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Plastics and Nanoparticles -- The Perfect Combination
ScienceDaily (Oct. 14, 2010) — These days,
plastic components are vital to many fields of
industry -- lightweight construction, automobile
manufacturing and electrical engineering, to name
but a few. Now researchers have found ingenious
ways to combine plastics with nanoparticles and
endow them with new properties. Thanks to these
innovative materials, aircraft could in future be
better protected against lightning strikes.
Picture the scene: Pitch-black clouds
gathering on the horizon, an aircraft
See Also:
winging its way towards the storm …
Matter & Energy
and suddenly a flash of white-hot
• Materials Science
lightning splits the sky. It is by no
• Inorganic Chemistry means a rare occurrence for aircraft
• Electronics
to have to pass through bad weather
• Aviation
fronts, but when they do, there is
• Nanotechnology
always one major danger -- lightning.
• Chemistry
Naturally, aircraft manufacturers do
everything they can to protect their
Reference
machines against strikes, but even
• Electrical
aircraft made of aluminum do not
phenomena
always escape entirely unscathed.
• Metallurgy
And when polymer components -• Plastic
usually carbon fiber reinforced
• Materials science
plastics (CFRPs) -- are incorporated
into the design as a weight-saving
measure, the situation becomes even more problematic,
because they do not conduct electrical current as well as
aluminum.
At the Fraunhofer Institute for Manufacturing Technology and
Advanced Materials IFAM in Bremen, researchers have now
developed a process for manufacturing new materials that
should afford aircraft better protection against lightning strikes.
They have been focusing on the unique material properties of
carbon nanotubes (CNTs). CNTs are among the stiffest and
strongest fibers known, and have particularly high electrical
conductivity. In order to transfer their properties to CFRPs, the
scientists have been combining these nanoparticles with
plastics. "By mixing nanoparticles with plastics, we've been
able to significantly enhance the material properties of the
latter," states Dr. Uwe Lommatzsch, project manager at the
IFAM. To give just two examples, CNTs are being used to
optimize the electrical conductivity of plastics, and their heat
dissipation properties are likewise being improved by the
addition of metal particles.
The trick is in the mixing process, says Lommatzsch: "The
micro- or nanoparticles must be highly homogeneous, and
sometimes very closely bound to the polymer." To do this, the
scientists employ plasma technology. They use an atmospheric
plasma to alter the surface of the particles in such a way that
they can be more readily chemically bound with the polymer. A
pulsed discharge in a reaction chamber creates a reactive gas.
Lommatzsch's colleague, Dr. Jörg Ihde, explains: "We spray
the particles -- i.e. the nanotubes -- into this atmospheric
plasma." They immediately fall into the selected solvent, which
can then be used to further process the polymer. The whole
procedure takes just a few seconds -- a huge advantage over
the old method, in which CNTs were generally prepared in an
acid bath using a wet chemical process. That took several
hours or days, required considerably more chemicals, and
generated significantly more waste.
In addition to improved carbon fiber reinforced plastics for use
in aircraft manufacturing, the IFAM researchers have several
other potential applications in mind. Ihde outlines an example:
"We can increase the heat dissipation properties of electrical
components by giving metal particles of copper or aluminum an
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When combined with plastics, these surfacemodified carbon nanotubes can, for example,
improve an aircraft’s protection against lightning
strikes. (Credit: © Fraunhofer IFAM)

Chemical Engineers Call On Nanoparticles To
Combat Polluted Groundwater
Physicists, Engineers Capture Lightning with
Tethered Rockets
more science videos

Ads by Google

LANTUS® Physician Site
(insulin glargine [rDNA origin]
injection) Info for Physicians Only
Lantus.com/HCP
MACOR® Advanced Ceramic
Bar, Rod, Sheet and Machined Parts
Call Today (800) 887-3622
www.CeramicProductsInc.com
Recycle Your PC For Cash
Get Cash Today - Pick Up Available
Power Supplies - Motherboard - LCD
OhioDropOff.com
Radiant Barrier Systems
Reflective foil insulation for home
or business. Buy direct & save.
www.RadiantBarrier.com

Related Stories
Plastic Made To Conduct Electricity
(Dec. 10, 2008) — Plastic that conducts
electricity and metal that weighs no
more than a feather? It sounds like an
upside-down world. Yet researchers have
succeeded in making plastics conductive and
cutting ... > read more
Hybrid Foams And Lightweight Constructions
(Jan. 28, 2009) — A special process will make it
possible to improve the mechanical, thermal and
acoustic properties of foams in the future. This will
be of particular benefit to lightweight ... > read
more

Breaking News

... from NewsDaily.com

Osteoporosis drug
regrows jaw bone:
study
Special Report: The
problem with
phthalates
FDA approves Botox
to treat chronic
migraines
First babies born in
IVF full gene
screening study
Scientists use seals,
gliders to unlock
ocean secrets
more science news

Airplane Riveting Improved With New
In Other News ...
Technology (Sep. 8, 2008) — An aircraft is
held together by hundreds of thousands of
Jobs blasts rivals as
rivets. Fully automatic machines install rivet
iPad sales
holes and rivets with precision in numerous
disappoint
materials. A new hybrid technology combines this ...
Cuomo, Paladino
> read more
spar in debate for
NY governor race
Toward a New Generation of
Superplastics (July 25, 2010) —
Scientists are reporting an in-depth
validation of the discovery of the
world's first mass producible, low-cost, organoclays
for plastics. The powdered material, made from
natural clay, would be a ... > read more

PDF processed with CutePDF evaluation edition www.CutePDF.com
http://www.sciencedaily.com/releases/2010/10/101014113916.htm

Judge tentatively
upholds gays-inmilitary order
Pentagon cautions
news media on

10/19/2010

Plastics and nanoparticles -- the perfect combination

Page 2 of 2

electrically insulating coating in the plasma and then mixing
them into a polymer." This can be pressed onto an electronic
component so heat is dissipated directly. "Overheating of
elements is a major problem in the electronics industry," he
adds. The researchers have also devised a way to reduce
electromagnetic losses by using this plasma process to coat
soft magnetic particles such as iron and then combining them
News Built into electricArticles
with plastics.
motors, they cut eddy Videos
current
losses, thus improving efficiency and lengthening service life.
Health & Medicine
Mind & Brain
Plants & Animals
IFAM experts will be exhibiting surface-modified carbon
nanotubes -- which demonstrate significantly enhanced
miscibility with solvents -- at the K 2010 trade fair in Düsseldorf,
from October 27 through November 3.

WikiLeaks
'Self-Healing' Polymer May
documents
Facilitate Recycling Of
Four in New York
Hard-to-Dispose Plastic
bomb plot trial found
(May 1, 2009) —
guilty
Researchers in The Netherlands are reporting
U.S. confirms
development of a new plastic with potential for use
in the firstImages
easy-to-recycle computer
circuit boards,
contacts with
Books
Mumbai plotter's
electrical insulation, and other electronics ... > read
Earth & Climate
Space & Time
Matter & Energy
Computers & Math
more
wives

Email or share this story:

Composites and specialty foams for
noise and vibration control.

|

More

Ads by Google

U.S. says Iran has a
role in Afghan talks

Polymer Technologies, Inc

At least 19 killed in
fiery Mexican bus
crash

Search
Fossils & Ruins

more top news

www.polytechinc.com

Story Source:
The above story is reprinted (with editorial adaptations by
ScienceDaily staff) from materials provided by FraunhoferGesellschaft.

Search ScienceDaily

Number of stories in
archives: 92,832

Need to cite this story in your essay, paper, or report? Use
one of the following formats:
i APA
j
k
l
m
n
j MLA
k
l
m
n

Fraunhofer-Gesellschaft (2010, October 14).
Plastics and nanoparticles -- the perfect
combination. ScienceDaily. Retrieved October
19, 2010, from http://www.sciencedaily.com
/releases/2010/10/101014113916.htm

Note: If no author is given, the source is cited instead.

Find with keyword(s):

Search
Enter a keyword or phrase to search ScienceDaily's archives for related news topics,
the latest news stories, reference articles, science videos, images, and books.
Copyright Reuters 2008. See Restrictions.

... from ScienceDaily
Free Subscriptions
About ScienceDaily® | Editorial Staff | Awards & Reviews | Contribute News | Advertise With Us | Privacy Policy
Get the latest science news with our free email
| Terms of Use
newsletters, updated daily and weekly. Or view
Copyright © 1995-2010 ScienceDaily LLC — All rights reserved — Contact: editor@sciencedaily.com
hourly updated newsfeeds in your RSS reader:
Note: This web site is not intended to provide medical advice, diagnosis or treatment.
Part of the iVillage Your Total Health Network
Email Newsletters
RSS Newsfeeds

Feedback

... we want to hear from you!

Tell us what you think of the new ScienceDaily -- we
welcome both positive and negative comments.
Have any problems using the site? Questions?
Your Name:
Your Email:
Comments:

5

6

Click button to submit feedback:

http://www.sciencedaily.com/releases/2010/10/101014113916.htm

Send It

10/19/2010

