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Functional Insulating Materials Using Nanoparticle Dispersion Technique
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Nano-scale hybridization of organic and inorganic materials has attracted special interest as a technique for greatly improving the
properties of organic materials.  Most conventional research on these polymer-nanocomposites has focused on thermoplastics.  Application

of these materials will be enhanced by applying this technology to thermosetting resins.

For example, thermosetting resins are used in

heavy apparatuses such as generators, motors, and switchgears because of their excellent electrical, mechanical, and thermal properties.
Innovative apparatuses are expected with the development of high-performance thermosetting nanocomposites.
Toshiba has verified the improvement of material properties for electric power apparatus by the hybridization of thermosetting resins

and layered silicate.
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Prepared nanocomposite
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Flexural strength results obtained by three-point bending
tests
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Thermal dependencies of E'and tané from Dynamic
Mechanical Analysis (DMA) measurements

gooooooooooooo

1R
-« $1781E
CCDAXS
(= l:ﬂ] L
FryIR B /
Gom) | L em— | 5itE

4. st—TIRABRFICKDER MU —DFHESE — EA M) —D
B TEIR L B 2 TR LT\ Do
Electrical treeing evaluation using needle-plate electrode
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Propagation of electrical treeings (15 kV-1 kHz, 18 min)

= /|\+ P 'h%#ﬁi”
JEisEEEss s e
RITET R+ HilE

6. F/IVKIY MIBIFRERNI—ORIE — F/ A7 =T
WALz ) — @Iz XY, WA M) —OMEEFYIF S, Ml
Wl E D R EE 25N D,

Branching of electrical treeing in nanocomposite
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Configuration of partial-discharge-resistant enamel coating
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FE-SEM micrographs of prepared nanocomposites
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Electric breakdown time vs. thickness (2 kV-60 Hz, 150 C)
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