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Solvent-free Preparation and Characterization of Thermal
Insulating Composite with Light Weight and High Strength

LI Bo"’, LI Lijun', YANG Pengfei', ZHANG lJinxin', FENG Xiangi'
(1. R&D Center of Novel Materials, Beijing New Friend Insulation Materials Co., Ltd.,
Beijing 101111, China; 2. School of Chemistry and Chemical Engineering, Beijing Institute of Technology,
Beijing 100081, China)

Abstract: A series of thermal insulating EPG composite with high performance and light wight were prepared
through solvent-free BMC thermocompression technique using multifunctional group epoxy resin (MF4101) as
matrix, methyl tetrahydrophthalic anhydride as curing agent, and hollow glass beads with high strength as filler
and thermal insulating phase. And the structure, mechanical properties, and thermal properties of the composite
were studied. The results show that the average particle size of hollow glass beads is 25.6 um, and it remains intact
in the composite. When the amount of hollow glass beads is 80, 120, and 140 phr, the density of EPG composite is
0.82, 0.72, and 0.71 g/cm’, respectively; the compressive strength is 105.7, 68.1, and 67.4 MPa, respectively; the
thermal conductivity is low, the value is 0.012 9, 0.085 4, and 0.0826 W/(m-K), respectively. Besides, with high
glass transition temperatures and epitaxial degradation temperatures (>300°C ), the EGP composite material can be
used under high temperature and high pressure for a long time.
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Fig.1 The preparation process of thermal insulation composite
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Fig.2 FT-IR spectra of hollow glass beads (GMS) and
EPG samples
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Fig.5 Thermomechanical analysis curves of EPG samples
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Fig.6 Compressive strain-stress curves of EPG samples
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