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Abstract

In this paper, a preparation method of electromagnetic shielding carbon fiber sandwich composite
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ERIALE

materials with ultrahigh thermal insulation performance for high speed rail is proposed. The elec-
tromagnetic shielding carbon fiber composite is used as the skin, silica/polyimide aerogel as the
core, and flame-retardant epoxy resin as the adhesive. By adjusting the formula to change the
thickness, density, thermal conductivity, mechanical properties and other indicators, a material
that meets the performance requirements can be obtained. Taking a composite material with a
thickness of 20 mm as an example, its density is approximately 0.15 g/cm3~0.26 g/cm3; in the 10
kHz~18 GHz frequency band, the electromagnetic shielding effectiveness is above 40 dB, the room
temperature thermal conductivity is about 0.021 W/m.K, the compressive Young’s modulus and
yield strength exceed 7.21 MPa and 0.334 MPa, respectively. It has excellent thermal stability (can
be used stably at 150°C), and good flame retardant performance (meet DIN-5510 standards).
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Figure 2. Curing temperature-time curve and pressure-time curve
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Figure 3. Microstructure of composite aerogel core material
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Figure 5. The electromagnetic shielding effectiveness of carbon fiber/(silica/polyimide aerogel) sandwich composite materials
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Figure 6. The mechanical property of carbon fiber/(silica/polyimide aerogel) sand-
wich composite materials
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Figure 7. The thermal stability of carbon fiber/(silica/polyimide aerogel) sandwich composite materials
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