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Nanotubes act as ‘thermal Velcro’ to reduce
computer-chip heating
04.05.2006 > next article >

Engineers have created carpets made of tiny cylinders called carbon nanotubes to
enhance the flow of heat at a critical point where computer chips connect to cooling
devices called heat sinks, promising to help keep future chips from overheating.

Researchers are trying to develop new types of "thermal interface materials"
that conduct heat more efficiently than conventional materials, improving overall
performance and helping to meet cooling needs of future chips that will produce
more heat than current microprocessors. The materials, which are sandwiched
between silicon chips and the metal heat sinks, fill gaps and irregularities
between the chip and metal surfaces to enhance heat flow between the two.
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Purdue University researchers have made several
new thermal interface materials with carbon
nanotubes, including a Velcro-like nanocarpet.

"The bottom line is the performance that we see
with nanotubes is significantly better than
comparable state-of-the-art commercial
materials," said Timothy Fisher, an associate
professor of mechanical engineering who is
leading the research. "Carbon nanotubes have
excellent heat-conduction properties, and our
ability to fabricate them in a controlled manner
has been instrumental in realizing this
application."”

Recent findings have shown that the nanotube-based interfaces can conduct

several times more heat than conventional thermal interface materials at the

same temperatures. The nanocarpet, called a "carbon nanotube array thermal
interface," can be attached to both the chip and heat sink surfaces.

"We say it’s like Velcro because it creates an interwoven mesh of fibers when
both sides of the interface are coated with nanotubes," Fisher said. "We don't
mean that it creates a strong mechanical bond, but the two pieces come
together in such a way that they facilitate heat flow, becoming the thermal
equivalent of Velcro. In some cases, using a combination of nanotube material
and traditional interface materials also shows a strong synergistic effect."

Findings related to the combination of carbon nanotubes and traditional
interface materials are detailed in a paper appearing in the May issue of the
International Journal of Heat and Mass Transfer. The paper was written by
mechanical engineering doctoral student Jun Xu and Fisher.
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Human umbilical cord blood
cells aid diabetic wound healing
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BrainDriver - a mind
controlled car

An autonomous car
by the Freie
Universitat Berlin

Date with a Comet
All about NASA's
Stardust NEXT
mission, its goals and
the Feb. 14 flyby of
comet Tempel 1.
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Megatrends

Health, the
environment, energy,
mobility, and
communication: All
are future-oriented subjects that
inspire the Heraeus Group to develop
new products that play a role in these
megatrends.
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World Conference on
Regenerative Medicine in Leipzig
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European Geosciences Union
General Assembly 2011, Wien, 3.
- 8. April 2011

17.02.2011 | Event News
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