 T4 R o 4 A%
A7 BE5S F8) potloleky §E Fe TS Mg sl ol g skl rd =
AoA ARAeg 2 A AR AT x2E FRARAn G or A5k, 7AA =4S
etk o2 RE B-tlolely #E 28 A AFIF AEE) Aol vAE Aol
o) <l7ated

Keywords: Electric current treatment, - Titanium alloy, Transmission electron microscope, Precipitate
growth
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W-Cr Composite with Enhanced Toughness as Plasma-Facing
Material: Fabrication and Mechanical Properties Characterization

Sungmin Lee!, Jeongseok Kim?, Nojun Kwak! and Heung Nam Han*

Abstract
B2l & AR, 52 41, 22 4RSS, AN, W 29HEER 5=
Eohz=rt i A9 §3% FEE ARHIL At 28y dEbdoR s gade] &
AG-FAAG Aol 2xE HZHY IAFHFR A AE&S F3] A o] AGdAE
Bdle] A HAS Bty 98 AWAE AE2g BRIt E Hrbele "Had-aEs
o]%}(dual-phase) HFAE A xsGtt 2wy A2F 90U E LollyA dES Fl EF
¥ FARAAA M 7 (Scanning  Electron  Microscopy, SEM)S.= 35 A3} s10]-4(core-shell)
o

g7t FEE As gdsdd. 7oA gerE FAagd A4S
S8/ -4 (Spark Plasma Sintering, SPS)S E3] WaHl-ARH ol HIFAE AZEqlth
I

EAlE AR Ao w et Ay wdetal A"Eg AR #EEle
o L x| B-AHE 4 (Energy Dispersive Spectroscopy, EDS)C.2 F4 39 ¥AHS T3] 4H3Eo]
Aojel Ae gelstlet. 37 w3 A1E AF &F Bl Hs) dtE A2 AR e
AR-FE Heol 2w7F #Egl o FAAARAn G o w2 o BA S .

Keywords: Plasma-facing material, Dual-phase tungsten composite, Spark plasma sintering, Ductile-to-

brittle transition temperature, Toughness
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Microstructure and mechanical properties of high-specific-
strength AIMoV medium entropy alloy

S. W. Lee?, S. Son?, S. -J. Hong?, H. S. Kim®#

Abstract

Refractory high entropy alloy (RHEA)= 7323} 204 -3 71414 24& YE] #F
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Keywords: Lightweight alloy, Medium entropy alloy, Mechanical property
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Discrete Plastic Potential Modeling Under Non-Associated Flow
Rule Using a VPSC Model

W. J. Park, Y. U. Jeong, J. W. Yoon

Abstract

The yield function under the associated flow rule is used to predict the anisotropy of metal sheets. While
more complex yield models can provide more accurate predictions of anisotropic behavior, they often require
extensive experimentation and challenging coefficient fitting. This study proposes a simpler approach that
maintains the accuracy of complex yield function predictions. To achieve this, a new plastic potential
modeling is introduced under the non-associated flow rule. Instead of using a phenomenological plastic
potential surface obtained from experiments, the plastic potential surface derived from the polycrystal model
is proposed. Points on the plastic potential surface are computed using the VPSC, and these points are then
interpolated to create a plastic potential surface under plane stress conditions. The generated surface consists
of thousands of triangles, so a search algorithm is needed to calculate the surface gradients at specific stress
states. The discrete potential surface and phenomenological yield surface is applied within the non-associated
flow rule to predict the anisotropy of metal sheets.

Keywords: Sheet metal, Plastic anisotropy, Non-associated flow rule, Plastic potential function, Crystal
plasticity, VPSC
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Evaluation of Microstructural Behavior and Mechanical
Properties of Ti-3Al-8V-6Cr-4Mo-4Zr Alloy
According to Aging Treatment

S.W. Lee, D. G. Lee

Abstract

An] B 27kl ek St ﬂ«l At 8 AsAke] o7 Skskar e, <
v S 99 A AEste 2ot 7€ AHsAE iﬁ%oi A&== SPS 6 A
Bt} v 7 et 22 B-Ti &+ B matrixe] oS AEA7)|2 B8 9 I7|E Aojgo =z
A 54E FIANA Ao weEbd & Al M= Ti-3A1-8V-6Cr-4Mo-4Zr &=9] A
axg g4 e mAxzA 7s B 7AE 54 "rkstr] $lal 400 T, 450 C, 500 T,
550 CelAl Z}7F 2 h, 8 h, 16 h, 24 h §X8te] A&H S Fd5Ut. g 259 54
Alzro] F7Fetel wel B matrixel secondary adel A& A= ¢E FHAETL STt
Stk 400 ColM = =9 SitErew Qe ME o] ol Frst b5 FEA4E Wt
7F wmlskgiek. 500 C o] dell M= secondary a/de] A AlER AEsh= BT o] &
= A& ARkl o8] B4R’ = AEerh wEA dojdrt. 550 °C°ﬂ/\1—?: secondary a &
o] skl 71AA el Zastlvt. AEAHOR 500 CollA 24 h xxellA M & A

]:!
% (406.3 HV)$} &= 3F373% (1443.8 MPa) 7} FERSETE.

Keywords: Metastable B-titanium alloy, aging treatment, precipitation, secondary a phase
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Superior Synergy of Tensile Properties-Formability Enabled by
Inverse-Gradient Structure

R. E. Kim, G. H. Gu, Y. T. Choi, H. S. Kim

Abstract
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Keywords: Formability, Tensile properties, Heterostructure, Inverse-gradient
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AT E 223 U=ZdA4st HUNSMYZE 545 Al mhzz 9 744 e v
T 9%FS AT UNSM AElEs F3 EWel F78 UNSM A 4 (UTR)e] 4= 3
omn, 53] 4 £ 35 £ U204 UTRY Zlo|7} Z7tstqich miA|z=2 4 A3, UTR
M= 7lEol Fastar YA vAE L o] Fojx xHW 7§C9} A7b FdE AT 1 ARl
Al ULe U2 Al 7h7) 537 MPast 572 MPao] & F s Ho FA ] AR IA &
HA o, AdES stk o= UTROIM GND 2k S7k2 Qg Wy £ oAz %
W Wgo] ARHAN7] Yo M Hth XRD Aol = UNSM HelZ <l yeady %
G 45 AF el FAdHAUT WM EBSD9} vhed A Ay, dskEl UTRel M+
Alepsto] Al x7] gds fdete Ao vERth oy A= UNSM A7t 3H
kel i A4 frAlel maAeln, ddE 1W UgAdel dag &8 okl A& shedt
S AAFEHH

Keywords: Ultrasonic Nanocrystal Surface Modification (UNSM), Hierachical Microstructure, Mechanical
Properties, Pore Reduction, Residual Stress
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Equi-biaxial tensile behavior of low carbon steel with bulge test

Shin-Yeong Lee, Soo-Sang Kim, Doo-Hyun Park, Jung-Han Song, Woo-Jeong Oh, Joon-Seok Kyeong

Abstract

In the automotive industry, the impact simulation is generally used to optimize the product design. The
uniaxial tensile behavior of material is commonly used for the simulation; however, the real material
deformation behavior in the impact simulation is multi-axial stress state, especially, equi-biaxial tension. For
example, the under parts of car are often exposed to external objects like stones, which typically results in equi-
biaxial tensile behavior. Therefore, in this study, the equi-biaxial tensile behavior of low carbon steel was
characterized with bulge test, which is a kind of dome forming leading to equi-biaxial tension. It was observed
that, unlike general high strength steel sheets, the strength difference between uniaxial and equi-biaxial tension
stress states was large. This anisotropy of equi-biaxial tension state was modeled by Y1d2004-3d general
anisotropic yield function. Finally, numerical simulations for the bulge test with isotropic and anisotropic yield

functions were conducted and compared for the accuracy of simulation.

Keywords: Equi-biaxial tension, bulge test, low carbon steel
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Innovative approaches to roll pass design and simulation using
QForm UK and QKaliber

S. Stebunov, P. Maltsev, V. Belugin, 1. Alimov, N. Biba

Abstract

This article examines the utilization of QKaliber software and the QForm UK FEM simulation program for
streamlining the roll pass design (RPD) of profiles in longitudinal rolling processes. The investigation covers
QKaliber's functionalities, including the assessment of rolling parameters, RPD analysis, visualization of
groove geometries and rolled parts, roll stress analysis, and the automated generation of technological
documentation, while storing rolling mill characteristics.

Using analytical formulas, QKaliber computes rolling parameters such as metal deformation, temperature,
speed regimes, and energy-force parameters across consecutive passes. The program's adaptability allows for
the design of both long and shaped profiles in two directions: from the workpiece to the finished profile or
vice versa. In the latter case, profiles are segmented into parametric components, whose sizes are
automatically determined through a built-in algorithm that considers dimensional aspects between adjacent
roll passes. This algorithm can be easily adjusted by the user to achieve a well-balanced reduction pattern.

A case study on the I-beam IPE 140 profile presented in this paper illustrates RPD using both approaches,
followed by the verification of analytical calculations through the Finite Element Method in QForm UK. The
obtained results demonstrate a substantial reduction in RPD time for new profiles and the potential for
optimizing existing RPDs. The integration with QForm UK for the automatic preparation of projects in
simulating longitudinal rolling processes not only enhances comprehension but also underscores the intuitive
and advanced capabilities of QKaliber software in RPD.

Keywords: Rolling, Roll Pass Design, Process Design, Optimization, FEM
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Effect of current density on diffusion process in electrically
assisted pressure joining of dissimilar aluminum 6061-T6 and
copper C11000 alloys

Tu-Anh Bui-Thi!, Thanh Thuong Do, Van Cong Phan?, Yijae Kim?, Heung Nam Han?,
Byungsun Park?, Juhoon Lee?, Sung-Tae Hong#
1 School of Mechanical Engineering, University of Ulsan, Ulsan, Republic of Korea
2 Department of Materials Science and Engineering and Research Institute of Advanced Materials,
Seoul National University, Seoul, Republic of Korea

Research and Development Department, Daeseong, Yangsan, Republic of Korea
#Corresponding author, e-mail: sthong@ulsan.ac.kr

Abstract

The present study experimentally investigates the effect of current density on an electrically assisted pressure joining
(EAPJ) of copper (Cu) 11000 and aluminum (Al) 6061-T6 alloys at a fixed temperature. A primary electric current,
designed to be varied in current density and duration, is concurrently applied to the cylindrical assembly with continuous
axial compressive plastic deformation. Then, an additional electric current is periodically applied to the specimen
assembly without plastic deformation to keep the temperature elevated and enhance the diffusion process. Microstructural
observation confirms that the defect-free joint of the selected material combination is fabricated at solid state. Also, the
thickness of the intermetallic compound layer at the joint interface is observed to increase as the current density increases.
The calculated overall diffusivity during EAPJ shows that the electric current-induced athermal charge imbalance effect,
in addition to resistance heating, strongly affects the joining performance as well as atomic diffusion at the joint interface.
The present study demonstrates that the concept of EAPJ is clearly applicable to joining of imperative material
combinations.

Keywords: solid-state; electrically assisted pressure joining; copper C11000; aluminum AA6061-T6; diffusivity; current
density.
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Improving mechanical properties of Al-Mg-Si alloy through
electrically assisted rapid precipitation hardening

Meiling Geng?, Yixing Zhao?, Yijae Kim?, Heung Nam Han?, Sung-Tae Hong#

Abstract

For energy saving and environmental protection, a simple strategy to realize rapid artificial aging of 6061
aluminum alloy is suggested by combining electropulsing treatment and furnace heating (electrically assisted
rapid precipitation hardening, EA-RPH). A parameter study is conducted to evaluate the effect of heating rate,
heating temperature, and duration of electropulsing heat treatment. Correspondingly, proper electric
parameters are confirmed for efficient EA-RPH. Resultant mechanical properties are examined by Vickers
hardness measurement and uniaxial tensile tests. The microstructure evolution is also characterized. The
result of a comparative study of conventional precipitation hardening and EA-RPH confirms that the
suggested EA-RPH can effectively and significantly reduce the whole process time. The result of present
study contributes to tuning the microstructure and final mechanical properties of lightweight structures made
of precipitation-hardening aluminum alloys.

Keywords: Electric current, Precipitation behavior, Tensile behavior, Al-Mg-Si alloy
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Dislocation density based modelling of the electroplastic effect in
pure copper using a crystal plasticity framework

Jai Tiwari!, Minwoo Park?, Heung Nam Han*

Abstract

The benefits of improved formability and reduced springback through electric-assisted forming are well
documented. These advantages are attributed to the interaction of the electric current with the material’s
microstructure, known as the electroplastic effect, alongside Joule’s heating effect. Numerous attempts have
been made to model electroplastic behavior in the literature. Among these, the dislocation density-based
constitutive model has proven most effective in describing electroplastic behavior. Key challenges in
modeling this effect include incorporating the thermal and electrical influences and identifying the material
parameters necessary to characterize the overall mechanical behavior. In the present work, a modified
dislocation density-based model with the concept of effective temperature is used to model the electroplastic
behaviour of pure copper metal. This model is implemented in a commercial finite element software using
the crystal plasticity framework. The experimental mechanical behaviour in pulsed and non-pulsed
conditions is used to identify the modelling parameters. The identified parameters are found to match the
experimental data with reasonable accuracy, and the effective temperature approach is validated.

Keywords: Electroplastic effect, Joule’s heating, Constitutive model, Effective temperature, Dislocation
density
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Effect of martensite volume fraction on the time-dependent
plasticity of dual-phase steels

Kali Prasad?, Eun Seong Kim?, Hyoung Seop Kim*:?

Abstract

The mechanical performance of dual-phase (DP) steels is primarily influenced by their constituent phases,
namely ferrite and martensite, with strain partitioning between these phases playing a key role in the
material’s overall behavior. To effectively stamp these steels using servo presses, it is essential to evaluate
their stress relaxation behavior. In this study, the stress relaxation characteristics of DP steels with varying
martensite volume fractions were investigated. DP steels were produced through different inter-critical
annealing temperatures, resulting in varying martensite content. Both monotonic and stress relaxation
deformation responses were examined under different pre-strain conditions to assess their influence on
deformation behavior. The results demonstrate that martensite volume fraction significantly affects time-
dependent deformation kinetics. Furthermore, the study reveals that stress relaxation enhances the ductility of
the material. The underlying mechanisms responsible for the improved ductility across different martensite
volume fractions are thoroughly analyzed and discussed.

Keywords: Dual phase steels, Servo press, Forming, Stress relaxation
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Joining and Forging of a Lightweight Structural Component by
Electrically Assisted Closed-die Forging

Thanh Thuong Do?, Tu-Anh Bui-Thi!, Jang Hyun Bae?, Moon-Jo Kim?, Sung-Tae Hong**

Abstract

The feasibility of simultaneous joining and forging of a lightweight structural component by electrically
assisted (EA) closed-die forging is experimentally investigated. The objective is to join dissimilar aluminum
alloys with distinct material properties (AA6061 and AA7075) while simultaneously forging a product with a
designed geometry using the joining dissimilar aluminum alloys. To achieve this, electrodes that act as
forging dies are designed to accommodate the target geometry. Compressive displacement is then applied to
the workpiece to induce plastic deformation, with a simultanesouly applied pulsed electric current of varying
current densities. This process results in compression at elevated temperatures, facilitating diffusion joining
and ensuring the workpiece fills the electrode cavity to meet the desired geometry. As a result, two dissimilar
aluminum alloys are successfully joined in a solid state without micro/macro defect, while the target product
geometry is also formed.The findings confirm the potential of EA forging for manufacturing lightweight
structural components from dissimilar materials.

Keywords: electrically assisted; solid-state joining; simultaneuous joining and forging; dissimilar aluminum alloys.
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Digital Transformation Adoption
in the Steel and metals Industry

D. W. Kim, K. Kim, E. J. Heo, H. W. Yang

Abstract
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A Review of Empirical Methods Based on Digital Twin
Application Cases

U. R. Heo, K. Kim
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Comparison Study of Mechanical Properties by Cold Forging
Heat Conditions Using Machine Learning
J.-G Park, U. R. Heo, H. J. Lee, K. Kim
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Study on Quality Prediction in Injection Molding Based on
Deep Learning

Y. H. Lee, U. R. Heo, K. Kim

Abstract
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Predicting Mechanical Properties of Forgings
Using Random Forest Regression

D. W. Kim, J.-G. Park, K. Kim, H. W. Yang
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Manufacturing A.l. Hidden Features and Application Cases
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Abstract
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S. L. Lee, S. J. Park, K. L. Kong
Abstract

Development of Laser Profile Sensing Technology for
Large-area 3D Surface Inspection
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Free-Form Hot Forming based on Digital 3D Shapes

Development of Automation Technology for Three-D
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The influence of residual stress induced by hole expansion on
fatigue crack growth

Min Jae Baek, Moo Young Seok, Yong Nam Kwon, Hyeonil Park, Hyunsung Choi, Dong Jun Lee”

KEYWORD : Hole Expansion,Method, Genetic Algorithm, Compressive Residual Stress, Residual
Stress Method, Fatigue Crack Growth

Residual stress induced plastic deformation during the fabrication of aircraft components
significantly influences their fatigue life and crack propagation characteristics. Hole expansion
process has been widely used to generate residual stress in these components By expanding the
hole around a designated area, this process generates compressive residual stress, effectively
mitigating crack growth. The surface compressive residual stress augments the fatigue limit and
enhances mechanical properties, particularly by suppressing stress corrosion cracking (SCC).
Achieving the desired magnitude of residual stress necessitates the design of an optimal hole
expansion process. Conducting repetitive experimental designs for this purpose proves to be
prohibitively costly and time-consuming. Thus, it is necessary to efficiently analyze the relation
between the process variables and the primary outputs through finite element analysis. In this study,
the optimized hole expansion process has been design vbed by analyzing the relation between
design variables of hole expansion process such as Insert Angle, Mandrel Diameter, and Plate Hole
Diameter and the primary outputs of the process such as residual stress magnitude and distribution,
and stress of mandrel. By utilizing the resultant optimal process, we have compared and assessed
the residual stress induced in the material during the hole expansion process using three different
typts of measurement methods, namely X-ray diffraction (XRD), hole drilling, and contour analysis.

Subsequently, we have analyzed the implications of these findings on fatigue crack growth.



Development of Hot Forging Process for Ti-6Al-4V
Aircraft Part Based on FE-Simulation

1. Y. Moon

Abstract
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Manufacturing Technology Development of Ti6Al4V ELI
Artificial Joint for Complete Substitution

D. K. Kim, K. H. Lee, J.R.Cho, H.S.Jeong

Abstract
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o] 7l Ro7 FH),
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of Pbs &g malddS AAg & Tied ELI 2 Aol sk dxxds sadgoan 4y A=
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A Study on the Characteristics of Flow Forming by Roller Shape

S. M. Lee, E. S. Park, G Y. Kim
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Development of a process for evaluating the machinability of
difficult-to-cut materials for energy plants
K.S. Park, J. S. Kim

Abstract
Energy plant materials are increasingly being developed as materials that are difficult to process. In order
to ensure machining quality and productivity in various cutting processes, selection of cutting tools suitable
for machining and optimization of machining conditions are urgently required. In this study, we evaluate the
machinability of difficult-to-cut materials and use it as basic data for developing optimal tools. We used finite
element analysis for machining processes as basic data for tool design and developed a machinability

evaluation device to verify it..

Keywords: Machinability, Difficult to cut, Cutting Force, Energy plant material
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Development of a battery module cutting and disassembly
process for recycling electric vehicle batteries
K.S. Park, J. K. Ahn, T. J. Park, D. K. Kim

Abstract
As of 2022, the accumulated amount of waste batteries nationwide is 493, and the Ministry of
Environment expects that this number will increase to approximately 13,800 in 2024. As the amount of waste
batteries increases, policy and environmental issues are arising, and in particular, the dependence on overseas
countries can be reduced through recycling and reuse of lithium in waste batteries used due to the depletion
of core materials for batteries such as lithium, and environmental issues can be improved through recycling
lithium and cobalt, which are classified as toxic substances.
This study aims to manufacture a waste battery module cutting and disassembly device and evaluate
cutting and disassembly for the purpose of recycling waste batteries for electric vehicles.

Keywords: Electric vehicle, battery, battery recycling, battery module disassembly, cutting and disassembly
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Repairing weld for directly solidified Ni-based superalloy
substrates using directed energy deposition of Inconel 625

Ho Seoung Kang'. Minseok Gwak'. Beom Joon Kim?. Kideok Park®. Yujin Son*. Seong-
Moon Seo®. Sangshik Kim®, Hyungsoo Lee’. Jung Gi Kim*®
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Mechanical properties of ECAP-processed High Mn steel under
different processing and testing temperatures

Y. H. Jeong, B. J. Kim, H. S. Kwon, M. Abramova, A. Zagraran, H. S. Kim, N. Enikeev, J. G. Kim
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Evaluation of fracture strain for high-speed test of AHSS

J. D. Choi, J. S. Choi, H. A. Lee, J. H. Lim

Abstract
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Prediction of Phase Fraction in Laser-Welded DP Steel Using
Hierarchical Clustering Method

M. J. Cheon!- Sam Yaw Anaman!- Soumyabrata Basak?- S. T. Hong?- H. H. Cho%#

Abstract
DP(Dual Phase)d2 H2to] E9} wlERIXLO|EQ] 24 o7 FAE o glom 1980 the] 7
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2449 Fiol SEHM, WE ABAY T AN Folt 249 Fgol Byt Folsl

|

. 2 Aol M= wlolA &A1 E DP590A ol A 274+ AitES VIASE ZIME ol &3 A
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A Study on the Microstructure and Phase Analysis of Pure Ta
under Heat Treatment Condition

H. J. Lee, H. B. Hong, K. H. Lee, M. C. Jo, L. J. Park, H. H. Cho

Abstract

oA A= Pure Ta 2419 thekslh dajg] 7ol dis] =AM oW, Ta 2412 A x=4

Mol T35 T A8 1ol Ta &A1 7FeAdel vlA= oﬁo% A7) 918l
A A} ukak ek 3] 2 (Electron Backscatter Diffraction, EBSD) &1 4 S Algatlon, AXE A
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Ao A A 5
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Development of Multi-material automotive body parts

C. H. Lee, J. E. Lim, M. G. Seo, Y. K. Kang, W. J. Sim, D. K. Kim

Abstract

In the overseas automobile market, the demand for eco-friendly cars is rapidly expanding, especially in the
Chinese/North American/European markets, in accordance with the Paris Agreement, and the automobile
industry is shifting its paradigm from internal combustion engines to eco-friendly cars. In the case of eco-
friendly cars, the weight reduction efficiency is directly linked to energy/driving performance, so there is an
urgent need for a weight reduction solution for parts. Various materials such as high-strength steel plates,
aluminum, and composite materials (FRP: Fiber Reinforced Plastic) are being applied to reduce the weight of
body parts. In this study, we developed a lightweight multi-material body part that improves the weight
reduction and structural performance of an eco-friendly car using aluminum and FRP materials.

Key Words : Multi-material, Aluminum, FRP(Fiber Reinforced Plastic), Automotive body parts
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Development of car body collision reinforcement using roll
forming process

C. H. Lee, J. E. Lim, Y. K. Kang, D. K. Kim, W. J. Sim, K. S. Park

Abstract

The roll forming process is a forming method that uses continuous bending, and is a process of forming a
part with a desired cross-sectional shape by passing a material through a continuous forming roll. In addition,
it has a low investment cost compared to the press process, and is advantageous in manufacturing a closed
cross-sectional shape, especially in manufacturing high-strength materials with low elongation and high
strength. In this study, the forming pattern design and process analysis for forming a car body collision
reinforcement were performed using Profil, a roll forming-specific program, and the Abaqus program, and a
car body collision reinforcement prototype using a stainless steel plate was developed through optimized
process settings.

Key Words : Roll forming, Car body collision reinforcement, Stainless steel
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Observation of Martensitic Transformation in Metastable
Austenitic Stainless Steels during Electrochemical Reaction

G. Leel, J. Chael, M. Lee!, H. N. Han*

Abstract

kst 7] Wl A"V 2o o S iHIUOlEA AHRIE 2ol 7] 8 ekE-
% PFEEIAFOlE REj 7 WAShE Zlo] #HEEJT. AHE AedFoRE st &5 AAdS
T A3, A S3xde ghste] mtERIAolE W E 7 B AIEHE EBSD, XRD B HTho] EX
A FAS FE gRleln. d7EEnke T B A rtERIAolE HEE HE A a1 #s)
12k, AAE AsdFoe] ofd HEHdFo = o]gste] FUNES dovE 55 AHES I
Sttt A i HEe; A AHE 2Heke 2AA S5 A S vtERIAO]E WE 7L
AT, A7)skenkg T Bk ntEdAolE WH dAdS AR BAsH] f18,
COMSOL Multiphysics AZESJOlE &&ate] = B 55 A4 Algdold RdS 753513
o AEdHeld BES S Ats-3e w3 T ST B2 55 A EolA AlE S3Edel
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o|E WEjZ} Al SHEWA S Mt FH o= Q] JIFS s F ASS WA

Keywords: Metastable austenitic stainless steel, Electrochemical reaction, Martensitic transformation,
Extreme surface
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Study on the microstructure and electrochemical behavior of
Al-Mg-Si alloys with heat treatment and Cu addition

H. B. Hong, Raj Narayan Hajra, E. J. Shin, J. K. Kim, J. S. Lee, J. H. Kim, J. H. Kim, H. H. Cho

Abstract
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Study on the mechanical properties and microstructural
changes of pure Ta by hydrogen charging at high temperature

H. B. Hong, M. H. Kim, M. C. Jo, K. H. Lee, L. J. Park, S. H. Jeong, S. Y. Lee, H. H. Cho

Abstract
H Ao A= LPCVD(Low Pressure Chemical Vapor Deposition)E ©]-&3te] Pure Ta 4
Al a1 a4 AYol WA= FEFS AT AFE 10 torr §EEe g4 Z91716dA 900
~ 1100 °C=® 7143k &
Fste] FA4 Gyl wE 7
Sholl whe} Zash, o= ofd
Ay o] Mg EL7leh vugds o, F4 E97IddA FaH o
ym, 53] 900 °CollA =47t 7IAA SAd nA= 93] 7H F=EUAA vedn 7
Aoz wAlTRE EAstr7] 918 #3 dAn 4 (Optical Microscope, OM)# 1 2}5-
(Electron Backscatter Diffraction, EBSD) &7 7d-& AM&3to], 7} Z3lol|A dA o 23 3
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Keywords: Ta, high temperature, hydrogen charging, microstructure, mechanical properties
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Study of the Sheared Surface Pattern according to Rectangular
Punch Shape in Piercing Process of Aluminum Thin Sheet

K. G. Park, J. S. Lee, S. M. Jang, M. S. Joun

Abstract
In this paper, finite element analysis and actual experiments were conducted to analyze the sheared surface
and fractured surface of aluminum material according to the rectangular punch shape. The simulation results
and experimental results for the shear process were compared to confirm similar shear patterns and shapes.

Keywords: Finite Element Analysis (+3F2.43]4), Piercing Process (¥4 -&74), Aluminum Thin
Seet(&Fn|F ), Rectangular Punch(ZAH2+E 1 2])
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Finite Element Analysis of Aluminum Edges and Electrode
Busbars for Energy Storage System

S.G. Lee, C. M. Song, Z. Y. Lee, S. M. Jang, J. G. Eom, M. S. Joun

Abstract
Most aluminum parts used in energy storage devices depend on overseas imports and require domestic
production. In this study, finite element analysis was performed on two types of edge and electrode busbars
to utilize basic data for die design of the progressive process.

Keywords: Aluminum Busbar(%7]% HZ=1}), Finite Element Analysis (3843l 41), Progressive
Process (ZZ = 1# A| B 3-A), Energy Storage System(°ll U %] A -7 4])
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A Study on Pressure Difference Characteristics of Sandwich
Type Filter with Gyroid Inner Structures

H. Kim, J. C. Beom, D. G. Ahn, J. B. Lee, S. Y. Jung

Abstract
Mo F714 H2 = (Triply periodic minimal surface : TPMS) -3+ 3%7‘4{1 Yy Fx g4
2 FA3 AN S FHAS 7L = FEolth TPMS Wi 3o Ap7hegte] A
sto] CO, £ el 7]of& Aoleta AR E 7ol o]& o]&3k M EHi]?Sé 24 & AZsta
xll

Zb goh TPMS W7 25 7H] M= XE ZHol| gk b Atst o
o] A olA= AolRole iH FZE 7 MEAE Y =%
stk 712421 TPMS & FollA A4 div] 1WA v7F E7] =EEH AolRo|l= Fx2E

A3FA T 40 x 20 x 40 mm3 7)ol Z}ZF 5 x5 x5 mmd, 10 x 10 x 10 mm® 2 20 x 20 x 20 mm® ©&¥]
AR A H s5mm HE =8 AEXE AHE AZsgln. Aol Zol= ?5’: AA B AR
nTopology SIWE A}-8-3lo] A A5 aL Figure 4 48] E AFE3FSItE A4l PC AlE <l PRO-BLK

102 AgsHATh A A AGAE olgstel 24 L L WM 01%4 P &wel wet
A4e sk AW A3 w9l A DA A25%, SRt MEFS Aol ¥ £F
Hi e B0 5 Ak

Keywords: Pressure Difference, Sandwich Type Filter, Gyroid Inner Structures, TPMS sturcture

1. ZAUEn 71 AFst, sk

2. ZAYsty 7AFeE, sHEA

3. FAdEu 7 AFstY, ug

# A 71 AF-8t3}, 1147, E-mail: smart@chosun.ac.kr



E B O BH. O|H 1. Y32 HoH B2 o] M8l
Door Inner Mold Demonstration Activity for Muti-Core Structure

H.B. Choi, S. H. Lee, S. W. Lee, S. W. Lee, H. W. Kim, D. Y. Kim, S. H. Lee

Abstract
H, A7l UAE sHPdo R 7|dtsl= EHEE ko] HapH o FalstHA] oA
& Agshs dEE Aol Selua gk, SAw FAAY HuE el e Erve)
o/ HAR Ade] 9% AARE A} 24 GQd A5 TEE 4 L 79
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2 A5 Gl (Aluminian) BAE AARE] A0 Heizk B Fajel.
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AR, Aayt 2 s giA|EE S 7 6000418 A E-S el vlske] T WyikAg
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B Al Sl £EE 2Rl o] o AYRA0R Helzme] & FY Nzcrry o)
)

Keywords: Smart Mold , Alumimum Stamping , Multi-Core , Data Analysis , Close Car body part
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Defect Detection Method for Aluminum Door inner Press Stamping

H.B. Choi, S. H. Lee, S. W. Lee, S. W. Leg, Y. S. Gong, D. Y. Kim, S. H. Lee

Abstract
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Bending Experiment and Numerical Analysis of Cu Sheets for
SpringBack Prediction

HW Jung, GW Jung, YB Yoon, MS Kim, SH Jung, JS Lee

Abstract
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Birefringence Characteristics According to Resins in the
Injection Molding of Transparent Materials

Y. H. Jeong!, H. D. Lee?, D. H. Choi’, M. A. Kang?®, and M.-Y. Lyu”

Abstract
Tt A E AlF2 R Ed o) Hado] B Eade F 5SS d8ste AE
A EA AolF o s}y HEAe AlE 2 ol o wEtME Y24 LeRd
A Wzl mE | e H=4ds 7435}

. B &
th AlHE AlolE G4, AE 2E AFE S5 58 25 9 By AV)E WA AlEE
Hoodo A AFE-3F 4=%] & SK Chemical AF2] PETG(SKYGREEN PN200), PCTG(SKYGREEN
JN200), PET(ECOTRIA CLARO200) % PEICT(ECOZEN T110G PRO)®|t}. PEICTE: Al & 2 5E F#
& 4% o]t} PETG, PCTGE PET®l Cyclohexane Dimethanol(CHDM)S H7}éle] g wm 1 v &
o] ttZt}, PEICTY 4-$ PCTGOl 2E Q] Isosorbides X718t A €Y. Ae Ay =
A& PEICTOA 74 ZAA YEF 2™ PCTG, PETG, PET 2.2 Zlolxt}. Alo]= Alo]E+= H
g Jlo]EXT ®A o] Yo x| li"“ﬂ o AgHy, 2 A3 HZdo] o A et
Egio] AlolEY w Alo]Ee] AH H= Fo

s | AAE Aol meto] & ddso] Ha
Aol A Yty AlE =9 ?%} LEb St E REde] AA YERI BYe] &
ZbEeE Bade] A Yeky. AlE e HaEdd A 9Fe vAA et ﬂ]OlE
B, AFE 2%, B A7) Wstel e HEde] Wk PCTGOlA 7HE F=eAA YEbst e
o, 58 2% Wl me HFde] WSk PEICTAA 7 AA Ykt
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ofd

o
o
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F-AZA)e] AdoR eyl skl S A3k <t
b 3E 979 (NO.RS-2023-00282316).

Keywords: Residual stress, Injection molding condition, Photoelasticity, Birefringence, Side gate, Tunnel gate
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Investigation of sink marks in injection molded specimen with
ribs

S. M. Sung!, H. D. Lee?, S. H. Lee?, M-Y. Lyu?

Abstract
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Design of Stainless Steel Nut Warm Multistage Former Process
for Solving Tool Failure

Y. B. Yoon, G. W. Jung, M. S. Kim, H. W. Jung, S. H. Jung, J.S. Lee
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Development of mechanical electrical characteristics analysis
and finite element simulation of CCA wire for stator winding

Y.J. Cho, J. S. An, S. H. Yeo, S. K. Hwang, M. S. Jeong

Abstract

A71252F & 8% TEERE AXE A H8EHE EH Y 249 54 4
Z1¥ksl Wdls Az A 34 AAZE 27 FHY. CCA(Copper Clad Aluminum) €fo]o]+=
Astel vlg Ao Aol oy, 7IE g ekeloet Hlus W14 Ads, VIAA A=,
A A AAlA ztelE HRIth, wEka CCA ¢ AE Mdetar agx A T4
&S P SAg AR A57F Hasitt

A= CCA ¢foloje] 1 Ak, A& 2 ALE 54 48, golofd
AgH &FuE 1000 AlEe] &5 dFvEoR AaEw, CCA <toloj7t g gfolojr T}
ZNAA e 2 AErt W Aor EHAT. e FAPHAARAE S o] &ste] £ho]of
Y5, U= &Ae FA 2 AWE 47 S48, aga, FE d HEEPDIV)E
&3l sfololo] HA s HIISATE. CCA ¢feloje] Ag- 71 T8 ¢felo] div] W&
AAdes BHelon, 3" ¥Rt ofygl Zed &A =3 TRy HAd dFS
A= aa9s gl & AT

ek a2 A {3 84 AT IS 9% AE lds o, Al HAHle]
Aol wE sfolojo] HE S st k. dd mZEE folo]e mdk wiAUZFS
A 2 3 a4 A4S T8 4R A A AA ks =EshaAt kot

o AFE ALY A A 7SN EAL (FAE - wskgAaAlE Wl n b S E Y
Ay A2"EE 800V 3 Lad HAF &F7] 7l A, HAME : No. 20014421) 2] Aoz S = ¢S
1 A AT, RUYERELF

2. ko) et 7174138 Hi-
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Microstructure and Mechanical Properties of Ni-based Powder
Metallurgy Superalloy After Shot Peening and Subsequent Heat
Treatment

H.B.Sim, B.R.Hong, Y.J.Cho, H.S.Choi, H.l.Park, M.Y.Seok, Y.N.Kwon, D.J.Lee

Abstract
U 718 29 35(Ni-based superalloy)S &0 A Hojyk 4w F2]X A4, 92
A, Wikshd 2 AAAS AREtd, 539 d4S 7 e 8 A S
AYa Qo] 7] Azl B Yl Seol=et 22 aAT FFE FE ARSHT AA
F37] 7k~ BHR Qe w284 0 a7 alE AAE e 0 w2 2EdA
zZhs o atr, o]& 93 Az 54 iado] dFA o)t
EHAALETA T AE 3 (Shot Peening), SMAT (surface mechanical attrition treatment),

FEAN7= w0 o] T £E MY BALY HYGE A SHATIH, 55 R

aEow A2 FAE FEANA FES HES A8, olF T xS 4F AFsHS

Fieste] ZIAA 54 FEA7IE b del AR E A o shA Y, del e AP

o] ofdy A =S sl MEolHo] glojx A HER, Y]ojeh o] Aol FEE =

F3Eol HE5= Aol dutHoltt mehs, xlAdLAdT s 2Wd Sl A&7 A=
Q=

2 ATelMs 2 obFoR Alxd Ni 2lddtwoeR AHe AFI § 747 30%, 1,
33, 53, 103, 30+, 60 &S £E ¥ FTAE ALk ofF gy Al dis] 57
VZHCF) A a2aZ Ad(eE-otd A)E AdE A, a2asE 540
P As Fdsigith ofdl Wid e F4s7] fs] SEMI EBSDE  ©]8-3}e]
Al S AEegla, XRD AEeE SAE T AReHs Wrtekdd. o A
dub e R Az 545 Aslrls e dexl dAYe] AR ek, 4
AFgHel Aol ods] fAsta gle], oled AfisHe dFer AL Aol
A TS ARANL 5 AAT. W, uF7] v 2 Ao vz FTe] Fdel #EEA



AP, #hdol FAI AN

agrch # shaw B s, 24 el dgol
PEA dRes F9T 5 A9
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Microstructure and Mechanical Properties of
Multi-layer M4/G6 Tool Steel Made by
Direct Energy Deposition Process

M. S. Jeon, J. H. Park, D. J. Kim, Y. M. Koo, K. A. Lee

Abstract
XA 54 AF Ax ¥4 5 3l DED (Direct Energy Deposition) 372 W2 A% &
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stlom Aol T4 /A4S ZAMEITH
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LI Go,M4 Ateloll A= A4 Ao o7 Fito] WAYFE dilution G ol F/dH AT M4, G6 B
Ao XM= FF4 2 martensite / austenite matrixE YEFH I S austenite TROA F7d 9
carbide”} th #ZE Ak EBSD &z A3k Geoll Hla] M4 F G A m A grain size} %—8—
austenite fraction®] F1E AT} Dilution G2 TS FHE] H3] =3t grain size®} =
HA2 A 54 A3 G699y M4 dolA Z}7F 650~670Hy,

austenite w52 LEIY g

820~840Hv 1ol Zto] <1l o, dilution & Holl A= 720~740HvE G69F M4 Alole] ks
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Fig. 2. EBSD mapping of M4 / G6 multi-layer materials manufactured by direct energy deposition
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Study on the effects of tempering on the mechanical properties
and microstructure of low-Yield ratio control steel

M. H. An, E. Y. Yoon, Y. S. Lee, Y. Y. Woo

Abstract

~
HO

A1

Aol w2}

& Az A

my|

—
fite)

N

ey

A

ki3
=

= oA

A2

Jn
ofp

o

jrase]

o

st
5
M

oj

¥

wAO

900MPa& ©]

M
70
XO

—_

} 7}

k. ey 9
=Rl slth. wEkA 2 dgelA e wHY A

i

wmo

N

il

o

800Col A 30minEsk o] =

o
=

9] 0.25C Steel

7} 300C,500Col Al 1hst B Al & 717

0
o

ey

Keywords: Low Yield ratio Steel, Impact toughness, Tempering, Micro structure, Mechanical property

Bl
iz
i

o

in
A
o
7 <

R

Ho 4
W !
= nr
5 o
= T
3! B
o
® &
Mo

B T

E-mail:yywoo@kims.re.kr




Abstract

Finite element analysis-based optimization of the structural
performance of artificial sternum
M. J. Ham, I.'Y. Moon
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Effect of heat treatment conditions after aluminum extrusion

process on profile deformation and mechanical properties

J. W. Leg, C. S. Jang, H. T. Kwak
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Prediction of side protrusion defects according to H-Beam
rolling process conditions

K. H. Seo, C. S. Jang, Hotaek Kwak

Abstract
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Aluminum sheet surface defect detection based on YOLOVS8
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Ultrapure Water Transport Systems in Semiconductor
Production
D. H. Han, S. M. Yoon, S. J. Lee, Y. K. Kim
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Study on the Design and Application of Half-Blanking Process
to Reduce the Degradation of Sheared Surface Quality

H.B.Im,S.Y. Lee, I. K. Lee
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Weld neck flange A& 2 @t =M ttx = MA
stedel, = 0I72, = &H2
Optimal forging process design for weld neck flange forming

Y. T. Park, M. G. Choi, H. G. Choi

Abstract
In this study, a Hot forging simulation was conducted to design the optimal forging process for forming a
weld neck flange. The shape obtained through hot forging will be used as a preform for the ring mill process.
The final product shape was designed concerning the flange specifications. The goal is to reduce repetitive
trial and error by designing the optimal forging process and examining material flow, forming load, and
material yield in advance.

Keywords: Weld neck flange, Optimal forging process, Preform design
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Finite element analysis of ring mill process with forging process

H. G. Choi, D. Kang, Y. T. Park

Abstract
In this study, Finite element analysis of ring rolling was performed in conjunction with the hot forging
process. The main roll was designed according to the flange specifications, and the validity of the design was

verified through simulation.

Keywords: Ring mill process, Preform design, Finite element analysis,
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Monitoring Bead Formation in Wire-Laser Directed Energy
Deposition Processes Using U-Net

Y. S. Kim, S. M. Lee, J. C. Yuk, S.H. Park

Abstract

Wire-laser direct energy deposition (W-L DED)2 dlo] A2 A E &§Zo] ¢olojE Fda &5
=& AZaE WAoot thekst A W4E Bbdow ggdofr st AR, BAAS %
Aol AAE™ dSF3t7] ojef& Adte] AT 5 Sk dF 50, sfolofet M= Afo] Ao
Aol el A e oluA7E ghelol= HFH o] A o] WA ojul, &5 9]
ol AW OoR | FPoF FAHM, dripping AT KL F Atk Eg, HFo] wkE
s 4 UEe] ofd Foeant fAeHo] ATl A= do] Bol= EAlZF ARG o]
A3 @2 B=TE FARE A2 EHE fASES sto] vAlzd g dFdFe vAH, 74
o 44 540l guiA dAH R Ewdd VA4 EAS 2dE S vk o] #AE dZ
371 S8, B4 BUEE Azw el daste, 34 oA Ag B 54 24
sl Held 71 semantic segmentationS 41§35} 31 T, Semantic segmentation> oW A v 74 A
= 4 g9z sk Jed I eR, 4 AAE Y Adod Ao w A7Eiste] &
gk 53], U-Net B 7hagk o3 Yol me <dito] Zhesiths Axde] slof aig =g
= A&t &4 JhviEt®E A5 FA olvA el dripping 293 & A FH9E A
oz Edgon, 74 Ao Aojgt MAs FAse dudss T s s 24
T UAsdTh ol WA Ads HAtor gk, 349 FAS FEANI] AT Fag
Zed BT 28E A

Keywords: Direct Energy Deposition, Semantic Segmentation, U-Net, Defect Detection, Process Monitoring
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Development of DED Process Simulation Technology for Cold
Press Trimming Die Repair and Maintenance ||

S. J. Park, J. D. Seo, D.Y. Jung, and J. W. Lee

Abstract

In recent times, the automotive industry has been rapidly undergoing a transition towards e-mobility
solutions, leading to increased demands for lightweight, precision, and high productivity. Consequently, the
use of high-strength steel sheets has become more frequent. From the perspective of the cold press process,
the growing use of these high-strength steel sheets has a direct impact on the lifespan of Dies. As a result,
many researchers are working on repairing and maintaining trimming dies by utilizing techniques such as the
multi-material complex additive manufacturing technology, where non-functional parts are made from cost-
effective materials while functional parts incorporate high-cost, high-hardness tooling steel selectively.
However, the current practice involves recovering completely damaged molds and determining the repair
regions through visual inspection. Therefore, there is a need for research into technologies that can
quantitatively predict and assess these damaged areas. In this study, we analyzed the distribution of
compressive stresses that molds experience during shear deformation, predicted the target number of cuts
relative to stress, and established clear criteria for determining repair regions during trimming die repair and
maintenance. Furthermore, by performing DED (Direct Energy Deposition) additive process simulations, we
aimed to predict the residual stress and thermal deformation characteristics of dies during additive
manufacturing, addressing issues such as cracks and deformations that occur during large-scale additive
processing. This research aims to achieve a reduction in the time and cost involved in repairing and
maintaining cold press trimming dies.

Keywords: DED(Direct Energy Deposition) Process Simulation, Trimming Die, Repair and Maintenance,
damage and repair region

o | P
2 >
>4

R ES

=2 9 o2

10 2,
=l

HF N

. E-

3

ail: sjpark92@shym.co.kr



oA 7hashs] 20243 FAstEYE 25F

ESR 3322 HM =g slo|lH HAEHE STD61 & 12

i
02t
N
Ol

Hot Deformation Behavior of Hyper Casting STD61 Steel
Manufactured by ESR Process

S. H. Kim, Y. J. An, J. Y. Jeon

Abstract
STD61S d7F 28 T3 e=r, 2 1A zZdss Fgolu =49 Azxd A&d
T} STD619 A% WAoo g= AdurAel % FA 2l DC(Direct Casting)9t A7) &gl A&
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st & dart vk # dAFelA= DC &4 4 DCE
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Effect of post-heat treatment on the microstructure and
tensile properties of rolled high-strength Co-based materials
for diaphragm valve applications

J. H. Park!, N. G. Song', J. H. Choi?, M. H. Park’, K. A. Lee'”

Abstract

Diaphragm valvet= WF=A] A2 FAo A9 uek 7t 2 31549 f5S
AHE-Elt). 53] diaphragm valve®] 7-9- REEA Q1 stF 3 obE Afojo] AY = =
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Fig. 1. EBSD mapping of hot-rolled Elgiloy and SPRON 510 Co-based superalloy materials
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Fig. 2. Tensile properties of Elgiloy and SPRON 510 Co-based superalloy materials in as-rolled and post heat treatment
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High-temperature wear property of Ta-10W alloy

T. H. Kang!, J. H. Park?, K. S. Kim?, K. A. Lee'#,

Abstract
Ta-10W e ¥ &84, 973 A4, st AdAES dehde 128 Fao=, &
AN E Ta-low FFe 1 vhE S4ol dhs] zAEkh me vk Age g

=
= R =T
o AlgF E.&U) 2 (ballondisc) WHOE 2000 C, 400° C, 600° C B 700" C2] LIo]A]
ot wqsg 2e ohe AF A3k 2000 CAA 600 CAAE Ta0s o oo A A
Yo §3 maE Q) vhw Eadel Harh Ag4el b A%E AT W,
& 1]

700° CollA= =3t AtstE FA4 9 wE BAoR ) wiE EHo] A FUbete AE
YERITE mtR S5 (wear rate) AlAF Ay, X7F FUHEA] wel vl SEE R4S
2007 CollA 2.12x10% mm? - N'-m', 400° ColA 2.67x105 mm® - N'-m', 600° ColHE

421X10°mm?® - N - m'2 A= Aok ¥hH, 7007 Col A& mhREo] 3.87X10% mm?® - N - m' &
R &57F @48 FUFsGITh v EE BA Ay 2o wmel AR thE vE HAYFo
SAHATE 200° CAE= FEol(furrow)?t FEe]l 5AA A2 wiEZE AujA o],
400" COllAF-El &2 miurt FEex A #HFEA oM, 2007 C W] whR F FHA T Ho
g Bo] #AEE AFE Btk 6007 ColAE vk AlF & xWolA o FE ] AlslEo)
Ao, o= TaAl FaolAl YEYE pest oxidation #Ago= Aw=E 5 vk
7000 ColA = old v E FAE oM Ze FHolet #4E, 1 AstEe] FE
AZH AT X-A 3 ZH(XRD) 4] A3}, 2000 C, 4007 C, 600° C ZAoNA a-Ta Ao] &34,
AR WS YehlE 3 olFo] FAETE wbd, 7000 CollA = Ta0s I =7F B2 Ak
37 AHEE PO R Ta-10W Tl L& vk wAYZ sy = A wzaadc

o

Keywords: Ta-10W alloy, High temperature wear, Ball-on-disc wear, Oxidation, Wear mechanism
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Fig. 1 Macroscopic observation results of Ta-10W wear specimens

at (a) 200 °C, (b) 400 °C, (c) 600 °C, and (d) 700 °C.
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Fig. 2. (a) Weight loss values and (b) wear rates determined as a result of elevated temperature

(200°C, 400°C, 600°C, and 700°C) wear tests of Ta-10W alloy.
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Design of Parachute Metalwork Preform Shape to Prevent Underfilling
S.H. Jeong, I. K. Lee, S.Y. Lee
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Study on the Microstructure and Mechanical Properties of
Inconel 718 Induced by 6 Phase Precipitation Heat Treatment

S. H.Yeo,J.S.An,A. R. Jo, N. K. Lee, M. S. Jeong, S. K. Hwang

Abstract

Inconel 7182 il FAA e -8 7|A4 EAS vpRoR 395, 7h2EN, Ak Aklol A
de] AR E e 2UddEoR AEdel o8 7IAE 4o ARHE 54 7ML At dEAeR
Y, v, 8 7F AEEH O e e Wy AAelA AdY mAE @ JPA Fel dFE vA=
Aoz d#HA At & FS 4E37] 915le] delta process (DP) 2 preaging treatment - delta process
(PAT-DP) & 4 A+7F &ustA &= vk # AFeA= dA2 =71 ¥ Inconel 7182 7|7
2 B4 2 nAzFe td G tigte] BA e s A8 x7A o 2= homogenization (Ho),
Ho + PAT, Ho + PAT + DP 3717 €A8 2711S& 22t AL&3th 2 427 389 A5 98 X
12 mme] tEAHoZE 7R e, 900C, 1/se] 2%=ZF7o4 Gleeble-3800 GTC #H| & ©]&3l 1

H
2 GHAPS FARGt 1 GHAY FA A3l Ho+ PAT +DP G422 Fad &as e 7
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dats S A ol F Ay s AES HSal, strain 0.33 X HolA o2 dA7 Zdel g4
g o) o= AAA ANUAE wF dynamic recrystallization 3o ol wE Aoz
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Study on Cold Forming Process through CAM Control of Ultra-
High Strength Steel TWB Applied Side Sill Parts

J. Jeong, M. Kim, G. H. Bae, S. W. Nam, J. H. Lee, J. H. Song

Abstract
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A Study on Differential Cooling Process
for Reducing Shear Strength of Hot Stamped Parts
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Investigation on the secondary bonding process of carbon
fiber/PEKK thermoplastic composite with large area pattern

H. S. Choi, T. Y. So, Y. J. Jeon, D. E. Kim
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Ho
e

Ho

—

WA S o] 2} gH(secondary bonding)o] 2k 2

Aok A2FAe] AdelA 7] A4S, 3t

ke

o]-gsto] 4

=
=

SER)

o

)

| flate] W%
el 48

oF7

3

Ton

boleh mhebd o

5]

of mAE gl dis] A

i

Keywords: Thermoplastic Composite(PEKK), Secondary Bonding, Pattern, Peel Ply, Bonding Strength

nh o
iy
< B
B o
T 1z
=) Ho 2
R gr
X 4 x
P
Il
B B Hl
A
NN
Eoale
RO RO =0
0T
o T g
RN



RN S o[B8 HZctxo FEuE AP
YR DR AN

Study on Die Failure in Hot Forging Using Finite Element
Analysis

J. G. Kim, D. C. Ko, J. S. Jang

Abstract
This study analyzes die stress in the hot forging of parachute harness parts using SCM 440 alloy steel. The
die material, QHZ tool steel, maintains its hardness and heat resistance at elevated temperatures. Finite element
analysis was conducted to evaluate the stress distribution during the preforming stage. The analysis revealed
that while stress is generally well-distributed, certain areas experience stress concentration, increasing the risk
of die failure. These findings emphasize the importance of addressing stress concentration through design
modifications or structural improvements to prevent die failure. This research offers valuable insights for

extending die life, reducing production costs, and improving product quality.

Keywords: Finite Element Analysis, Die Stress, Hot Forging,
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Fig. 1. Preform die stress analysis results
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Damage detection of aluminum pipes subjected to bending loads
using Acoustic Emission Testing (AET)

I. G. Choi, W. J. Chung, C. W. Lee
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Study on the Manufacturing of Fiber Metal Laminate
Specimens Using a Local Heating Multi-Point Dieless Forming
Process

J. W. Park, M. S. Kim

Abstract

Lightweight design has always been a critical concern in the automotive and aerospace industries,
prompting extensive research. Recently, Fiber Metal Laminate (FML) has gained recognition as a promising
solution for achieving both reduced weight and high strength in crashworthiness designs. This study
introduces a novel approach for the fabrication of FML products using a multi-point dieless forming (MDF)
apparatus. MDF technology, optimized for small-batch production, allows the shaping of various curved
sheets. In this research, a localized heating effect was applied to the MDF apparatus, proposing a new FML
fabrication method akin to hot press forming. A simplified MDF device was developed and used to produce
rectangular FML specimens. Tensile tests on the fabricated specimens revealed significantly higher tensile
strength compared to conventional aluminum products.

Keywords: Multi-point Dieless Forming, Fiber Metal Laminate, Local Heating, Sheet Metal Forming
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Elastoplastic finite element analysis of a rotary tube draw
bending process with three-ball-joints mandrel

Y. B. Shin, B. S. Hong, D. J. Lee, D. K. Moon, T. K. Ha, M. S. Joun

Abstract
A rotary tube drawing bending process with three ball joints mandrel is simulated focusing on the
springback prediction with the mandrel motion. The elastoplastic finite element method with the multi-body
treatment scheme to deal with the four-pieces mandrel is utilized. The validity of the predictions is evaluated.

Keywords: Rotary Tube Draw Bending (2] % 7+ 2. = 2 9-# ), Springback (¥/d 3] &)
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Tensile Fatigue Tests of Fastener for Aerospace

J. H. Park, S. H. Park, J. M. Choi

Abstract
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Micro Spot Welding Analysis of Automotive Valve Sensor
Components

Y. G. Kim, H. M. Kim, S. M. Joo

Abstract
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Thermal fatigue characteristics according to the changes in
hardness and impact toughness of hot work tool steel

J.U.Kim, K.T.Youn, R.G.Lee, C.W.Hong, S.J.Kim, D.M.Son

Abstract
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Keywords: Hot work tool steel, Thermal fatigue, Heat Check, Heat Teatment, Hardness & Impact tough
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Evaluation of Material Properties at High Temperature of
Wire-Arc Additive Manufactured Heat Resisting Super Alloy

Y. Chae and M. Kim

Abstract

This study addresses evaluation of material properties at high temperatures of a heat resisting super alloy, In
718, which is deposited by the wire-arc additive manufacturing (WAAM). The WAAM-ed super alloy were
prepared by deposition on the SUS316L substrate with different deposition rates. Compression specimens were
prepared from the built block by the WAAM to evaluate its material properties at high temperatures. Both the
super alloy and the SUS316L were tested to investigate changes in the hardening behavior at various
temperatures ranging from the room temperature (RT) to 1100 °C. For the high temperature tests, the Gleeble
3500 system was utilized to carry out the uniaxial compression tests at various strain rates and temperatures.
The strength reduction rate of the super alloy at elevated temperature is totally different from that of the stainless

steel. Furthermore, the difference in the stress level varies according to the strain rate.

Keywords: Heat Resisting Super Alloy, Wire-Arc Additive Manufacturing (WAAM), High Temperature,

Material Property, Compression
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Post-weld heat treatment on friction stir welded AA6061-T6:
microstructure and mechanical properties

V.C.Phan?, J.H.Jeon?, H.J.Lee?, H.H.Cho? S.H.Lee?, J.S.Lee?, S.Basak**, S.T.Hong**

Abstract
The effect of post-weld heat treatment (PWHT) on the microstructure and mechanical properties of friction
stir welded (FSWed) AA6061-T6 aluminum alloy is investigated. The microstructural change and
precipitation behavior in the stir zone has been characterized by optical microscopy (OM), scanning electron
microscopy (SEM), followed by energy-dispersive spectrometer (EDS) analysis. The results of the uniaxial
tensile test, microhardness mapping, and fatigue life test show that the joint gains superior mechanical
properties after heat treatment compared to the as-welded condition (no PWHT). SEM and EDS analyses also
confirm that the improved mechanical properties after the PWHT can be explained by the re-precipitation and

dispersion strengthening of fine precipitates within the joint.

Keywords: friction stir welding; aluminum alloy; post-weld heat treatment; microstructure; mechanical
properties
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Cryogenic tube bending AA6061-T6: Concepts and Feasibility

Yixing Zhaot, Lihong Cai?, Meiling Geng?, Jung-Wook Do?, Ji-Hoon Jeon?, Seon-Ho Lee?
Jong-Seok Lee?, Jin-Woo Lee'#, Sung-Tae Hong®*

Abstract
The present study investigates the tensile properties of AA6061-T6 aluminum alloy at cryogenic temperatures
to enhance its formability compared to room temperature. Tensile tests are conducted at temperatures ranging
from -160°C to 20°C with a strain rate of 0.17 min™'. Based on the result of cryogenic tensile tests, a
cryogenic tube bending process is proposed. The results demonstrate that cryogenic bending significantly
reduces defects such as wrinkling, over-thinning, cross-sectional distortion, and spring-back, providing
superior performance over conventional bending methods. This process offers potential advantages for
applications requiring precise forming of aluminum alloys.

Keywords: AA6061-T6, Cryogenic temperatures, Tube bending, Tensile properties
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Electrically assisted solid-state spot joining of dissimilar
SGACUD steel and aluminum 6451 alloy

S. H. Choo, V. C. Phan, J. W. Do, C. J. Lee, K. S. Nam, and S. T. Hong

Abstract

In the present study, lap joining of dissimilar materials, SGACUD steel (0.7 mm thickness) and aluminum 6451
alloy (2 mm thickness), is performed using an electrically assisted solid-state spot joining (EA-SSJ) technique.
During the joining, continuous compressive plastic deformation is applied simultaneously with an electric current.
Initially, the current is continuously applied to reach a predetermined joining temperature (below the melting points
of joining materials). Subsequently, pulsed currents are applied to maintain the elevated temperature for a specified
duration. With the combination of compressive deformation and effects (thermal and athermal) of electric current,
the two dissimilar sheets are successfully joined in a solid state through diffusion. Nugget pull-out failure is
observed after the shear tensile test, indicating the satisfactory structural integrity and reliability of the joint.
Additionally, optical microscopy analysis of the joint cross-sections reveals successful joining without macro-
effects. The experimental results clearly indicate that EA-SSJ is a feasible method for joining dissimilar steel and
aluminum alloys.

Keywords: SAGUD steel; Aluminum 6451 alloy; Solid state; Spot joining; Dissimilar materials; Electrically
assisted.
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Directed Energy Deposition and Cermet Powder
H. J. Ha, D. H. Ha, J. I. Hong, D. S. Shim
Abstract
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CAE-based Validation of Formability of a Roof Rail
with UTS of 1.5GPa

S. J. Kim, B. D. Kwon, J. H. Kim, C. M. Lee, K. M. Kee, S. H. Jun, S. H. Kim

Abstract
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A Study on Improving Life of Cold Forging Dies
for Back-Taper Tooth Forming of Mono-Block

1. K. Lee, S. Y. Lee, H. B. Im

Abstract
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Finite Element Analysis of Distortion and Residual Stress in

Laser Direct Energy Deposited Inconel 625 Alloy

Chanho Park, Qing-Ye Jin, Jongwook Jung, Minsu Park, Kyuchoul Choi, Dong-Hyeon Kim, Dury Kim,

Kangjae Lee, Wookjin Lee

Abstract
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Development of localization of Korea Combat Training Center
(KCTC) large reusable packaging container

J. H. Kim, J. J. Kwon, S. B. Pack

Abstract

This research describes the development process of localization for the large reusable packaging container
using in the Korea Combat Training Center (KCTC). Currently, in Korea, large reusable packaging container
is 100% dependent on imported products and having difficulties in supply due to the external environment
(COVID-19), increase of logistics cost, delivery delay, design changes and insufficient follow-up support
response. To solve these difficulties, research and development is underway with the goal of reducing the
price by 20~25% compared to existing products while having the same or higher performance as existing
products. If this research is successful, it is expected to contribute to the localization of the engineering
packaging industry by simultaneously securing price competitveness and technological competitveness in the
country.

Keywords: Korea Combat Training Center, Large reusable packaging container
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Detection of production changes based on vibration trends
according to changes in the injection molding process

J.H. Lee, H. E. Leg, J. S. Kim

Abstract

In this study, 10T edge devices with acceleration sensor were installed on the surface of the mold to collect
real-time vibration signals generated by the mold during the injection molding process. To analyze the
variations in the collected signals, injection molding was conducted under six distinct process conditions.
The analysis of the mold vibration signals based on the different process conditions revealed trends and
patterns. To build on these findings, cosine similarity was employed to facilitate a comparison of the changes
in vibration signal patterns. The time and acceleration vector space similarities between the collected data
were examined to gain insight into the similarities and differences between the data sets. As a result, the
cosine similarity under the same conditions for all six process settings remained similar at around 0.9.
However, when different process conditions were applied, the cosine similarity value decreased to below 0.5.
From these results, a cosine similarity threshold was established. By applying this threshold to the analysis of
the vibration signals generated by the mold, it was possible to determine whether the molding process was
stable or whether variations were occurring due to changes in process conditions.

Keywords: Injection Molding, Vibration, Acceleration, Process Pattern, Process Monitoring
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Effect of Yttrium (YY) on the Dynamic Softening Behavior of Zn-
Al-Mg Alloys During Warm Compression

W. G. Seo, D. J. Yang, S. H. Choi

Abstract
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EBSDE AR&3te] 3= om, GAM 4
E vl o= Zn-Al-Mg F=olA Y o] 54 AZAA 7%%011
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A Study on the cold rolling process in Invar alloy steel for
membrane contains of LNG carriers

S.1.Son, J.T.Kim, Y.Lee, J.H.Son

Abstract

ol 3} A 7}~ (Liquefied natural gas, LNG)oll 3+ =& ZXAA 2] LNG A8t
of W wek Frbetal 9lE FAlelth LNG A S 93 2 A A= -163TY A
= AN - 7IAA 5ol aTrE olF WEete o] AAE F Invar Fa 7 (Fe-
36%Ni)> = A4kl 7R kA gt W B g9l (Membrane)e] A& EFIS] LNG &2
°] GTT(Gaztransport & Technigaz SA)it 7} gfo] A A5 H fF-3tar Q1] Invar 542 A
ofEeta vk T AFETel tig ol tHEe GTT &4 % &rshy] o
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o o
2
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Keywords: LNG carrier, membrane, Invar 36 alloy, Roll-to-roll
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Enhanced Hardness Prediction with Optimized Microstructural
Parameter and TTT-Curve

M. K. Razali, S. H. Chung, M. C. Kim, H. K. Moon, M. S. Joun

Abstract
This study uses a finite element optimization technique to improve the accuracy of hardness prediction in
materials. The process focuses on optimizing important microstructural parameters, heat transfer coefficients,
and adjusting TTT-curves for better results. The method provides accurate outcomes when compared to
simulations using reference parameters. It effectively optimizes grain sizes and TTT curves, producing phase
fraction predictions that match experimental data. With the optimized grain sizes, phase fractions, and Hall-
Petch variables, the final hardness is calculated. This approach integrates the effects of dynamic

recrystallization (DRX) and work hardening (WH), providing an accurate and reliable method for hardness
prediction.

Grain size Phase fraction

s

Fig. 1 Hardness prediction

Keywords: Finite element method, Hardness prediction, Microstructural parameters, TTT-curves
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A Study on the Variation of Mechanical Properties of
Compression molded PET Felt

E. C. Jeongl, Y. D. Kim?, J. H. Lee?, Y. H. Kim3, C. K. Yang®, S. H. Lee'#

Abstract
= AFdA = ALl Thed A JAuAHE M) 9t 71E oA S (Multi-layer)

BaAz Y A JAUAME PET Felt G2 WS, 249 B4547 27
A8 OJEMHH SENEE aHd AAE 98 b= AP E PET Feltd] 7114 574 ®sto]
W AT E FYST AAHE A s T4 3 A wdel tig A % FeAdol
g?ﬂuﬂ PET Felt 2241 &350 St 715& wWol Egstal glo] ol hHe4S 7
AW Z1AH 54 wstehs S4S 7P gk wEbA, AuAAE RBEe) Alsegel A9
TAZAANA PET Felt 2419 5 IGAHS AZfste], 29 ¢HFHE & A= te 25,
7

, 385 &% (Shear rate) =71 A AAe] 7[AH A WaE st A= tE 77
(2.0, 2.5, 3.0 mm)2] A|H-E 25°Col A AlFEA0™, 3.0 mm T2 AHo|AH % E(Modulus)S
40%, Hdl A== oF 37%9 FAE R AR tgE WH¥E £S5 100, 500, 1000
mm/min) 271 77 2.0 mm Al o] 25°Co A FaEAoH, HYE S5 W3] we} JES
°F 13%, H o AFAFEE oF 9% WIlE Bt MR & &%= F7(15, 25, 50, 75, 100,
200°C)%] Al 75°C o] =eA JEI Hof Q=T A A Akl on, 53
100°C ©]/do] & SAolA A2 thH] FES °F 90%, Hoh AgA == oF 50% 7HAsHI
olF Eall, AviAY AA Al &AY A AstE FHshr] A AdAHE FA 2.5 mm o]
2 AAFE o a1, & AT Wy olyel &% W3l wE AuAn ] HIEA Hup) >

Adow Aage o

[o5

o
%0,
o

Keywords: Compression molding, Lightweight, PET Felt, Tensile properties, Under cover
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Analysis of Hot Porthole Extrusion Process Based
on Die Shape Variation

S.Y. Lee, I. K. Lee

Abstract
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Mesoscale modeling of dislocation interaction with
nanoprecipitates

K. Yeon?, G. Sim?, I. Ryu?

Abstract

A9)et Y& B o] 3 4Ee oldists A AW ArY JAH E4S 55w
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Arel I NEEN} PA(natrix) e B AGTt EoRA TASE 8 REE A
AHow Ag Fels At et d Atk ol& B Aele YnAEE ko] F3Ag
& ur Ages B4, WY AAUFE FEE 4 Atk B, 27) A9 dE, WA
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Keywords: Structural materials, Multiscale modeling, Dislocation dynamics, Finite element method,
Nanoprecipitates
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Development of 27bar, 30m?/h class N, Purging System for
Ammonia Fuel Ship

S.H. Jung, K.S. Lee

Abstract

The global shipbuilding and shipping industry is expected to focus on ordering and building ammonia-
fueled vessels in response to IMO 2030(CO; reduction by 40%). When the fuel supply system is shut down
or the engine stops in the ammonia propulsion line, N2 purging should be performed to prevent explosion due
to the remaining ammonia in the piping and engine and to remove toxic gases, and only 25 ppm or less of
ammonia should be discharged. In this study, we developed an N2 supply system to stably supply more than
27 bar of nitrogen suitable for the capacity of 20 bar of ammonia fuel supply system. All systems were
configured in a 20ft standard for ease of transportation and installation of the N2 purging system, and the
performance test was performed by creating an environment similar to the actual operating conditions.

Keywords: Ammonia fuel ship, N> Supply System, Membrane type N generator, N2 purging

1. A&

29 2439 gAE 247k FA (M0 2030, C02 40% A 7)ol t<st7] 9&) ¢rmo}
Ax F2 ek figk JF:Ze W 2 Axy) o]Fold Aow datEodr. FHS
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ol dEYolR 1 i wx] 9@ {54 7t AAE st A HA N, purging) S
AAske | 25ppm o] Eke] kR Uolnt viEE = JEE ook drh. AAE AT ti7]olA
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Forming Process Design for Overcoming Forming Limits
through Numerical Analysis-Based Draw-In Control Utilizing
Multi-Stage Blank Holding Force Control

J.H. Lee, T. H. Kim, S. O. LEE, J. H. Song, J. S. Lee, N. S. Park, M. K. Kim, G. H. Bae

Abstract
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Keywords: Forming, Sheet Metal Forming, Stamping, Die, Blank Holding Force Control, Formability,
Overcoming Forming Limit, Multi Stage, Design Technique

Acknowledgement ©] A= ALY ST AAQEAALE XY AFEL AAE H
& A Al thel#A 3 ¥4 RUEY RE JIHKITECH 20018327)7] Ao =

AT AFYU,

{=

L @A) EATH o) HA T
2. st
# AT EATY, FAANATF



	추계정기총회초록집표지
	초록집용 가로 전체일정표
	초록집용 일정
	2024 추계 초록 목차
	1. 재료거동
	2. 특별세션 3
	3. 추모세션
	4. 특별세션 2
	4. 특별2 DIC
	1. KSTP_2024B_240
	4. KSTP_2024B_010
	5. KSTP_2024B_077
	8. KSTP_2024B_047

	5. 특별세션 14, 5
	5. 특별14 열처리, 특별5 플라스틱
	1. KSTP_2024B_070
	2. KSTP_2024B_085
	1. KSTP_2024B_141
	2. KSTP_2024B_040
	3. KSTP_2024B_275
	4. KSTP_2024B_238
	5. KSTP_2024B_266
	6. KSTP_2024B_022

	6. 특별세션 15, 박판성형, 복합재료
	6. 특별15 선박, 일반 박판 복합
	3. KSTP_2024B_103
	1. KSTP_2024B_134
	2. KSTP_2024B_233
	4. KSTP_2024B_119_추계_초록_장택진
	5. KSTP_2024B_121
	6. KSTP_2024B_143
	7. KSTP_2024B_014
	8. KSTP_2024B_246
	9. KSTP_2024B_058
	10. KSTP_2024B_182
	11. KSTP_2024B_082
	13. KSTP_2024B_183

	7. 특별세션 12
	7. 특별12 고청정
	2. KSTP_2024B_147
	5. KSTP_2024B_044
	10. KSTP_2024B_163
	13. KSTP_2024B_145

	8. 특별세션 9
	8. 특별9 고성능
	2. KSTP_2024B_229
	4. KSTP_2024B_247
	6. KSTP_2024B_291
	7. KSTP_2024B_117

	9. 금형가공, 적층제조, 제조공정
	9. 일반 금형 적층 제조
	1. KSTP_2024B_041
	2. KSTP_2024B_064
	3. KSTP_2024B_089
	4. KSTP_2024B_092
	5. KSTP_2024B_174
	6. KSTP_2024B_217
	7. KSTP_2024B_218
	8. KSTP_2024B_237
	9. KSTP_2024B_263
	10. KSTP_2024B_276
	11. KSTP_2024B_120
	12. KSTP_2024B_222

	10. 모델링, 소재응용, 공정계산, 금속 성형
	10. 일반 모델링 금속, 일반 소재 공정 금속
	1. KSTP_2024B_109
	2. KSTP_2024B_212
	3. KSTP_2024B_234
	4. KSTP_2024B_235
	5. KSTP_2024B_278
	6. KSTP_2024B_096
	1. KSTP_2024B_192
	2. KSTP_2024B_009
	3. KSTP_2024B_013
	4. KSTP_2024B_050
	5. KSTP_2024B_157
	6. KSTP_2024B_280

	11. 단조, 압연, 압출인발
	11. 일반 단조 압연 압출
	1. KSTP_2024B_094
	2. KSTP_2024B_204
	3. KSTP_2024B_206
	4. KSTP_2024B_220
	5. KSTP_2024B_225
	1. KSTP_2024B_029
	2. KSTP_2024B_032
	3. KSTP_2024B_060
	4. KSTP_2024B_207_압연_최미선
	5. KSTP_2024B_244
	1. KSTP_2024B_062
	2. KSTP_2024B_170
	3. KSTP_2024B_224

	12. 특별세션 8
	12. Closed)특별8 고강도
	1. KSTP_2024B_031
	2. KSTP_2024B_020
	3. KSTP_2024B_054
	4. KSTP_2024B_214
	5. KSTP_2024B_034
	6. KSTP_2024B_055
	7. KSTP_2024B_199
	8. KSTP_2024B_059
	9. KSTP_2024B_262

	13. 특별세션 6
	1. 특별6 EBSD
	2. KSTP_2024B_123
	4. KSTP_2024B_111
	5. KSTP_2024B_006
	7. KSTP_2024B_063
	8. KSTP_2024B_069
	9. KSTP_2024B_049
	12. KSTP_2024B_258
	14. KSTP_2024B_101
	15. KSTP_2024B_227
	16. KSTP_2024B_254
	17. KSTP_2024B_043
	18. KSTP_2024B_198

	14. 특별세션 7
	2. 특별7 국가참조
	1. KSTP_2024B_165
	2. KSTP_2024B_216
	3. KSTP_2024B_030
	4. KSTP_2024B_161_추계학술대회_ KSTP초록양식_섬유소재데이터센터
	5. KSTP_2024B_129
	6. KSTP_2024B_232
	7. KSTP_2024B_249
	8. KSTP_2024B_011

	15. 특별세션 4
	3. 특별4 디지털
	1. KSTP_2024B_243
	2. KSTP_2024B_167

	16. 특별세션 13
	4. 특별13 항공
	1. KSTP_2024B_282
	2. KSTP_2024B_255
	3. KSTP_2024B_231
	4. KSTP_2024B_122
	5. KSTP_2024B_026
	7. KSTP_2024B_056
	8. KSTP_2024B_193
	9. KSTP_2024B_110
	11. KSTP_2024B_269

	17. 특별세션 10
	5. Closed)특별10 에너지
	4. KSTP_2024B_159
	6. KSTP_2024B_139
	8. KSTP_2024B_236
	9. KSTP_2024B_281

	18. 미세구조, 표면 인터페이스
	6. 일반 미세 표면
	1. KSTP_2024B_074
	2. KSTP_2024B_075
	3. KSTP_2024B_171
	4. KSTP_2024B_195
	5. KSTP_2024B_215
	6. KSTP_2024B_021
	7. KSTP_2024B_137

	19. International
	7. 일반 International
	1. KSTP_2024B_155
	2. KSTP_2024B_154
	3. KSTP_2024B_245
	4. KSTP_2024B_248
	5. KSTP_2024B_259
	6. KSTP_2024B_271
	7. KSTP_2024B_272

	20. 특별세션 11
	8. 특별11 철강
	1. KSTP_2024B_126
	2. KSTP_2024B_221
	3. KSTP_2024B_128
	4. KSTP_2024B_131
	5. KSTP_2024B_127
	6. KSTP_2024B_194
	7. KSTP_2024B_253

	21. 포스터
	9. 포스터
	KSTP_2024B_001
	KSTP_2024B_002
	KSTP_2024B_003
	KSTP_2024B_004
	KSTP_2024B_007
	KSTP_2024B_012
	KSTP_2024B_015
	KSTP_2024B_016
	KSTP_2024B_017
	KSTP_2024B_019
	KSTP_2024B_024
	KSTP_2024B_039
	KSTP_2024B_045
	KSTP_2024B_048
	KSTP_2024B_051
	KSTP_2024B_052
	KSTP_2024B_061
	KSTP_2024B_065
	KSTP_2024B_066
	KSTP_2024B_071
	KSTP_2024B_072
	KSTP_2024B_078
	KSTP_2024B_079
	KSTP_2024B_080
	KSTP_2024B_086
	KSTP_2024B_087
	KSTP_2024B_088
	KSTP_2024B_090
	KSTP_2024B_091
	KSTP_2024B_108
	KSTP_2024B_112
	KSTP_2024B_113
	KSTP_2024B_118
	KSTP_2024B_124
	KSTP_2024B_130
	KSTP_2024B_132
	KSTP_2024B_133
	KSTP_2024B_136
	KSTP_2024B_150
	KSTP_2024B_152
	KSTP_2024B_153
	KSTP_2024B_158
	KSTP_2024B_162
	KSTP_2024B_166
	KSTP_2024B_169
	KSTP_2024B_173
	KSTP_2024B_176
	KSTP_2024B_178
	KSTP_2024B_181
	KSTP_2024B_184
	KSTP_2024B_185
	KSTP_2024B_187
	KSTP_2024B_191
	KSTP_2024B_196
	KSTP_2024B_197
	KSTP_2024B_200
	KSTP_2024B_202
	KSTP_2024B_209
	KSTP_2024B_223
	KSTP_2024B_226
	KSTP_2024B_228
	KSTP_2024B_230
	KSTP_2024B_241
	KSTP_2024B_242
	KSTP_2024B_250
	KSTP_2024B_251
	KSTP_2024B_256
	KSTP_2024B_260
	KSTP_2024B_261
	KSTP_2024B_264
	KSTP_2024B_265
	KSTP_2024B_270
	KSTP_2024B_274
	KSTP_2024B_277
	KSTP_2024B_279
	KSTP_2024B_283
	KSTP_2024B_284
	KSTP_2024B_285
	KSTP_2024B_287
	KSTP_2024B_289


	Doc7: 



