ISSN 2053-7174

compounding

WORLD

February 2015

KEEP COOL WITH CONDUCTIVE COMPOUNDS
NPE 2015: NEW MACHINERY AND EQUIPMENT
COMPUTER SIMULATION AND MODELLING

THE LATEST MATERIALS HANDLING SYSTEMS



S
compoundin

WORLD

Get the app!

Compounding World magazine is available free-of-charge on iPads,
iIPhones and a huge range of Android-based tablets and smartphones.
Our dedicated Compounding World app is easy to use and provides completely free access to the latest

edition of the magazine plus back issues — more than 25 in total. Once you have downloaded an issue, you
can read it offline — there’s no need for an internet or data connection.

The Compounding World app has already been /
downloaded by more than 7,400 readers in over

75 countries. Why not try it yourself? The app is e “
available in Apple’s App Store, iTunes, Google oun ’ ‘ Dg
Play and on Amazon for the Kindle Fire. Just comP wORI—

search for ‘AMI Plastics’, or simply click on the
relevant button below.

#_ Download on the

S App Store

ANDROID APP ON

» Google play

Rl Available on

waps kindle

The Compounding World app is sponsored by

Leistrit=

s refreshing extrusion technology



contents

compounding

WORLD

PAGE 17

PAGE 33

PAGE 51

©
~
Ll
2
o

coming next issue

07

17

33

43

51

69

76

Industry news
The latest compounding industry news including international acquisitions and
alliances, plus new investments and plant openings.

Cool things down with conductive compounds
Peter Mapleston reviews developments in thermally conductive additives and
compounds for improving heat management in electronics applications.

This year’s model: advances in computer

simulation
Computer modelling and simulation software are valuable but underused tools
for optimising the compounding process, reports Pat Toensmeier.

All roads lead to Cologne
We continue our preview of the Compounding World Congress 2015 with a look at
the presentations lined up for the second day of this new European conference.

NPE: New Products Everywhere
This year’s NPE exhibition in Orlando, Florida is shaping up to be a huge success.
We look at a selection of new compounding machinery that will be on show.

Materials on the move
Jennifer Markarian reports on developments in materials handling technologies,
including plans for a major new research facility backed by industry.

Citroén aims to take the knocks

PSA Peugeot Citroén worked with Rehau and a team of polymer specialists to
develop its innovative Airbump technology. Chris Smith finds out more.
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letter from the editor R

Compounding World goes global

We’ve been bowled over by the positive reaction to our
Compounding World Forum in Philadelphia. The
second event took place in December, attracting over
300 attendees and lots of very enthusiastic feedback.

From a personal point of view, I've really enjoyed the
opportunity to connect with a wide range of readers
and discuss key market and technology trends in a
live forum. So I'm delighted to announce that we will
be launching similar events in Europe and Asia this
year — Cologne in April and Singapore in October —
before returning to Philadelphia in December.

Compounders converge on Cologne: The programme for the Compound-
ing World Congress 2015, which takes place in Cologne, Germany on
21-23 April, was published recently and is generating lots of interest.
More than 180 people and 25 exhibitors are already signed up to attend.
You can read the second part of our preview of the event starting on page
43 of this issue.

Singapore launch and call-for-papers: We have just confirmed the dates
for the first Compounding World Asia event, which will take place in
Singapore on 6-8 October. The programme for this conference is currently
being compiled and we have issued a call for papers. If you are interested
in giving a presentation, then full details of what we are looking for can be
found at: http://bit.ly/CWACFP.

Making plans for Philadelphia: Last but not least, plans are already
underway for the third Compounding World Forum, which will take place
on 8-9 December in Philadelphia. Places are already selling fast and the
exhibition area is starting to fill up. We are also inviting submissions of
papers for this event. If you are keen to give a presentation, then the
call-for-papers is at: http://bit.ly/CWFCFP.

Meet us on our travels: Details of these three events
can be found at www.amiconferences.com. We
hope that you’ll be able to join us at one of them.
I'll also be out and about next month at the
Masterbatch Asia conference in Singapore and at
NPE in Florida. Plus there’s our new Conductive
Plastics conference in Diisseldorf to look forward to
this summer.

Now, where did | put my passport?

Andy Beevers
Editor, Compounding World, and
Head of Business Publishing, AMI
abe@amiplastics.com
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Economical PVC compounding redefined
BUSS Kneader series quantec® G3

The specialists in heat and shear sensitive compounding are
setting new benchmarks for quality and productivity.

quantec® G3 - an ongoing success story in the third generation
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that’s where your benefits start

Durable systems and quality products do not happen by chance.
Behind Plasmec’s success is the work of a team.

Their goal: manufacture equipment for plastics and powder coating processing.

COMBIMIX-HC combination of heating mixer TRM and High Efficiency Cooler HEC
to satisfy the most demanding specifications for productivity and flexibility.

plasi©mec

Excellence in Mixing

PLAS MEC S.R.L. Plastic Technology
Via Europa, 79 - 21015 Lonate Pozzolo (VA) - ltaly - Tel. +39.0331.301648 - comm@plasmec.it
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polymer) as electrons do with tunnelling for electrical carbon black is used only in applications that require Heat sink
conductivity,” Bonacchi notes. “The contacts represent moderate increase of the thermal conduc- produced using
a large obstacle for thermal conductivity and if more tivity, like geothermal pipes, as it is very athermally
effective in preserving the mechanical conductive PA

contacts are present more obstacles have
to be passed by phonons that carry
thermal energy.”

The high structure of the
carbon black also increases

properties of the final material. compound
Conductive additives from Imerys containing

are priced between 2 and 20 €/kg, HPF’s Silatherm

depending on purity and grade.
Cabot is also active in the

conductive carbon black market

and it is exploring the potential

for graphenes in plastics. Dr

Angelos Kyrlidis, principal

scientist at the company,

its dispersion in the polymer
matrix, an essential property
in pipe applications because
carbon black that is not
well-dispersed is known to act as
a mechanical weak point.

In the end, thermally conductive discussed initial findings
plastic is gaining increasing during his presentation on
attention; new markets means new
specifications and understanding the
potentialities and pitfalls of new
additives is of great importance. Graphite

is used when high thermal conductivity is

thermally and electrically
conductive additives at the
Compounding World Forum 2014 in
Philadelphia last December.

He said that “breakthrough” performance — not
needed, although it has the drawback of only in conductivities, but also mechanical properties —
decreasing the mechanical properties. Conductive is possible with graphenes at loadings of under 1%.

Engineered Pelletizing Solutions
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Data was presented that showed graphene increased
the thermal conductivity of polypropylene more than
carbon black.

“In-house testing has confirmed the performance
benefits of graphenes but also identified the importance
of delivering them in the appropriate form,” he said.
Electrical conductivity of compounds is highly depend-
ent on additive morphology and the quality of disper-
sion. Cabot is developing materials that can be
processed easily in conventional equipment.

Many plastics producers and independent com-
pounders are busy advancing and expanding their
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Not all graphites are the same; particle size, flake morphology and the
intrinsic anisotropic thermal conductivity of graphite introduce a strong
anisotropy in the thermal conductivity of a material. Bar chart shows in-plane
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portfolios of thermally conductive plastics to meet the
growing demand from the LED lighting industry and
other markets.

Compound growth

The LED lighting market is expected to grow annually at
34% from 2010-2016, according to PolyOne. The market
will amount to almost US$94 billion by 2020. LED lamp
costs are expected to drop by 55%, and luminaires by
30%, by 2017.

In many cases aluminium heat sinks are over-engi-
neered, claims Philippe Chabanne, market manager for
electrical & electronics at PolyOne Engineered Materi-
als Europe. “While the thermal conductivity of a
specialty plastic is significantly lower than aluminium,
with proper design, it can still manage heat just as
effectively as aluminium.”

Chabanne says that PolyOne continues to see
opportunities for manufacturers to replace metal in
electronics applications requiring thermal manage-
ment. “The advantages for the manufacturer include an
ability to reduce weight and structural complexity, to
control more of the logistics and value chain, to create
new designs, and ultimately to lower total cost to
manufacture while maintaining application perfor-
mance,” he says.

PolyOne is collaborating with others to develop and
test new grades of Therma-Tech thermally conductive
plastics to replace thermosets and metal for functional
heat sink printed circuit boards. “These specialty
plastics must combine flame resistance, dielectric
properties and resistance to high temperatures so that
they can withstand lead-free reflow soldering in surface
mount technology (SMT) during assembly of electronics
components,” Chabanne says. They also have to
effectively manage heat build-up generated by higher-
heat producing electronic components, and act as a
heat dissipater in assembled systems. Excess tempera-
ture is a major cause of failure in electronic systems.

Another major compounder, RTP has developed
specialty compounds with thermally conductive and EMI
shielding properties, also intended for replacement of
metal housings used in various E&E applications. “Our
newest compounds actually exceed the thermal
conductivity of stainless steel,” says Neil Hardwick,
conductive products marketing manager. He says the
company offers compounds with conductivities as high
as 35 W/mK; these contain metal filler. Compounds
containing mineral fillers have conductivities up to
around 12 W/mK.

Hardwick says RTP has been pushing thermally
conductive compounds for around two years, but it is
only now that significant commercialisation of finished

www.compoundingworld.com
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INTAKE ELEMENTS MELTING ELEMENTS VENTING ELEMENTS

MIXING ELEMENTS VACUUM ELEMENTS

STEER is a global specialist in the design and crafting of screw elements that are
at the heart of any co-rotating or counter-rotating twin-screw extruder. Every
screw element produced by STEER is made from special steel manufactured in
our state-of- the-art foundry. Whether it is our proprietary metallurgy, soft-core
HIP metallurgy or a combination of speciality metallurgy with crest-welded
overlays, our replacement elements are designed to work in perfect unison with
the existing system. They deliver superior quality, increase efficiency and ensure
a better return on your investment, Trusted by some of the biggest companies in
the U.S,, Japan, China, the EU and India, STEER is committed to the design,
creation and implementation of world-class technology to steer a new world.

CHOICE OF METALLURGY - WEAR-RESISTANT (WR) SERIES, CORROSION-RESISTANT (CR) SERIES,
HIP POWDER METALLURGY (PM) SERIES AND CREST-WELDED & SPECIAL ALLOYS (AC)

OVER 6000 EXTRUDER LINES CHOOSE STEER REPLACEMENT SCREW ELEMENTS - MOC TO SUIT
APPLICATIONS | EXTREMELY QUICK DELIVERY | SUPERIOR ROI

STEER Global Contacts: India: Ganesh Karanam, +(91) 77609 88101, ganesh.karanam@steerworld.com | China: S. Prasanna Kumar, +(86) 135 856 05228 |
prasanna.kumar@steerworld.com | Japan: Kazuhiro Ushirokawa, +(81) 080 3012 9993, k-ushirokawa@steerjapan.com |
USA: Ed Ford, +(1) 302 745 3319, eFord @steeramerica.com | Europe: Sija Kuttan, +(44) 203 290 4949, sija.kuttan@steerworld.com

Log on to www.steerworld.com for more information. Do visit us at The International Plastics Showcase, NPE 2015, Booth W5163.
We will be delighted to take you through some of our work.
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Surface analysis of thin
film made using the
University of
Michigan’s thermally
conductive pelymer

Exploring molecular
engineering for
thermal management

A University of Michigan (U-M) research team has made a plastic blend
that is claimed to conduct heat 10 times better than its conventional
counterparts. Rather than using additives to increase thermal conductiv-
ity, they focused on optimising the molecular structure of the materials.

“Researchers have paid a lot of attention to designing polymers that
conduct electricity well for organic LEDs and solar cells, but engineering
of thermal properties by molecular design has been largely neglected,”
says Kevin Pipe, U-M associate professor of mechanical engineering. He
led the project with Jinsang Kim, associate professor of materials
science and engineering.

Heat energy travels through substances as molecular vibrations. For
heat to efficiently move through a material, it needs continuous pathways
of strongly bound atoms and molecules. Otherwise, it gets trapped,
meaning the substance stays hot.

“The polymer chains in most plastics are long and don’t bind well to
each other,” says Pipe. “When heat is applied to one end of the material,
it causes the molecules there to vibrate, but these vibrations, which carry
the heat, can’t move between the chains well because the chains are so
loosely bound together.”

The researchers devised a way to strongly link long polymer chains of
polyacrylic acid (PAA) with short strands of polyacryloyl piperidine (PAP).
The new blend relies on hydrogen bonds that are 10-to-100 times
stronger than the forces that loosely hold together the long strands in
most other plastics.

“We improved those connections so the heat energy can find continuous
pathways through the material,” Kim says. “There’s still a long way to go,
but this is a very important step we made to understand how to engineer
plastics in this way. Ten times better is still a lot lower heat conductivity
than metals, but we’ve opened the door to continue improving.”

www.umich.edu
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products is occurring. “Downstream understanding of
how to use these compounds has come a long way in
that time,” he says. “People are now coming to us with
designs that are much more appropriate for thermo-
plastics, they understand that they can’t use them as
drop-in replacements for metals.”

RTP is also doing increasing business in replace-
ment, not of metals, but of non-conducting thermoplas-
tics where just a moderate level of thermal conductivity
is very useful for thermal dissipation. Without going into
specifics, he says motor housings are a potential
market for this type of materials replacement.

Numerous other independent compounders are also
emphasizing thermally conductive compounds.
Ensinger, for example, offers compounds based on a
wide range of polymers and with different additives
depending on the level of conductivity required, the
processability, and price, and also the level of electrical
conductivity required. It says components made of
Tecacomp TC provide thermal conductivity of between 1
and 25 W/(mK).

Lehmann & Voss is another active supplier, with its
Luvocom range. It cites applications ranging from heat
exchanger plates in a polypropylene compound through
to heat sinks for hospital operating theatre lights in a
compound based on polyetherimide.

Other major polymer suppliers are also making
moves in conductive compounds, either through
internal development or through acquisitions. Last
October, for example, Celanese acquired the assets of
Cool Polymers, which as the name suggests, was a
compounder focusing strongly on such materials.
Celanese said at the time that Cool Polymers’ technical
capabilities in the LED market “will allow for immediate
customer growth while continuing to advance Cela-
nese’s engineered materials business across thermal
management and electrical conductivity polymer
applications.” Cool Polymers’ portfolio includes
thermally conductive thermoplastics and elastomers
with and without electrical conductivity.

Lanxess added Durethan TC thermally conductive
polyamides to its range last year. Its first two grades are
easy-flow polyamide 6 variations, Durethan BTC65 H3.0
EF and BTC75 H3.0 EF. Their high thermal conductivity
is based on reinforcement with 65% and 75% of a
“special” mineral, details of which are not disclosed.
“Both materials display a very good balance between
high thermal conductivity, outstanding mechanical
properties and good processing behaviour,” says Detlev
Joachimi, head of Durethan product development at the
company, adding, “They have been approved by two
international automotive suppliers”.

The thermal conductivity (determined by the

www.compoundingworld.com
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NFM Welding Engineers, Inc. takes great pride in maintaining all of our customers’
extrusion equipment, regardless of OEM. With years of experience rebuilding and
manufacturing new gearboxes, NFM is capable of supporting any make and model
of extruder.

NFM is experienced in a full range of extrusion gearboxes:
= Single- and Twin-Screw Extrusion for Rubber and Plastics
= Single, Double, Triple Reduction
« AGMA 12 Gear Quality
« Roller and Stacked Thrust Bearings

2l « Forced Lubrication, Lube Tubing, and Splash Type Lube Systems

« Vibration, Noise, and Thermal Imaging Analysis

Whether it's performance concerns or part of a regular pre-maintenance schedule,
NFM will inspect, repair, and help you prevent costly downtime and lost production.
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