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PGG6A-1 | Investigating the Ability of Glasses with Low
Glass Transition Temperatures to Bond to Carbon Steel
for Heterogeneous Joining
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Carbon steel is one of the most widely used structural
materials, which are highly durable and cost-effective.
However, it has low corrosion resistance and is
vulnerable to heat, which needs to be compensated for.
Therefore, researchers are actively working on coating
refractory ceramic materials on the metallic steel
material representation. However, metals and ceramics
are not easy to coat due to the heterogeneity of the
materials, and it is difficult to create a dense coating
layer with only two types of materials. Therefore, by
utilizing glass, which has the characteristics of both
metals and ceramics, as a medium such as an adhesive,
it was possible to solve the existing problems by applying
a metal-glass-ceramic type coating. In particular, if a
glass composition with a low glass transition temperature
is used, damage to the base material can be minimized
by reducing the working temperature.

This study synthesized a low glass transition temperature
glass using three raw materials: PbO, ZnO, and B,Os.
The glass with this composition was then coated with
SM45C carbon steel. The wetting angle, hardness test,
and thermal characterization confirmed the dense
bonding of the ceramic and glass.

PGGA-2 | Investigation on dielectric properties of
alkali-free aluminoborosilicate glasses at 5 GHz
frequency for PCB applications
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The recent progress in wireless telecommunication
technologies has led to increased interest in developing
new low-dielectric glass fibers for PCB applications in
the GHz frequency range. In this study, the alkali-free
aluminoborosilicate glasses with different LaO3
contents up to 1.2 mol% were fabricated by a
melt-quenching technique and their dielectric properties
were investigated. The dielectric constant and loss
tangent values at 5 GHz with the increase in La;O; content
were in the range of 4.65-4.97 and 2.62-3.02 (x 107),
respectively. We have also investigated origin of the
variations in the dielectric properties of the glasses with
the incorporation of La;Os content using the FTIR and

Raman analyses. This study was supported by the
National R&D program [NRF-2021M3H4A3A01050367]
through the NRF funded by the Ministry of Science and
ICT and by a GIST Research Institute APRI grant funded
by GIST in 2023, Korea.

PG6A-3 | Sodium Aluminosilicate #8¢] Ex59st d
Solid-NMR &3 F= 34
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Sodium-aluminosilicate §-81&= 35713} G2 AAZ tAZ
glo] & o554l 7]7] #gk of2}t X Foldable device #H4
AZA UTG(Ultra-thin glass)s 224 @ 23%F Eofg 1
SE&EoFE grfista 3o, 58 24 Wil wet etEt
E49] Aloj7} 7hsolth. HE 2 AFHoAE P05 € B0
7} 271 sodium-aluminosilicate (SAS) S8 AR A %3}
1, H7F ol oE 38tE E4L B v Qo §9],
B,0; &gl it Na € K o] 29| AT e4iA L7 HElslle
o, olof| wg} FHUEE(CS: compressive stress) L A&
Z1o] (DOL: depth of layer)7} H3FsHS ERISFLE. o]= B,0O;
Stegof| k2 f2] AR W LRHso] 7]Q1%t Ao g wetEy
olof thgt A& SAS FE2te] =214 B4 ¥ #x4 Wit 5
FAAR A= BET Aot & AFoA= st
E/do] 7 =34 SABS 7 W B,0s &Y 2.5mol%
23 UTG 4824 2 ¥39 2444 Folof 2 23
WSS 2Rolsly| Yo Exs<st (MD: Molecular Dynamics)
< o|&ste] FRIAS AASHUTE. 7|Eo] Hiud {2 Y
AT YA ZRIES AREote] BAF 55 AA BARE Z136H3
o, 9z} 7+ A% do|, A% 4k, vjY 4= 5 E4orh
AzE 25 JAOZ Solid-state NMR 42 AAS1% 0
o, MD £ &9f dl5d 728} A4S % ¥5E H|w Brsioith
ESE MD & B3t 8-8 & (KNO»F 8] Aol 2] H524kA
5 AARALE B9 A4beta vkt

PG6A-4 | AF5E
glass frit
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A543 A5 (Vacuum glass panel)= 2739 T-7E] Alol&
AR ThEo] A8 A JHzt A02, o] XFFol s
A= gF7E Qg 9] At 4|9 M2 Ao =24
S5 4 gykel B2 53 7HA AHA] ZRol Zo]
Hrt 0|2 Qs A8 3, fE] 24, ofE A5 5 HRt
#Qlog Zqgda Qlok. ATREe F A9 §Y Aol X33
S FAT & HWE-G glass fritS AF&sto] DEsH=t|, ojuj9
LB A== TR0 ol 7HA] g koA 1Y
Elojof P& -2 glass fritS °F 400 T oJ5le] ¥ AL
T7F 9FEH 71&9] AR EE glass frit®] 7%, RoHS A0l
w2} Pb7b ZFE|R] 82 HiEA glass frito] /L E oL
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17F 4ERl TeO; 52 Z3ot= RAPCE HAAJo] EolA
Al Hgo] Yghsr] gt mhA 23 A5 /99 HisstE
Aote] F2 AJRLEE TEESHHA Hp 32 Q71 2= 24
9] 7ol E @5ttt £ AFoA= 7IE TeO, 7I8F A7t
FARRE =29 A2 EE EAZ 2= A0 TeO, T2 ot
Azste] AASS FHs] 9%t fE 248 HAAE Jystuch
TeO9] WA H7HIE P,0s, SnO; 5= Ar&sto] =€ F/dst
Aot ¥4% /2= DSC (Differential Scanning Calorimetry)
EAHE 59 fE|AolEE 2RIstal, soda lime glass 7]
A=A e MES P21 380 ToA 208 FA5H 43
2L oA 88 §5A4L FIsHtt E3t soda lime glass
715 Atolofl glass frit AAE H&oh= testE 3ot 529
A S g]lstat

PG6A-5 | A2 SOEC ¥-& CaO-ZnO-B,05-Si0, Al A3t
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SOEC (Solid Oxide Electrolyzer Cell)= 1A AskE E&=
A2t HofdS AMES =2 A} AR BojA]7]= ARt
2 St ARAAR, F2 oyA] =80t =2 A& 7Y
FAAF AR 4 Aol 7hsdl W2 AF7F XFEHI YT
SOEC ¥8Alge =& o dekdy} Ui 4 a4s3 AR
Y =2 QUAASTE 7HAoF ot a2 xet A2k olA
A% §-579L 7HA0F 3 Fs F WE 9 8Aasat §hEol
dojutx] grotof gt} 7|29 WEAEE w2 79 A3
CTEE 3ZA1717] 99l BaO7F 23kd A E ARSI,
o] 7% Bacl2o| A8 7]i AL} ¥h3S Yo Wieo| gy
= o] DAt wEkd R g 84T BReE 4o
+= BaOE EF6HA] growA =2 ] Askda) g AsE
Z= A2 98AR8Y /o] dasitt & Ao A
AE2EE 7HAY Bagd ETSHA e UEAAEA
Ca0-Zn0-B;03-Si0; 48RAE ol-&st3lon, 715 Axfet
GHEIAGT7E AR AE-2=0lA 757301 §l= Hardystonite
&2 2 Wl AsteE FEskeit) ol& flsl ot 24
HILE Aot o, f2] PAo] 7hett 2442 2%t =8
95l DTA (Differential Thermal Analysis)?t TMA
(Thermomechanical Analyzer) £4& 53 GE|Ao|2x
4 QAL 5 529 EES AR 34E e
AAYE FYsto] B2 oA9 f8 58S Eelsta,
G4 gE MEZL XRD (X-ray Diffraction) £4-& S 58
el 89 2RLEZ gRlstltt. AR AMEI = YSZ
9 FC460 7|ohate] H2kg Alxskar oF 1004]17H9] aging testS
Z3Yst F SEM (Scanning Electron Microscope) ¥ EDS
(Energy Dispersive Spectrometry) 42 53l 829 g2+
it F7] 5 Al 84 2 PFAEE BrhekalH
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PGG6GA-6 | LED€ Germanate 7]t Lead Free Perovskite
Ui 24 e 58 g4

s il
Halide Perovskite U A& EjFAA], Ho|A, &g t}o]
Z(LED) 59] A} HopojlA| w2 AAgS HojFr}. E9],
CsPbX3(X=Cl, Br, I) Yk ZAL &3 AZo] & 20 nm=
e F2 g AUERT Q45 FA AR A A
Fot A2 2Rt ok v Sa5% 99 ERE QS
AASPE A== A7 A2, Perovskite Ui 24 371
9} dlof] Tk Qg/do] mi- Hebkoto] A8 Azl A-8el TAL
Qltt. Lead-Free Metal Halide Perovskite(LFMHP) W= 2%
< 34571 Yol 557801 AU gl 94E tiAIskE d57t
gare] AP 9ok Z2 9] Sn*'et Ger'7t 7 WA
=R o 22 719 spet B 5o YAE E At
AP =|ojgrt, T3t Lol Lanthanide®t Actinide], Z0]
54 5o& tAIgE A7t XgE o). I3, o] AdE2
F2 8ogY, F2o18 9, € FYH 5 &9 7]t 35t
TR FEEoH, ojgt & Vgt FHL2 -5y
Qrg/go] A &2 A7} St wEbA B4 -3H5H FgAdS
2tH3t Pb-free &4 LS sl 72 HEHA Yo Yo
2L FAgots o] dTE ok B AFoAE, 7S
B 1% Pb7} 3% Germanate perovskite Y=2%4 &
fg] 2A40] CsPbBrs°] obd LEMHP Wi Z23-E FAJA1717]
s PbOE SnO, Eu;03, ZnO, MnO 59 dA] 24&
218519t Cs;ZnBrg W Z2740] 3R R2l9] g2 g1lIst
o §99 24 A 4 4 24 BgE 5o Uk 2R
FEdthes 270 B R ol 4%E CsiZnBry
perovskite Uz A42 XRDS} TEMS 59 &lstgiod
PL, PLQY &4 59 & &4 71 &3l &F o7& grlsto
LED &A2A9] 7Fs8E &Rlstint.



