Case Study

AMETEK and 3M team up to develop innovative
heat exchanger technology
AMETEK, Inc. has developed a series of non-corroding fluoropolymer heat
exchangers that are especially useful for industries such as metalworking,
electroplating, steel pickling, chemical processing, and other applications
employing harsh acids and highly corrosive materials.
Heat exchangers are traditionally constructed of metal and are just
as traditionally challenged by corrosion. They depend on expensive
special alloys or high-end metals, such as stainless steel or titanium,
to resist fouling and scaling. To further complicate matters, prices for
these materials have soared in recent years as demand has outstripped
supply. Material shortages have also resulted in costly production
delays. AMETEK and 3M, however, have collaborated to arrive at a novel
solution: fluoroplastics.

The fluoroplastic advantage
AMETEK shell and tube heat exchanger components are extruded from
a special, high-thermoconductivity PFA fluoropolymer. This material’s
nonstick properties and chemical inertness help resist fouling, corrosion
and scale buildup, while AMETEK’s proprietary “Q” additive imparts
additional durability and thermal efficiency.
These heat exchange units can be incredibly complex, with up to 1,000
tubes within the shell. A key advantage of the AMETEK units is that every
component is made from the same fluoropolymer. This is significant,
because the use of dissimilar materials can make parts of the unit cycle
from hot to cold at different rates, jeopardizing unit integrity. AMETEK
heat exchangers are entirely cohesive and firmly bonded to ensure
efficiency and long life.

The challenge
of compounding
Although AMETEK began by
compounding standard PFA
pellets in-house, it was very
difficult to disperse additives
into the fluoropolymer. The
relatively large pellets melted
into a thick, stiff sludge, making
it extremely difficult to mix in
the powdery additive evenly.
This was highly problematic, for
AMETEK Q Series heat exchangers
an almost particle-to-particle
incorporate a proprietary Q resin for
dispersion of the additive into the added durability and thermal efficiency
fluoropolymer is critical for this
application. Without an even distribution, extrusion becomes difficult and
inconsistent; the additive clumps and can degrade; and the resulting unit
simply does not last as long.
In 2010 AMETEK approached 3M, in search of a fluoropolymer solution
that would support the AMETEK additive and provide improved processing
capabilities. The PFA fluoropolymer was available through 3M in smaller
particles, increasing the opportunity for a better dispersion. 3M custom
compounding facilities at Aston, PA, and Hebron, KY, had the desired
compounding and pelletizing capabilities. AMETEK had a unique product
concept and design in the fluoroplastic heat exchanger. Together, they
turned the typical process on its head. Rather than distributing additives
into the melt during the re-pelletizing process, they would instead take
a cue from cookbooks and mix the “dry ingredients” together first.

Material improvements
3M would use the intensive room-temperature milling and blending
process at 3M Aston to obtain an excellent dispersion by starting with a
fine powder grade of 3M™ Dyneon™ PFA Fluoroplastic and compounding
it with the AMETEK additive. The 3M Hebron facility would pelletize the
evenly dispersed mixture, and AMETEK could then extrude it into tubes for
use in heat exchangers. The test run was more than promising. It met all
the desired performance specifications while obtaining a good dispersion.
“The results were so good, we went for it,” said Ralph Reyes of AMETEK,
Inc. That first test run quickly gave way to larger orders. The new process
resulted in better yield, an extruded tube surface that is twice as smooth,
AMETEK heat exchangers feature acid- and corrosion-resistant fluoropolymer resins
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and a dramatic improvement in processability. “It’s night and day, the way
the material extrudes,” said Reyes. “Less time, less labor. It has helped
us immensely.”
Appreciation for this new technique extends well beyond the manufacturing
floor. One of AMETEK’s major customers in Japan gave the product high
praise. “They say it’s as good as or better than anything they have seen in
Japan,” adds Reyes.
The inherent nonstick and chemically inert properties of fluoroplastics
are ideal for applications where resistance to corrosion and fouling
is vital. AMETEK heat exchangers are efficient and long-lasting, and
their market continues to expand. Used by the metalworking and
chemical processing industries for over 45 years, these heat exchangers
now are available in ultra high-purity (UHP) constructions, for use in
semiconductor and solar energy wet processing equipment. The demand
for heat exchangers is on the rise as the global market demands higher
energy efficiency. Thanks, in part, to 3M’s compounding capabilities and
fluoroplastic products, AMETEK is uniquely poised to provide a costefficient, corrosion-resistant answer.

United States
3M Energy and Advanced
Materials Division
800 367 8905

Europe
3M Belgium N.V.
32 3 250 7521

China
3M Hong Kong Limited
852 2806 6111

Japan
Sumitomo 3M Limited
813 3709 8250

Malaysia
3M Malaysia Sdn. Berhad
60 3 706 2888

Brazil
3M do Brasil Ltda.
5519 3838 7000

India
3M India Limited
Bangalore
9180 2231414

Taiwan
3M Taiwan Limited
886 2 2704 9011

Philippines
3M Philippines, Inc.
63 2 813 3781

New Zealand
3M New Zealand Ltd.
64-9-444-4760

Canada
3M Canada Company
800 364 3577

China
3M China Ltd.
86 21 6275 3535

Korea
3M Korea Limited
82 2 3771 4114

Singapore
3M Singapore Pte. Ltd.
65 454 8611

Australia
3M Australia Pty., Ltd.
61 2 9498 9333

Other Areas
651 736 7123 (U.S.)

Important Notice: The information in this publication is based on tests that we believe are reliable. Your results may vary due to differences in test types and conditions. You must evaluate
and determine whether the product is suitable for your intended application. Since conditions of product use are outside of our control and vary widely, the following is made in lieu of all
express and implied warranties (including the implied warranties of merchantability and fitness for a particular purpose): Except where prohibited by law, 3M’s only obligation and your only
remedy, is replacement or, at 3M’s option, refund of the original purchase price of product that is shown to have been defective when you received it. In no case will 3M be liable for any
direct, indirect, special, incidental, or consequential damages (including, without limitation, lost profits, goodwill, and business opportunity) based on breach of warranty, condition or contract,
negligence, strict tort, or any other legal or equitable theory.
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