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Thermal switching with ultra-lightweight nano-carbon materials
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3,400,000

10 mg/cm3

We have created thermal management materials that can reversibly change
thermal conductivity by using materials that elastically shrink and recover under compressive
loading and unloading. A carbon nanotube-based material with a density of less than 10 mg/cm3 was
fabricated by compositing it with polymeric materials. Surface treatment was applied to hydrophobize

the material surface to increase the recovery rate of shrinkage and restoration. The thermal
conductivities of these materials were evaluated to obtain a heat-transfer material in which solid

heat transfer is dominant during compression and an insulating material in which gaseous heat
transfer is dominant during unloading.
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mm °c °c W/ m? mw/ (m K)
30 38.2 19.4 0.00046 65

3 10 384 21.7 0.0012 64

10 3 394 21.7 0.0083 123

15 2 34.2 20.8 0.011 147
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