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ABSTRACT

In the Paris Agreement and SDGs (Sustainable Development Goals), the goal to establish a sustainable
society was adopted. From this background, resin-based composite materials with light weight property have
an attention. In particular, the composite materials having light weight property are important for various in-
dustrial fields such as information, electricity, transportation, welfare medical, robots, sports and so on. On
the other hand, resin materials (plastics) have low functionality and mechanical properties compared to ceramic
and metal materials. In the development of composite materials, powder as a filler plays a large role in the im-
provement of material properties. Therefore, R & D on the improvement of functional and mechanical proper-
ties, and formability have been actively carried out. In this paper, the effect of low dimensional filler addition
on improvement of functional properties and formability of composite materials will be introduced. In order
to improve the functional properties and formability of composite materials, two-dimensional h-BN filler with
high aspect ratio was prepared by mechanical powder processing. Addition of the developed h-BN filler led to

improvement of the functionality and formability on the composite at low filler loading.

Copyright © 2018 The Author. Published by Hosokawa Micron Corporation. This is an open access article under 51
BY the CC BY 2.1 JP license (http://creativecommons.org/licenses/by/2.1/jp/).
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Fig. 1 CO, emission ratio in the world (2013) and the targets of CO, reduction in each country in the Paris Agreement.
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Fig. 2 Exfoliation model of h-BN powder by wet-jet milling and rotating disk milling equipment.

K1 B BN ROMHORLLHEERBN DX T V8 (D), ATVTVIES (T,), TAXY M (DyTy)
Table 1 Medium diameter (Ds,), medium thickness (75,), and aspect ratio (Ds, / Ts,) of raw h-BN and h-BN exfoliated by

different milling methods.

R (Dsg, pm)

PR E (T, pm) 7 ANZ b (Dsy/Ts)

J5EL h-BN 13.8
H AL h-BN 9.2
WYy b IIVALE h-BN 13.2
#5574 A 7 I VALFE h-BN 13.5

0.162 85
0.107 86
0.048 275
0.090 150
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Fig. 4 Flexural strength (circle mark) and flexural modulus
(triangle mark) of raw h-BN / epoxy and exfoliated
h-BN / epoxy (filler loading : 2.5 vol %).
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Fig.5 Fatigue measurement of raw h-BN / epoxy and

exfoliated h-BN / epoxy (filler loading : 2.5 vol %,
measurement frequency: 5 Hz, stress: 36 MPa).
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Fig. 6 Fractural surface of microwave (MW)-irradiated
CFRP composites with convectional matrix (PA6)
and high-thermal conductive matrix (h-BN/PA6).
MW irradiation time: 15 s and 60 s.
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Fig. 8 State of heat propagation when irradiating micro-
wave at 0.1 W power on specimen prepared in Fig
7. Top photograph : PP matrix, middle: raw h-BN/
PP matrix, and bottom photograph: exfoliated h-BN/
PP matrix. h-BN solid loading: 2.5 vol %. The width
between dotted lines represents the heat propagation
of sample using exfoliated h-BN/PP matrix.
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Fig.9 Relationship between the distance from carbon

fiber and temperature on specimen prepared in Fig
7 when irradiating microwave for 10 sec. Square
mark: PP matrix, triangle mark: raw h-BN/PP ma-
trix, and circle mark: exfoliated h-BN/PP matrix.
h-BN solid loading: 2.5 vol %.
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Fig. 10 Molding of CFRP by microwave irradiation. (a)

CFRP composed of h-BN / resin matrix with high
thermal conductivity and (b) CFRP composed of
conventional resin matrix. MW irradiation time: (a)
25 s and (b) 9 min.
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