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Bonding of vertically-aligned single-walled carbon nanotube films to metal surface.
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Towards the investigation of phase change phenomena and convective heat transfer on a
vertically-aligned single walled carbon nanotube (VA-SWNT) film with super-hydrophobicity and high
thermal conductivity, we have attempted to establish firm contacts between VA-SWNT films and metal
surfaces. By depositing a thin metal layer on a VA-SWNT film, the film was connected to a bulk metal
surface by annealing the system at high temperature. The resulting morphologies of the contacts were

observed by the scanning electron microscopy.
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Fig. 1. Typical FE-SEM image of the VA-SWNT film
grown on a fused quartz substrate.

Fig. 2. Picture of water droplet placed on the VA-SWNT film.
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Fig. 3. Experimental apparatus.
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Fig. 6. Several pictures of the VA-SWNT film. (Failure example)
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Fig. 5. Several pictures of the VA-SWNT film. (Side of catalyst)

Fig. 7.

VA-SWNT film connected
to a heat transfer block.

Several pictures of the VA-SWNT film. (Surface of copper)
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Fig. 8. Photos of a Fig. 9. Cooling
characteristics of the heat

transfer surface.
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