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Thermal and Mechanical Properties of OG POSS Filled DGEBA/DDM

Chunghyeon Choi*, YunHo Kim*, Sarath Kumar Sathish Kumar*, Chun-Gon Kim*"

ABSTRACT: A study on the low Earth orbit (LEO) space environment have been conducted as a use of composites
have increased. Among the LEO environmental factors, atomic oxygen is one of the most critical factors because
atomic oxygen can react and erode a surface of polymer-based composite materials. POSS (Polyhedral Oligomeric
Silsesquioxane) materials have been widely studied as an atomic oxygen-resistant nanomaterial. In this study,
nanocomposites, which are composed of OG (Octaglycidyldimethylsilyl) POSS nanomaterials and DGEBA/DDM
epoxy, were fabricated to find out its thermal and mechanical properties. FT-IR results showed that the nanocomposites
were fully cured and contained OG POSS enough. Thermogravimetric analysis and differential scanning calorimetry
were performed to measure the thermal properties of the nanocomposites. The initial mass loss temperature and char
yield were increased through the filling of OG POSS. As the content of OG POSS increased, glass transition
temperature tended to increase to 5 wt.% of OG POSS, but the temperature decreased significantly at 10 wt.% of OG
POSS. The tensile test results showed that the content of OG POSS did not affect tensile strength and tensile stiffness.
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Fig. 1. Structure of DGEBA, DDM and OG POSS

Table 1. Compositions of OG POSS nanocomposites

OG POSS
DDM
1 wt.% 5wt.% 10 wt.%
Phr* 26.52 1.28 6.66 14.06

*Phr: Parts per hundred resin by weight
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Fig. 2. Prepared specimens (a) neat epoxy, (b) 1 wt.%, (c) 5 wt.%
and (d) 10 wt.% of OG POSS nanocomposites

ke o EA S AR 2 B o) A7 T4
o ° e} 2ot WA
DDMS #7}3t &, OG POSS
t}. 7} A =7} DGEBA Yol &
3] Sl Ak 4 QLS 75°Col 4] 1557} 1500 RPM

5 & A% sol A 2E A28}
 vle] 28 oruly Bro] §7 90°CoA 24417 7

1

shet 5 150°Col 4] 1ARF 59F 48k 2 Aol A
S ok AL 1580l ehe e ARk Zheke gl
gk aste] 71 AZke} He B aTsHs 712
ChE Uhea ggel 2 Aol melr,

QU AR B 1AA A AR Sl $1ste] Fig
20} 782 ASTM D 6389] VELQl o] G442 uhet A2 9)
o sk AR AW AFo] AH FAsHA ERses
Y, olelgt £ POSS/} 2 o] SRlo] WAISH o
ore-g ofnlsict.

3.# 1

3.1 F-R 2&7|E &
POSSe| =fol
AZE YB3 2o FI-IR £337](Thermo Fisher
Scientific Instrument, Nicolet iS50)2] ATR(Attenuated Total
Reflectance) 2 53 L] S AU EY Z4 S 435}
of =B 7 Wo] o] £A] & 719} Si-0-Si 7] 9] #izks
ZlstiTh. ol &A] & 7171 st lS-S A3t Hol 9
FA| ol dejn HoHA| o] & 4ok Al o
n)8}1, Si-0-Si7]i= POSSS] FHeke: 442 0 & Lyehie). 4]
32 4343t A1} Fig. 39 (b)Q} 7P0] Z3 Aol DGEBAZ2]
2HEGo] SN, Y HFE H|wslE ) DGEBA/
DDM#} OG POSS7} 3£3H8] DGEBA/DDM Lpie B3l 2 & ]
o] o ZA] FJ(914 em™) A7} P IS St FE
8] fraxslo] Aat E S-S 2ele 4= ISl Fig. 39 (a),
(©, (@), (D2} (b), (d), (@), (O Lo} 43} A AlAT} 75}
% Al®e 22t u]is) 1Hul OG POSSe] ghego] 7kl

E 35 OG POSS/0| ZA| o] AHEtel OG

1085 cm-1
914 cm-1

(a) Non cured neat epoxy
e

|1l l
(b) Cured neat epoxy f

l ,ll f
it A %, \J\

(c) Non cured 1 wt.% of OG POSS W\\j\(\

n
Uy A

)
‘ ‘ |
I‘ | “

(e) Non cured 5 wt.% of OG POSS , \ ,.\ ‘1\

'\ Il f

1 \-

(d) Cured 1 wt.% of OG POSS

e PN i

Absorbance

[
fl

1)
(l \ o ‘I.\

(f) Cured 5 wt.% of OG POSS ( f \ I
| [ 'V |
. W

e

(9) Non cured 10 wt.% of OG POSS
e

(h) Cured 10 wt.% of OG POSS U'\/

I * I ¢ 1 v 1 ol
4000 3000 2000 1000
Wavelength(cm'")

Fig. 3. FT-IR spectra of nanocomposites before and after curing
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Fig. 4. TGA results of neat epoxy and OG POSS/epoxy nano-
composites

Table 2. Thermal properties of nanocomposites

Samples | Neatepoxy | LW | Swt% | 10wtk
OGPOSS | OGPOSS | OG POSS
T, [°C] 341.9 345.5 347.3 342.8
T,[°C] 354.9 359.7 364.0 363.0
T, [°C] 363.9 368.9 373.8 374.8
T, [°C] 148.0 146.5 156.1 138.9
Char yield
[wt.%] 12.10 15.17 19.76 22.08
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