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M| M| F: Predicting mechanical properties of nanostructural materials using multiscale
modeling and Machine Learning

XEDS X HYA

=M &4 Ol ¥ ryuill@snu.ac.kr
AT 37 & 210 =

7| 7+: 2026. 7. 1. ~ 2026. 8. 31.

BEQIA: 3% (max 4 93)

N 7K

This research project focuses on the development of a micromechanical modeling techniques
to investigate mechanical properties of small scale metallic nanoarchitectures. In addition, we
will employ recently developed machine learning algorithm for investigating microstructure-
property relations. It is well known that mechanical properties show enhanced mechanical
properties at submicron length scale due to source-driven plasticity. In this project, the
student will perform the following research task:

1) Review the literature on microplasticity to become familiar with the fundamental
mechanics of strengthening and toughening of metals at small scale, under various
loading and environmental conditions.

2) Identify key components to use them for data-driven approaches using machine
learning.

3) Develop a complete machine learning model based on identified features to study the
effect on mechanical properties of materials.

4) Predict mechanical response of unexplored conditions and compare with existing
experimental results.

5) Investigate alternative model to improve predictability.

Generate a technical report documenting the data-driven models and summarizing all
findings.

Learning skills:

- Multiscale modeling (Molecular dynamics, Dislocation dynamics, Finite element methods)
- Machine Learning technique for predicting mechanical properties.

xHE A7 2NE:
It is expected that each student present at Dr. Ryu’s research group meeting to communicate

and get some advice from group members. A final typed technical report is required, which
documents the machine learning models and summarizes all findings.

7|E} £0] At
It would be great to have some computing skills, but not required.



mailto:ryuill@snu.ac.kr

SNU Xl 2 &StE 2026 Summer Internship 22 13

| ®=: ALD R AHE ™ 3 7|8 B[ A 1GZO XH'2 Thin Film Transistor 0j|A{2] =ta}
F 7

Ol ML= tHetet H7|1H 879 7 &2z 24

ez O|H|¥: minhyuk.park@snu.ac.kr

7| ZF: 2026. 7. 1. ~ 2026. 8. 31.

DEol: 13 (max 13

15| 7h L

- HIEA M= gz X 7|2 Thin Film Transistor (TFTE &2 0|5t 258t #4dM S
7|8t 2 KMCH C|AEe o] & 22| AXE F2210 AS.

- E9| IGZ0 £ 3% zadnt 2 3 2Z0MQ 23t MI|H EHoE MAN
280l 3.

- &Y &E9| I1GZO Hto|2t StEEtE SE HAof wet T, A MEf, A S5 2
S0| EetX|H, Ol= TFT ©7[H E40 2FEQl dek2 0

- 2 IHoME XS SEY ALD) W AT EHE gAlo] ZE =23510] 2Hato| EatX| =
MES EM3t0 0|2 7|HIO 2 TFT £ H|ZHst At &

- Ol M7|H, 724, ooty 248 Sl At S% /el E Oldist, 5% S73-2a
S4-T7H §Y 74| A E FESH0] IGZO TFT 2| d52 dA|7| 12X &
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Ht= x| o S 28-S Ol
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- HIIH B9 G Sl oot ME 2478 28T HolH ofY 8 Fal.

- Hpoto| FMYIY U AN S A% ol 24 717|500 Cist ofe 2 A,

ot

- ME Oh2 Yo R SHE 1GZ0 7|8Hf oxide TFT A4

A
- IGZO oo Tt AT, setE S4 24 AT
4 q
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LA | =

FIB/Flash DSC/Pico(Nano)-indentation =& &8¢t LI AH Y S 2 FoH 4 EH 24

XEm<s: g & =% O|M| Y: espark@snu.ac.kr

A 7h .

= IHes g9t 7(8te| gfg HAE 510, Ay 22| At ME™ IS &8
LI AH Y Tt SEAH N X Z2 FIB (Focused lon Beam) & X| ZHE Size effect & 21T =
U= CHASH IO A H HZE 1 HHA SHZE 512, =23H9| non-equilibrium & HEH 224 0| 753t
% HEM FH| (Flash-DSC)2t Pico-Indenter £ 28510 LI AAH Y & =22 FHI HIE A
=252 @ 24 A JAH &Y HaE MAX= AHSIAX ottt 2 HFE S50,
2EM=E| 7| MO & A M KO 7|8t Ultra-fast heating/cooling S 0| A] &t Bzt HE A
AEE 7| AX =4 EE MO &etof| cist 7H0 = 2t Q1S | A|SH X} BHC
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=25 X M=/2X 2| 7|'H - Arc-melting, melt-spinning, polishing, FIB sample =H| &
o TAZANIIEEZY EY 7Y —XRD, SEM, DSC &

LI AAH Y X X E/71A4H E4 &M 7|8 - Flash DSC/ Nano- 22 Pico indentor
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FEjO| 20N 1 £ (PPT 2 H XIE 5)
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| H| 5

In-situ SEM/Tensile module 22 Bcc LHE

133833132
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O|M| & espark@snu.ac.kr

7| ZF: 2026. 7. 1. ~ 2026. 8. 31.
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N I=ImES TS
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Hydrogel-based biomaterials for brain engineering
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Polymeric composites for soft humanoid robotics
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N [=mERETES

Thermally conductive composite adhesives for electronic thermal management
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Nanoporous membrane materials for energy production
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A H| = 3t 8 S (Chemical Solution Deposition) 7|t
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7| ZF: 2026. 7. 1. ~ 2026. 8. 31.

il

8l

oo

ol
5.

5| 7H 8.

0, O| 2

Ml

2 ™AraAe YA g setof et

Bl
70
Jjo
X0

Ct. Ofof thet 2 ubA l Bat2| 23 72| SR80 HX| 1L 2en, 1

(o]
A

0

Al

B0

ol

oF

It =M

BROl HIIAH S48

Hr

Learning skills:

LA HAXY (Thermal Interface Material, TIM)2| 0|}
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O|H|¥: hyobinyoo@snu.ac.kr

310 =2
7| 7} 2026. 07. 01. ~ 2026. 08. 31.
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==
7| ZF: 2026. 7. 1. ~ 2026. 8. 31.

:2 38 (max 2 B)

5| 7h 8.
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| H| 5

2| & 0|2 HiH 2| & &=/l daiE 2E 7

O] &: gwanlee@snu.ac.kr

3192

7| ZF: 2026. 7. 1. ~ 2026. 8. 31.
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| H| 5
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HH=H o 2 S XA

2 XH

O] &: gwanlee@snu.ac.kr
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7| ZF: 2026. 7. 1. ~ 2026. 8. 31.
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Ot

| H| 5

O|H€: myounglee@snu.ac.kr

209 2
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7| ZF: 2026. 7. 1. ~ 2026. 8. 31.
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tEZ A} (Computer simulation) 82| SHLEQ! 322 2~ (Finite
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) (H7)*SAE s542 1

Learning skills:
A" HE &

=
24

&¢h 4oy

k=13
=

2! Digital image correlation (DIC)S
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A M=
2 Xt& Lt AXH(Graphene B! MXene) == 0| &%t Flexible/Stretchable OLED 7H&

Xews 3 AN

XE=ws=:  OEf% O|H ¥: twlees@snu.ac kr
A4 30 S 316 k=)

7| 2+ 2026. 7. 1. ~ 2026. 8. 31.

DEoIA: 13 (max 13

A HL:

A4 X AP O mhet o §F0 O 7t R0 g OfotY| |2 &2 - thaoh CIAZ|0| 7t
SUE 71719 712X el A0l |10 3, O LIOot7F RH[FEHA A

BEI|17|2M C[XIQl HHO| AR 20, e XX @i

HE o= 2 SO[MEH AL #7|AL O &ENE dFEE A0 7ts

2 E2|MZ (Stretchable) 7| 5= ES '‘2Hdd S A|S(Flexible) T[22 0]'0f| CHet
He/dol BE UFE AS. O|E Ao 517 *ld) EME F= 7|&0] ER5HH

7|ZF indium tin oxide(ITO)E Lt ¥50| L F 2ot 2 Xt =0l J2iEH A MXene
M7 of HE2 ot US (T.-W. Lee et al. Nature Photon 2012, 6, 105; Adv. Mater.
2020, 32, 2000919). & L}O}74A] Stretchable Display ZH2 S I8l A= Stretchable M32
ZQsteh O2fE, MXene, 72 LIO|E2IO|EQL 242 2 Xt LI X Z E Silver
Nanowire 2 22 1 Xt =t 50| E2[E5H0] K| =3t A} St} O] F S3HA]
SHME/AEYNHE L& X0 HEY o|HY (T.-W. Lee et al. Nature, 2026).

Learning skills:

Organic light-emitting diodes (OLED) 2Xt2| O]}

2 A 20, MXene 2K & 77| Bt HQ] 7|2 G E O[f

MO Z QOLED M| % g st
H

Ea

_d
- e [m] =1 A
FEFYd A Y

dn
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| HE: w22y 25 4E HO[2 ™AfAX}

Xzus 3 HEA

XEews:  OlEf% O] : twlees@snu.ac kr

A4 30 S 316 k=)
7| 2+ 2026. 7. 1. ~ 2026. 8. 31.
Bzxiolal 2% (max 2 &)
15| 7h L
eIZtol MM = OFF &2 O|HX[E AFESIEHA OFF 04X 28X 2l ALt SEHE St
ULt O|E SLHHCHH QI7ko| S|t 2|1t Z0| OfF 2 O|HX|2 #+35t= AFH
HO|Lt A E ZHEAT} 7h53i0t O LIOt7 gk Q17 HHO| HH= O AX|E FA &,
otZlE, g H, Xojet 22 Mol E|lde = QoA LojLt= o2 7tX| ZEHO| CHS
SHAMZ HA|S] =4 ACEL 2 AFH2 AS4Z0|2te MER FE LT HHO| 2 M AFAKX}
IHE S MAISF M (T.-W. Lee et al. Science 2018, Science Advances 2018, Nature
Biomedical Engineering 2022) Q17to] AMA FOAM ZZ MZAZ SUU= 21341E HIO|R

A &XE FH5teE A2 SEZ Aot o = AHME F7IEHEHA 8
HZEATFIOIE BN X2 E AFESH0] 217H9] Fx|o] AlAS Rt 22 2
I

AL AXHE FRISta} otnt O] RISiM /7] HHEHM 22 HZEAFHO|E BHEH Q|

HfOrS A4St O|E O|8dA AlHA EAMX|AH I CHO|RE AXE HZSH CHFoh
AL HSE parameter analyzer 8 S3HA A|ZH0] HE 7| H LS E FAotCt,

Learning skills:

w22y 25 ME 2Xte| O]

F/IPEN S HZEATFOIE HHEH| 9| 7= §F 0|
EZX|AH S CHO|RE &Kt MA &) ofs

AL ASO| 24 ot

bt
O
re
o my
B
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al g
TEERE

of

| HSF: HZEATFOE LED & 2E YA}

C

NEDS L AR

XEews:  OlEf% O|H| : twlees@snu.ac.kr
A4 30 S 316 k=)
7] 2+ 2026. 7. 1. ~ 2026. 8. 31.
R3IECR 28 (max 2 &)
15| 7h L
= MOl M= XEMICH ClAZ 0] & HT X2 245D = HZEATIO|E LED (Lee et
al. Science 2015)0 AtEE HEEATFIOE U& AXE Y S Emulsion RS S

St SRt StCk(Lee et al. ACS Nano 2017; Nature Photon 2021). OF3F *#¢57r QAL
JEA| Mol Yl J2EEATFIO|E 2N Q| A0|2 AIO|E XA, core-shell XS

=25 UAs 5
ggotn 2[7tEe sk 8 R, =N =X2(0f wetA 2xte] & W erEd §380|
OlEA X=X =Mttt HFAHEHN 2 585 5F5H0] gde 2F YA
e d=2ly sdds 24ttt Q0] &X HEo = 240l A= 8f= LAY, 2 X3
HZEATFIO0E 8l YAEAY CHEE HZEATFI0(E B &A% M&H0| = Hog - ULt

Learning skills:

HZEATFIO0IE Lk & YAt -2l ofs
2ot0|E HZEATFIO0|E Lk YA BHEAo| 7|2 22| d& Ol
Lir 2k QUXF g dit Sk /b 2hd QX B A "id Shs

HZEAFIO|E AKX} HZH 2 S (Optional)

XE d+En=E

THIEEiﬂOI giat Ix|. SHA 7:IJ—|_|.

7|t 0] Atg:
oI 7|t & S RS ot 2 7|70 LA QI SO At &S Ata TA

nigoM =T 2tz EHE .
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=3 #Hat A

S|
S

Sl & Sheet o OJNT2=-7|A

K4

X

O|H| ¥: naecard@snu.ac.kr

7| 7k 2026. 7. 1. ~ 2026. 8. 31.

18 (max; 2 &)

5| 7h 8.

0lJ

rJ
3

olo

AN I

OHAEI

KEMICH MK X| (All-Solid-State Batteries, ASSBs)2]

slurry 7|8F sheet

-
St

Al

81
K

olo
o<

d2iLt A wet-slurry S50 A 0= 3t

2 0K, ZIH 2 E sheet 2|

g0l S
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=

Mz 24 X

slurry sheet

(=13
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@I Z=-71A4 =8 7|8




Learning skills:

Kr

-

M X2l

Al

o
[=)
O':

80

SO0l BlX|=

f

ol
—

S0 /8t

=]}
=x

slurry 7|8t sheet = 38 S &
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M
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2| &5 A HOo[H o

&
12| Ofsf 5! & 7|8 H[O|E of

[e)
=

TZ/0MT= 24 7182 7|=

=
S

® XRD, SEM

o =RJIAY =48 &7 7|2

mr
Jjo
1]

PN EESIPES

2| & AlZt2} (Excel/Origin/Python 7|8hH) & 7|= EA (EOAM/LHALE)

S

A1

3t H|m

l
Kd

/T

3

<0
o

XRD 7|

B X[ & g2
A HE HESRS Bl B
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S0 =40 ot

3. 7141
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FHl J=: Nb 3 Ni 0] =g SrTio; 7|4 1 E 4 ex-solution F0f 7HE % 2= L|o} Z5l

nl

olo
0l0

O] &: wcjung@snu.ac.kr

1318 301 2

oA

7| ZF: 2026. 7. 1. ~ 2026. 8. 31.

8l

5| 7H 8.

FESHA A

O
[

of mef, =25

!

e
o
a

Eha SEI 2 ZH ACHZE Zaf

ZHHZ FEL[OE 2 F55 10 ULt FZLOFZFE LA

M= D=

o

e

=
—

| oo g8 0§ 7| 20| TaHo|ch £ oA

Inkelz<PEL

!

o
=

Ot 2= &%F(Ex-solution)

Nb @} Ni

|2EAFH0|E AR Lo &1 &=

= —
= I

Learning skills:

- Z-4(Sol-gel) S 0|&% HZEAT}0

- XRD, SEM, TEM

=R = e

E M
=1 O

- Mass spectrometer X Mass flowmeter & &-&%t 22 L|0} 28l Z0f

2472

O] Ape:

7|et &
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o| 2tc|Z L+

=

PEMFC 3|

k

o] g%l

mir

AEH| H]

Ol ¥: wcjung@snu.ac.kr

7| ZF: 2026. 7. 1. ~ 2026. 8. 31.

13 (max 13

5| 7h 8.

ail
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