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> Nanodiamond (ND)

Core : Diamond crystal

High bulk modulus, High thermal conductivity,
High reflective index, High wear resistance

Shell : Amorphous carbon, Oxygen containing groups

@ <10 nm

Dispersed at nanoscale in water
Reactive site for chemical modification
Various functionalization

~H

O
—

Diamond (111)

Chubu University JAPAN

> Polyimide (Pl)

Super engineering plastic
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Fig. X-ray diffraction profile of ND.
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low processability & poor solubility

» Polyamic acid (PAA)

Soluble = Processable
High viscosity = Agglomeration
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\/ In-situ polymerzation

PI/ND nanocomposites @ low ND content

SAMPLE PREPARATION
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p-Phenylene diamine
(PPD)

g Diphenyl-3,3',4,4'-\
tetracarboxylic

_ dianhydride (BPDA)

PAA/ND
nanocomposites

In-situ polymerization : PAA as well as Pl was polymerized under the presence of ND
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RESULTS & DISCUSSION
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Imidization

(*300°C) thickness:ca. 50 um
filler content =0~ 0.1 wt%
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Table Young’s modulus, tensile strength, elongation at break, toughness and thermal decomposition .
temperature of Pl and PI/ND nanocomposites CONCLUSIONS PI/ND nanocomposites were prepared by
ND content Young’s modulus Tensile strength  Elongation at Toughness  Thermal decomposition L , , , m,'s’tu polyr.nerlzatlon.. The homogeneous
(Wt%) (GPa) (MPa) break (%) (1/g) temperature (°C) distribution and high dispersion of ND in Pl matrix was achieved. The
strong interaction was generated at the interface between Pl and ND.
0 4-79 38%4 216 Q 23% 4 127 12.1 5449 28 °C 4 The nanocomposites showed significant improvement in the
0.01 6.5 265 9.3 11.5 572 mechanical properties and thermal properties at very low content of
0.05 75 240 9.0 10.5 578 ND. In addition, the remarkable increase in thermal conductivity was
0.1 79 535 7 6 3 9 575 achieved by the incorporation of ND. The thermal conductivity of the

nanocomposites at a content of 0.1 wt% was comparable to that of
commercially available thermal interface materials.
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Agglomeration = Stress concentration point = Destruction




