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Application and Introduction of Ceramic
Nanocomposites

This paper reviews the potential of polymer and ceramic matrix
composites for aerospace/space vehicle applications.Special, unique,
and multifunctional properties arising due to the dispersion of
nanoparticles in ceramic and metal matrix are briefly discussed and
classified based on aerospace applications.In this regard , polymer
matrix composites comprising majority of aerospace applications in
structures, coating, structural health monitoring, and electromagnetic
shielding is presented. Furthermore, properties of resulting
nanocomposite material with its disadvantages such ascost and
processing difficulties are discussed. The obtained results are also
presented after the investigating the possible future perspectives and
challenges in implementation and further development of polymer and
ceramic hanocomposite materials.

Keyword: Nanocomposites, Polymer matrix, Ceramic matrix
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Table1

Mechanical properties of epoxy/clay and epoxy/CNT nanocomposites

Nanocomposite | Tensile Shore

strength hardness

(MPa)
Epoxy 95 75
Epoxy +2wit% 30  102.5 83
B
Epoxy + 2 wi% 98 77
MWCNT
Epoxy + 2 wi% 121.8 85
MWCNT-COOH
Epoxy 52.5 =
Epoxy + 0.1 wit% 24.7 =
MWCNT
Epoxy + 0.5 wt% 20.5 =
MWCNT
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4.Triphenyl phosphate

5. silsesquioxanes polyrigal oligomeric (POSS)
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7. Semi-hydrophobic

Thermal Modulus References

stability of

(cO) elasticity

(GPa)

50 2.8 Dinca et al. (
2012)

56 31 Dinca et al. (
2012)

55 = Dincaetal. (
2012)

59 3.42 Dincaetal. (
2012)

— 2.52 Micheli et al.
(2011a)

=t 2.42 Micheli et al.
(2011a)

= 2.97 Micheli et al.
(2011a)
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Table2
Mechanical properties of epoxy/DOPO nanocomposites
(reprinted from (Meenakshi et al. 2011 ), with the permission from Elsevier)

Resin system Tensile Tensile Flexural Flexural Impact
strength modulus strength modulus strength

(MPa) (GPa) (MPa) (GPa) (KI/M?)
TG-DOPO+DDM 01 6.00 148 478 3
TGDOPO+5% 77 7.00 157 4.88 3t
clay-DDM
TG-DOPO+5% 104 7.13 165 495 27
POSS-DDM
TG 97 6.98 154 484 27
DOPO + BAPPO
TG-DOPO+5% 83 7.11 163 493 29
clay-BAPPO
TG-DOPO + 5% 110 7.20 171 505 24
POSS-BAPPO
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Aircraft coating requirements
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strike

| | | |
Dus, Heat,shock Rime, Moisture, || Pressure and || Radiation:
cleaning, | | waves, glaze salt, deicing || temperature || solar, UV,
sand, electricity, fluids, cycling visible and
stone, electric hydraulic IR
rain, damage, oil, engine
hailstorm | | interference oil, cleaning
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