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This course covers the history, technology, and principles of additive manufacturing devices and introduces the latest

research and technological trends related to their applications. It explains the principles of various printing technologies

used in additive manufacturing and studies the applications of each printing technique.

HZA LA YH (General Additive Manufacturing Materials)
HEHZ L9 L2 Olsistl E42 ZAT 4 U AM=atet L S50 Cgt 7|2 0|82 &5 LU TSt F0[ojA

28Rl AHEAHZE MUE SESt

= g2
This course provides an understanding of the structure of additive manufacturing materials and teaches the
fundamental theories of material science and engineering that enable the manipulation of their properties. It also
covers the study of additive manufacturing materials used across various fields.

A9 A (Additive Manufacturing Process & Design)
RIS 248 HEAZE SE7IH0 gt 2HE 00 L 7|2 dRlet 22 SHE 3P =2 L 3EEA 7o

=2 1o

)
ol
2
o
o

This class introduces the concepts and basic principles of additive manufacturing processes for both organic and
inorganic materials. It involves deriving process variables for key processes and learning about process design
techniques.

|&F v (Convergence Engineering Seminar)

2 £¥2 ASHZ S8 =00l Cist ZUie| B=VIE S8t d=AA U 85T 7IES A7

This course introduces the expertise and convergence technology of domestic and foreign experts in additive
manufacturing applications.

oA g5 (Capstone Design Convergence for Engineering)

% _/':Cé'l 1%7\-"_3_ 7| O|_9_0|- _‘_7\H al AlAE{I A-|7:|| A-I 7\|2I- AIA 9HAE E|Z|»O|

= Skttt

This class deals capstone design for material and system design, analysis, and production practice using additive
manufacturing technology.

ASAZ 8244 (Additive Manufacturing Component Design)
2 Y2 AS YA 27| W R 71240 oiet a0t 2 248 A J10|=2elo) gt 2M7IES AJNSICH

This class introduces various mechanical elements in a stacked molding device and analyzes the design guidelines for
each element.

A|Z-8CAD/CAM/CAE (CAD/CAM/CAE for Manufacturing)
2 FH2 ASAHZE LYol BaHel ARE Y HA/ZE0 gt 012 ¥ Y2 NSt

This class introduces theories and principles for computer-assisted design/utilization, which is essential in the additive
manufacturing process.



* AIHYLSEE (Advanced Interfacial Research Engineering)
2 WIEE Tld/tdat Jef Aojof] @dEle ATOIM Lojths StetEkg

ol
>

4, O|EE|H EHESIHE S3, 4, we, 22|
This course encloses chemical reaction phenomena on the interfacial domains between gas and solid or between liquid
and solid, on which chemical species or their derivatives are adsorbed, converted, produced, or desorbed.

o WF3 24 (Advanced Finite Element Method)
2 £oME AY L HIMY siiME 2Ish Retearo| 7|2 0|2 L 280 Ol sk&sict. 2 £ Reteafel 712 24
FE oo a2 ALt HHE S5 stEotl 08 ARE T2 1iUS Saf 2y A8iste 28 ZESIct
The objective of this course is to teach the fundamentals of finite element analysis of linear and nonlinear problems.
This course includes the theoretical foundations and appropriate use of finite element methods. Specially, the
computer programming(e.g. MATLAB) of finite element procedures will be taught. Variational formulation, virtual

work, D’Alembert’s principle and basic continuum mechanics are covered.

« 38+ A|0]2 (Engineering Design Theory)
2 Y2 A3Az S 44 L ZolgA 0|2 ANtk

This class introduces additive manufacturing engineering design and creative design theory.

s Y- A 534 (Nanomaterials and Its Process)
Cidet &72| Li-23o] gt £2 S0l tisto] 4THED OIS 0l8%t 38 ¥ 38 12| Hst L339 E20)| tiisto]
AR
Synthesis and characterization of various types of nanomaterials, process and application using them, and
characteristics of various nano processes will be discussed.

o AZAZ AN (F4/A2H]) (Additive Manufacturing Materials(Metal/Ceramic))
2 Y2 /M1 a2 2 HeRel 47K, 0|2, Citsh B, MY 2 S8Oi| sl S&Sich

This course provides a comprehensive introduction to metal/ceramic materials, covering theories, various synthesis
methods, analytical techniques, and their applications.

« AFAZAA(2EAL/HEo] @) (Additive Manufacturing Materials(Polymer/Bio))
2 Y2 Multi-layer?! &3 Z2Ig 7|S0|AM SEAM0| AFBEl= CHSt DEAl/HI0|2 A2H0| Z27, T B, A|THO|A
PHSt= DIPILS 2 &St SS ZEoto] SEslct
This course covers multi-layer additive printing technology, focusing on the types of polymers/biomaterials used in
composite materials, their synthesis methods, mechanisms occurring at interfaces, and phase transitions.

« F20|EEH% (Colloid Physics)
2 Y2 0N LRYOIHY 24| FYEt U QIRR1S AT IZE Y OfsHE I8t OI20| Choll SHESiCt.
Understanding van der Waals force and its meaning from a macro perspective, Understanding electrostatic repulsion
and electrokinetic phenomena by electric double layer, Understanding of colloid stability, Understanding of interactions
between colloid particles at fluid interface, And current research trends.

s F57718te|B 8l =E4 A (Organic—Inorganic Hybrid Materials)
2 402 R97| slo|=2ls o] MRl A%, Cofst BHY, EAY, JI53t Y S8S SraICH
This course teaches the overall introduction to organic-inorganic hybrid materials, various synthesis methods, analytical

techniques, functionalization, and applications.

202484 UBICHELR wSHY
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SAZA =I5 (Additive Manufacturing Materials Science)
FYU2 HEHZO| ARBEl= AR 2, B, 714 42 a5 Y SEZ0I0| T2 A= g 22| L 0l 2ol thal sk
o

rol rir

This class learns material design principles and theoretical lectures according to the structure, combination, mechanical
properties of materials used in additive manufacturing, and application fields.

o 1F 1A Y5t (Advanced Solid Mechanics)
2 N=0M=, M7|ste gtEof TE o] Aol #y 83 21

| §l2IE AIHGICt

In this course, we understand deformation and stress distribution of energy materials according to electrochemical

reactions, analyze structural stability , and introduce theories and design principles for improving it.

Ofstata, 24 gy

d

njo
Elis

X9 0fZ FAPP| Sl

= t=]

]
N

ozt 4R ol5f (Multiscale Material Understanding)
2 ZE0IM= CIRFA(HEAL to fRNS D23t A7) Ofshet 2A-0| CiishA SHEsin 8EARISS AVNSHC,

In this course, we learn about material understanding and analysis methods considering multidimensional(atom to
particles) and introduce application cases.

NIA LA HAIHd (Machine Learning for Energy Materials)

2 Y2 Hilefdof chst 7HE2 ofsh L of4A| AR HAol Chet Cikst S& ARISON CHaiA AJKSICE

This class introduces a conceptual understanding of machine learning and various applications for energy material
design.

AI-8-8 (AI Applications)

B2 2010 2IAl 0l22|5 0|2 XU Y2|Z(DL/RNN/CNN/RLES AVKSHD Zalgl 2H| 22 0%, 40 U 284012 s3It
This course introduces the recent artificial intelligence theories and algorithms(DL/RNN/CNN/RL) and learns modeling,
prediction, control and autonomous control of printing equipment.

IFA=Z7F5 (Advanced Material Manufacturing)

2 +Y2 Odst Az 7|4 Vs 3Eol st A0 22X A= TR S U Vs S AVNSICH

This class introduces the mechanical processing process of various materials and introduces the latest material
processing research and technological trends.

28949 (Advanced Heat Transfer)

= TYUS HSAZ SYL A0 =2 UE, TR, SAL et U0 oigt 72 AP o6 L A

=]

A2

njo
re

9l

Mo

This class learns major governing equations for conduction, convection, radiation, and phase change heat transfer,
which are highly related to the additive manufacturing process, and methodologies for real problem solving.

ofo]Z2E20olg (Micro-Fluidic)

2 Y2 OI0|22 AAYS| CjHio|A TR L A|2F 7|9, Dlo|3=2 /4| s 0|, 010|132 B87| 44 L 88 S bto|3=
SF0|4 2 Hurzel oj2ut z|4 ¢ Z01| Cifel] SHESIC

This course covers the overall theory and latest research trends in microfluidics, including microscale device design and
fabrication techniques, microfluidic behavior theory, and the design and application of microreactors.



B71A3%35}t (Advanced Mechanical Vibration)
SR YU HEARE QIsH L0l TR || s U SH5H H30| Chigh &
0

This class introduces the core theory of vibration reduction and dynamic behavior
essential for precision lamination manufacturing.

0

e 201 CHall A7HStC.

f printing equipment, which is

« AHZPAEE (Advanced Interfacial Activator Engineering)
2 W=2 HolE AHEE R0 sk etatESel adsl, det #2| L HE Z0of 250 Z2lSiCt,
This course elaborates theoretical and/or applied aspects of engineered interfacial and/or film regimes, where chemical
species undergo activation and selective transformation.

- H}0] @335t (Bio-Manufacturing Processes)
2 22 HIO|RZ0HE 0|2510] HIO|AZIE A|ZRote HIO|235FetE4o| 22|2F 220 CisH Sk&eHt.

This course studies the principles and applications of biochemical processes for manufacturing biomaterials using
biocatalysts.

« 7]8}5t58 (Electrochemical Engineering)

2 s 2jatsie] 712012 U BaI0| Bet JI2HAS EH0N 27|t HSBY vt WSOl MHH 24 U

This course focuses on experimental analysis and theoretical interpretation of electrode reactions based on
electrochemical reaction processes including basic concepts of electrochemistry and process technology, and also their
application technology fields.

H}o] @35} (Biotechnology for Engineering)

2 TY2 HIO|2AME HaMdel o~ Q= HIO|RZ0KE Jidot= 2AIH0|233} J2|0f Cish Wit

This course educates on the principles of molecular bioengineering for developing biocatalysts that can bisynthesize
biomaterials.

Hld|o]e-8-8 (Big Data of Materials Application)

2 Y2 D2l 22 Az/E4/EY/etEe 24 0|22t Aol 88t 0|28 47151 A4 H|0|AQL HH|0|EIE &5t AlaA]
EFAHO]| CHStO] ShEStCt

This  course introduces the theory of convergence of material theory and experiment in the
manufacture/properties/properties/properties/environment of printing materials, and learns about the search for new
materials that combine material-based and big data.

AOtEAA] (Smart Materials)

2 T2 2[4 ADEAZ 2O00f| Chst 7[2dE U J|E a0 LA 20 SlEE #A48 S8 =2l S8l sl st
Sict.

This course provides an introduction to basic information and technologies in the field of cutting-edge smart materials,
as well as learning about the application of paper research through the analysis of research trends in the field of new
materials.

7164182t (Functional Polymer)
2 292 HE o2 UNPRE T2IE| 5t 3DI2IEIN} Self-assembly 7|&8 0125t= 4D Z2IE 71& @ QA =58 Cidt
o2 otz 5D Z2E J|z 200 M2tA0ILt S50t 34 E8ISI0 ARBY 4 Us AT DEAF 24

= = Sh&oitt
This course covers advanced polymer materials that can be used in conjunction with ceramics or metals in the fields

202484 UBICHELR wSHY



of 3D printing, which prints three-dimensional structures in layers; 4D printing, which utilizes self-assembly
technologies; and 5D printing, targeting complex nozzle designs.

715858714 A (Functional Inorganic Nanostructured Materials)
CIfst T F7|Heanfol EM, &, 24, U S8 2010f| Clist M2V =S st5otn 0le] 280 cist 384 E2S S50
AR MASAO| AES £ s WHES Q5= 42 SH= st

The objective of this course is to learn the technical skills of the characteristics, synthesis, analysis, and application of
various kinds of inorganic nanomaterials, and to learn the methodologies that can be used in the actual industrial field

through the engineering approach to its use.

AA3}71& (Crystal Technology)

2 49i2 Chigl TRIE A 233 012 20| U 2% A% A U B4, A% 2 202 Ciel TRIY 28 2o

This course covers lectures on multidimensional printing material crystallography theory, as well as the design and
analysis of crystalline materials. It involves studying applications of multidimensional printing through the analysis of
material crystallography.

« AFAZXEF (Additive Manufacturing Special Lecture)
2 200 m=y 2ofo| /Al 7|4 U 0|22 AJKEICH

|_—|3

5

This course |ntroduces the latest technologies and theories in the field of additive manufacturing applications.

FUEZ (Start Up)
2 Y2 HEHMZE JIeS 018% FS U FA| OlES ANl

This course introduces management and economic theories utilizing additive manufacturing technology.

Jo]:=2ZHH (The Method for English Paper)
2 +Y2 22Y 2ln M st 2o =2 2 7|¥e Avfsict

=

This course introduces English paper writing techniques for cultivating global leadership.

+ IM-Printing Bridge Program
2 dzh= Qv|=2l A2|0f Cfith OISHE HIEC 2 Sahz0te| 2o CizIRIo| M AS SESI0] CiFst ZA|of Cist 24
ofd s S8sHS stEotell 88 =0
This course focuses on learning about problem-solving and application abilities on various topics by utilizing the core
elements of creative design in the engineering field based on the understanding of the principles of printing

technology.

JFXZ2AE (Group Project)
2 £¥2 AS3HZ 05 Z2HES ot 2|0y, Ss¢Te= Y L 20 =2 Y¥AS TESIL

This course develops leadership and collaborative skills among fellow researchers through group projects in additive
manufacturing, fostering cooperation in achieving outcomes.

« 44471457} (Industrial Innovative Technology)
2 Y2 ASHZ s M MRV U Tl #Y ASH TIE8 avNEith

This course introduces industry-academia experts' innovative and field-adaptive technologies related to additive
manufacturing.



« §&3=AA4 (Convergence Technology for International Training)
2 U2 AEAE ool theate| sty nE U 35 ¢ g Z2Us St M dE 88 7IeS nS|Si
This course provides education in leading-edge interdisciplinary technologies through credit exchange and joint
research training programs with overseas universities in additive manufacturing.

 H4+58F (Nucleic Acid Engineering)
DNA/RNA/CHERIO] S5tz G B, MRV [SIetE 018St WEaAte| Hd 7|, skt S2o| 24 7|7]9] Y2|E 4745t
Aolst R2L S82| ARRIIE YOt2ELt. £3|, Zles Z2AE 020 JHYE ML HV7IMY 24 715 SNP 23 U S
C21 2[4l LHcHIO|R 7|28 AJHSICt
The course introduces the chemical structures and synthesis methods of DNA, RNA, and proteins, techniques for
modifying biomolecules using bioorganic chemistry, and the principles of analytical instruments for nucleic acids. It also
explores cases of biomedical genetic applications. In particular, the course covers next-generation sequencing
technologies developed after the Human Genome Project, methods for SNP(Single Nucleotide Polymorphism)

measurement, and introduces the latest developments in nanobiotechnology.
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+ £33 (Sol-Gel Process)

A JY2 WA 22U FO| A HFHZREQ| A 27| S| M2 4
201 22|14 L ofetA 2I2|1E AlAlsk= Zolct

This is a dual-level course for both seniors and graduate students who are interested in techniques for advanced
materials preparation. Sol-gel process refers to room temperature formation of solid inorganic materials from molecular

precursors in liquid solution. The goal of this course is to present the fundamental physical and chemical principles of
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the sol-gel process.

« AAssr g A U-3-8 (Interface Engineering & Applications)

2 52 F N 02 4, = T[A|-U|, -, QH|-HZ||, “0Al-7 ||, DA|-H|, DA-0H| SO HATHOML| S2|2/25H
St Sit A O|2el U & z|M AHEE 24 U S8 siEdich
This class is a theoretical lecture related to physical/chemical phenomena at the interface of two or more phases, such
as gas-liquid, liquid-liquid, liquid-liquid, solid-gas, solid-liquid, solid-solid, etc. In addition, To learn analyze and

application of the latest research trends will be lectured.

M e

A3 E2 (Advanced Semiconductor Engineering)

=2 BHEA| A2fo| 7|2 O|2S HIEC R IJMICH Bt A2t Z5H0)| Chsl| E=lote =0\t & Mt=0Me 2[4 g+
20| Ao|A ARCE Solf A2|2 7[5 BH=A| TS Holde M2R 7182 A/t TH2{THo)| Csl HiR Tt 3801
2RI HEE Yy S5 7120l CisiA ok=Ct

This course explores the engineering of next-generation semiconductor devices based on the fundamental theory of
semiconductor materials. Through case studies of recent research findings, the course delves into emerging
technological paradigms of novel materials and components that surpass silicon-based semiconductor technology.
Participants will gain insights into advanced semiconductor engineering technologies tailored for various applications,
transcending the conventional silicon-based semiconductor paradigm.

* 7|A38FE21 (Special Topics in Mechanical Engineering 1)
2 ZZoMe 7|[ASSEOoPM 22 MeEE= ATFO0R| T TS0l Cis A7istCh
This course introduces various topics in the field of mechanical engineering that have recently emerged.
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* 71488522 (Special Topics in Mechanical Engineering 2)
2 ZE0ME 7|AZSR20IN 22 HREs 20| kst AISO Chsll A7KSICt.
This course introduces various topics in the field of mechanical engineering that have recently emerged.

« 714188523 (Special Topics in Mechanical Engineering 3)
2 ZZoMe 7| ASSEOoPIM 22 MeEE= ATFO0Re| TS TS0l Cis A7stCh
This course introduces various topics in the field of mechanical engineering that have recently emerged.

* 714188524 (Special Topics in Mechanical Engineering 4)
2 ZH0IM= 7|ASEZ0I0IM 22 HRees AFZEO0R| Cikst FAIS0| Chsl 715t
This course introduces various topics in the field of mechanical engineering that have recently emerged.

+ AF7-82] (Research FEthics)
2 1=2L oistel 3En=Eo=2 oRe|of oifst Yetwgo2 ST

This course is offered as a general education subject on research ethics, common to all graduate programs.





