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A Study on the Sinterning of the Carbon Nanotube/Metal Composites
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for the Heat Transfer Enhancement

XiRu Zheng*, Min Soo Kim**, Chan Woo Park**’

ABSTRACT: The coating of metal surface with carbon nanotubes (CNTs) has been studied for the heat transfer
enhancement of the boiling and condensation of refrigerant. The MWCNT/copper composite powder was made by
the attrition ball milling, which has been coated on the copper wafer by electrostatic powder coating and sintered with
electric furnace. In this paper, experiments were performed to assess the characterization and comparison of CNT
before and after sinterning and the morphology changes of the CNT/Cu-coated surface. The samples were examined
by the scanning electron microscope (SEM), energy-dispersive X-ray spectroscopy (EDAX) and raman spectroscopy.
To verify the heat transfer enhancement, boiling heat transfer tests were performed.
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Fig. 1. Schematic of the process of experiments
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Fig. 4. SEM image of the CNT/copper composite powder (a) CNT
5vol%, (b) CNT 10 vol%, (c) CNT 20 vol%, (d) CNT 30 vol%
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Fig. 5. SEM image of the single layer coating for the multiwalled
carbon nanotube/copper composite powder (Sintering
temperature: 850°C) (a) CNT 5 vol%, (b) CNT 10 vol%, (c)
CNT 20 vol%, (d) CNT 30 vol%
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Fig. 6. SEM image of a layer of the multiwalled carbon nano-
tube/copper composite powder on the coat of copper
powder(Sintering temperature: 800°C) (a) CNT 5 vol%, (b)
CNT 10 vol%, (c) CNT 20 vol%, (d) CNT 30 vol%
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Fig. 7. SEM image and EDAX of a layer of the multiwalled carbon nanotube/copper composite powder on the coat of copper pow-
der(Sintering temperature: 850°C) (a) CNT 5 vol%, (b) CNT 10 vol%, (c) CNT 20 vol%, (d) CNT 30 vol%
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