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EXPECT HIGH ROI
AT SEPTEMBER
CONFERENCE

Despite the economy’s turbulent waters,
your Thermoforming Division is slicing
through the choppy waters, on-course, to
deliver you the best ever Thermoforming
Conference — September 20-23, 2008 in
Minneapolis.

Every year we are committed to growing
the Conference, the technical sessions and
the exhibits. And every year our members
have been attending in ever-larger
numbers because they realize there is no
other place where they can learn about the
latest developments in the thermoforming
industry under one roof.

Although on a day-to-day basis you are
dealing with the rising costs of energy,
shipping, equipment, plastic, etc. it is
important to remember that the return on
investment on conference attendance can
be very high. Professional development
and networking are solid investments
in revenue-generating opportunities for
your company. Attendees tell us they
benefit from the Conference’s business
networking opportunities, highly relevant
technical sessions, the up-close look at
new equipment, plus the latest industry
developments and best practices. Where
else under one roof can you get all this?
Our Conference is all thermoforming — all
the time.

Conference attendance is an investment
in yourself and your company, especially
if you seek out and pursue answers to
difficult business-related questions. Do
not short yourself. Do not misjudge the

2 THERMOFORMING QUARTERLY

Chairman’s Corner

importance of this gathering of experts
who share their strategies for success and
growth.

NEW
THERMOFORMING
PAVILION AT NPE 2009

Because NPE’s International Plastics
Showcase is such a major event for the
plastics industry where over 75,000
attendees and billions of dollars worth of
annual purchasing power converge in one
place, our SPE Thermoforming Division
has decided to host a Thermoforming
Pavilion at NPE (June 22-26, 2009 in
Chicago’s McCormick Place).

Our Thermoforming Pavilion will be an
opportunity for show attendees to find
thermoforming  information, products
and services through a one-stop-shopping
experience. It will be a place to learn more
aboutemerging markets for thermoforming
and its growing use as an alternative, cost-
effective and versatile answer to other
plastic processes. We will be offering a
variety of industry information, plus the
location of suppliers and thermoforming
practitioners exhibiting throughout NPE.
Watch for more information.

CONGRATULATIONS
TO GEORGE LUEKEN!

An SPE member for 46 years, George J.
Lueken, owner of Mullinix Packages,
Inc., Fort Wayne, Indiana, is our 2008
Thermoformer of the Year. Over the
years, his engineering and inventiveness
has resulted in numerous breakthrough
concepts for the custom thermoformed
rigid plastic disposable food packaging
industry. Congratulations, George!

CHANGING OF THE
GUARD

I’'m very excited about the make-up
of your new Executive Board. For one

thing, there’s not as many graybeards!
The leadership is comprised of your new
chairman, Brian Ray of Ray Products.
Brian is a young, energetic and dynamic
leader from California. His chair-elect is
another young man, Ken Griep of Portage
Casting and Mold from Wisconsin. The
secretary will remain Mike Sirotnak
of Solar Products, New Jersey, another
energetic, outspoken young man. This
Executive Committee is quite diverse
and will be covering all the bases as
they serve our membership and industry.
Expect some good give-and-take as well
as outstanding work.

| encourage anyone interested in joining
the Board of Directors to step forward and
contact a current Board member. If you are
interested in giving back to the industry, we
welcome your participation. We especially
need the input of practitioners.

MY HEARTFELT
THANKS TO ALL

My two-year term as chair is now coming
to an end. What a marvelous opportunity
and a personal privilege it has been to work
for such a dedicated group of individuals.
You may have seen the most recent write-
up about our Division in “Plastics News.”
It made us all proud of what a volunteer
group can do together. | especially want to
congratulate all our leaders over the past
10 years for transforming our organization
into a plastic industry powerhouse.

| thank you for the opportunity to serve
amongst these leaders. It’s been a total
joy. And, as the new Prior Chair of the
Executive Committee, | look forward
to continued service to an industry that
has been so good to me personally and
professionally. |

IT’S A GREAT DAY IN
THERMOFORMING!

W/éé%ﬁ/

Walt Walker
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It has never been more important to
be a member of your professional
society than now, in the current
climate of change and volatility in
the plastics industry. Now, more than
ever, the information you access and
the personal networks you create can
and will directly impact your future
and your career.

Active membership in SPE - keeps
you current, keeps you informed, and
keeps you connected.

The question really isn’t “why join?”
but ...

Why Not?
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Thermoforming in the News

Packaging pushes
through economic
problems

By Tony Deligio

Bucking sentiments in other
plastics-heavy markets like
construction and automotive, more
than two-thirds of converters of
single-use foodservice packaging in
North America, and their suppliers,
expect sales volumes to be better
in 2008 than in 2007. That’s
according to the latest Foodservice
Packaging Industry Survey from
the Foodservice Packaging Institute
(FPI; Falls Church, VA). The survey
polls foodservice manufacturers
and suppliers in North America
and Europe. Nearly 66% of those
surveyed also expect profits to
improve in 2008, and almost 75%
plan to purchase new machinery
in 2008, while almost half plan to
expand operations in 2008.

In Europe, almost 75% of
foodservice packaging processors
expect an increase in volumes, with
almost all expecting profits to be
up. One-third will purchase new
equipment, and slightly more plan to
expand their operations in 2008.

Among common issues cited
by European and North American
foodservice-packaging firms were
increasing raw-material costs — the
top challenge according to North
America converters and raw-material
suppliers — as well as developing new
sustainable-packaging products.

The Packaging Machinery
Manufacturers Institute (PMMI;
Arlington, VA) released its own
survey in early March, the 2008 U.S.
Packaging Machinery Purchasing
Plans Study, which reported that
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consumer and industrial goods companies
plan on spending $6.304 billion for
packaging machinery in 2008, a 0.6%
increase over 2007. Only two of the

eight tracked market segments will

show growth, with foods up 2-4% and
personal care to expand from 0-2%.

The study is based on interviews with
511 representatives of 1,564 U.S. plants

— tdeligio@modplas.com. |

Automation in
Thermoforming

Automation means much more
than pick-and-place robotics destined

for injection molding, with many
processes, including thermoforming and
blowmolding automating their lines. An
example of front-to-back automation was
recently put in place by Irish packaging
thermoformer Quinn Packaging,

which uses a vacuum tray unloader

as an extraction system for steel-rule
cutting machines. The automation
supplier, Mould & Matic, has fitted a
thermoforming machine with substantial
automation equipment for separate
forming and punching, with the vacuum
tray unloader extracting lids and trays
from the machines and placing them

in stacks. The system also enables the
automatic sleeving of the stacks. |

These articles are reprinted with the kind
permission of Modern Plastics Worldwide
and appeared in the February & March
2008 issues.

Polypropylene
Y, 1]
Acrylic
Polycarbonate
=
High-molecular-weight PE
FPonlacﬁc acid
| |
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North American thermoformers
2008 survey
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Reprinted with Permission of Plastics News, Copyright
Crain Communications Inc. Originally published in
Plastics News [February 25, 2008].
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Thermoforming in the News

Top 10 plant locations
Number of plants

Illinois 37

Total plants in
North America: 422
Us: 391

Canada: 21

Mexico: 11

0 5 10 15 20 25 30 35 40

2008 survey of North American thermoformers

Thermoforming sales
(258 respondents)

Total: $8.61 billion

82.4% :
Packaging sales

Reprinted with Permission of Plastics News, Copyright Crain Communications Inc. Originally
published in Plastics News [February 25, 2008].

Top 10 end markets

lmlusjlrlal :
" Automotive/transportation
'Medical/pharmaceutical
Electrical/electronics
_Recreational/sporting goods
Consumer products
Sigage & displays

Food packaging

Lawn & garden

| Bl.klldlinm'cnlnﬁruc’iun
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Percentage of companies serving the market

Plastics Mews graphic by Scott Mermyweather

The winning photograph

was taken at the Eddyline
Factory in Washington. The
photo was taken during
the forming process and
shows the clarity and
definition of the kayak.

It is a great example of

what can be achieved in

_theW :

Photo Taken by Tom Derrer,
Founder, Eddyline Kayak LLC
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PROFILE
mEPLASTIC

CORPORATION

65 South Waukegan Road

Lake Biuff, Il 60044

Custom Engineered Plastic Parts
Vacuum ¢ Pressure ¢ Twin Sheet

We Deliver Parts Under Pressure!

1ISO 9001:2000

{847) 604-5100 FAX (847) 604-8030

MARTIN THOMAS INTERNATIONAL

Marketing consultants, serving the thermoforming and plastics
industry since 1987 and now your SPE Thermoforming Division.
PR, advertising, technical writing, web sites, trade show support,
direct mail. strategic planning and market exploration — tools to
help you grow your business and increase your profits. Call
Marty Pottle.

42 Riverside Drive, Barrington, Rl 02806 Telephone: 401-245-8500
mpottiei@martinthomas.com wiww. martinthomas.com
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WWW.pCHIWI. cOm
Quality Thermoform Molds

Since 1972

Portage Casting & Mold, Inc.
2901 Portage Road, Portage, WI 53901
1-800-356-5337 — Fax 1-608-742-2199

PROSPECTIVE
AUTHORS

Thermoforming Quarterly®
is an “equal opportunity”’
publisher! You will notice

that we have several
departments and feature
articles. If you have a
technical article, send it to
Barry Shepherd, Technical
Editor. All other articles
should be sent to Conor

Carlin, Editor. Please send in

.doc format. All graphs and
photos should be of sufficient
size and contrast to provide
a sharp printed image.
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Eddyline Kayak LLC

By Tom Derrer, Owner and Founder, Eddyline Kayak LLC

ddyline began making whitewater kayaks in the early

1970s. The only technology used at the time was in the
manipulation of fiberglass. The typical practice included
hand lamination using polyester resins, chopped strand
mat and cloth or roving. Then we began to explore vacuum
bag molding which involved putting the wet laminate
under vacuum and atmospheric pressure using a flexible
(2 mil) nylon film, the “bag.” We would then seal the bag
around the mold perimeter and pull a vacuum under it. This
allowed us to increase the glass/resin ratio from about 40%
(glass) in the hand lamination process to 70% in this new
“vacuum” process. Using this method (and adding Kevlar
and carbon fiber) we were able to build 13" whitewater
slalom kayaks that weighed 13 Ibs. and were suitable for
whitewater racing. High performance slalom kayaks are
still built this way today. The first company to introduce
rotomolded PE kayaks was High Performance Plastics in
California. They no longer produce kayaks; however, they
were followed by Perception Kayaks in Easley, S.C.

The big challenge posed by the material used to make
a whitewater kayak comes in the form of impact. The
hydraulic forces in rivers are immense and when those
forces collide with rocks, something has to give. We
experimented with vacuum bag lamination and exotic
fibers like Kevlar 49 and S-glass to improve the impact
strength of the boats. In the late 1970s, the first rotomolded
polyethylene kayaks developed by other companies
appeared on the market. The increase in impact strength
convinced everyone that the technology had evolved and
there was a landslide of sales of rotomolded kayaks. This
occurred despite the fact that the kayaks gained 10-15 Ibs.
in weight and suffered a considerable loss of performance.

Some years later when the sea kayak industry began to
grow rapidly, we were still making fiberglass kayaks as the
first rotomolded sea kayaks began to appear. Being longer
and larger, they were quite heavy. Given the limitations
of linear low density polyethylene, the boats behaved
poorly but were less expensive to make. With low abrasion
resistance and low heat distortion temperatures, the boats
suffered rapid loss of performance from abrasion (scuffing)
and dimensional change. As a company that had always
been focused on performance, quality and innovation, we
scratched our heads and continued to “smell the styrene,”
so to speak. | knew something better would come along and
eventually it did.

Interestingly, it turned out to be a manufacturing
backlog that led us to the solution. It seems that companies
often think in terms of familiar technology. Therefore it
was natural that we not only built the kayak shells from

Industry Practice

fiberglass, but all the interior components as well. There
are numerous small parts in a kayak including cockpit
rims, seats, backrests, bulkheads and hatch covers. In
1990, we found ourselves sitting on a large quantity

of unfinished inventory because small part production
could not keep up with the large parts (decks and hulls).
Inevitably, the realization dawned that these parts

need not be made from fiberglass. After visiting a few
spa companies, we started construction of our own
thermoforming machine. Power was limited so we settled
on “Vulcan” gas radiant heaters and added the rest. ABS
turned out to be a perfectly suitable material for the
small components and in no time our backlog issue was
resolved. There were other unintentional benefits that
really got our attention: no spraying, no dust, no mold
preparation, no need for multiple molds, no drying time,
no smell, and on and on.

At this point it was a relatively minor synaptic closure
(the light bulb thing) to the next rhetorical question:
“Can’t we make the kayaks this way?” This initiated
a two pronged search: one for an appropriate material
and one for a former large enough to do our testing.
This technology was new to us and no one else was
attempting to build a product like ours so the learning
curve was fairly steep. Mold construction was complex
because it made no sense to design and build metal molds
for untested prototypes made from untested materials.
We went through numerous iterations of material
configurations, adhesive concoctions, mold construction
and repair and so on, learning quite a bit on the way. The
few large machines that were in close proximity to us to
make testing practical were primitive calrod machines
with manual controls. We had problems with uneven
wall thickness, chill marks, cold-flow and other familiar
forming foibles.

At about the same time we had begun CAD/CAM
modeling of our new designs. Our software enabled us to
do multiple subtle reiterations of a design configuration
and this led to rapid improvements in performance.
Another real benefit however, was in the expedient and
accurate manner in which our masters were created.

THERMOFORMING QUARTERLY 7



We could move from a CAD file

to a prototype mold in a matter

of weeks with great dimensional
accuracy. Minor changes were easy
to implement on our prototype
molds allowing a fairly rapid path
from concept to product.

By 1996 we were ready to release
two models of kayaks designed
for thermoform production and
materials. They were well received
and we very quickly realized we
needed our own machine. We
contracted with General Plastics
Machines to build us a 4.5' x 20’
thermoforming machine. The
multiple zones and computer
controls made life much better.

We used IR sensors to control

the forming and demolding
temperatures. With mated parts

of this size, it was imperative to
control shrinkage. We found ways
of plumbing our high volume
forming tools that minimized stress
on the tool from heat and vacuum
and expedited air removal. Our
tool design and the elaborate zone
structure of our oven facilitated
exceptional control of local
temperatures so we could increase
material thickness in heavy wear
areas.

Eddyline has since developed a
“lean” business strategy with just-
in-time single part flow and our
involvement in thermoforming has
partnered well with that strategy.
Sticking with small batch or single
part flow helps us to dramatically
reduce rejects, rework and inventory
loss due to design changes. The
latter occur fairly rapidly given our
interest in keeping our product line
fresh and competitive. We pride
ourselves on our ability to deliver
rapidly, eliminating the need for our
dealers to overstock our product.

Today, we have eliminated all
fiberglass production, increased our
manufacturing volume by a factor
of ten in the same floor space, added
two CNC trimming machines and
currently produce eleven models
ranging in length from 12" to 18'.
All models have been designed
expressly for thermoforming
technology. We take great pride in
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producing kayaks of extraordinary
quality to the delight of our growing
customer base around the U.S. and
Europe.

Looking ahead, Eddyline will
invest even more in lean principles
and constant improvement (Gemba
Kaizen). And we cannot help but keep
an eye on twin sheet technology. We

do entertain outside thermoforming
work and have the ability to produce
affordable prototype and short run
tooling when it is compatible with
our equipment. In fact, a number of
our customers are boat builders (not
kayaks) that have also discovered that
all those parts do not need to be built
of fiberglass. |

MIC6® delivers superior flatness, machinability and dimensional stability

Don’t Be Fooled By Imitators...

There’s only one MIC6® - ask for it by name.

For over 50 years, MIC6® Precision
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has set industry standards no
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flatness and surface finish
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2008 Thermoformer of the Year

orn April 2, 1929 in Central
Illinois, George Lueken served

in the Marines during the Korean
War and reached the rank of Buck
Sergeant. After leaving the service, he
received his business degree from the
University of Illinois in 1957.

George joined Dow Chemical
where he first developed an interest in
plastics. In 1965, with three partners,
he started a plastic extrusion company
called ALCHEM. He eventually
sold his interest to start Mullinix
in the back of a small machine
shop in Saginaw, MI. Mullinix was
incorporated in 1970 and remains a
closely-held manufacturer of custom
thermoformed packages serving the
disposable food packaging industry.

In 1976, Mullinix moved the
company to Fort Wayne, IN to be
closer to their primary customer,
Peter Eckrich & Sons Meat Company
supplying them a Barex luncheon
meat package known as the “Meat
Keeper.” Mullinix rapidly developed
a reputation for identifying new
applications for thermoformed
packages, including the use of
barrier films for the meat processing
industry. Superior design and rapid

George J. Lueken
Owner

Mullinix Packages, Inc.
Fort Wayne, Indiana

development of new manufacturing
technologies allowed Mullinix
to capitalize on new business
opportunities during the early stages
of a product’s life cycle.

In the 1980s and 1990s, the
company was recognized as a
leader in crystallized PET (CPET)
thermoforming for airline food
service applications and dual-
ovenable prepared foods packaging.
Allegheny Airlines (later US Air) was
an early customer. Mullinix worked
with Lyle Machinery on this project
and was the first to develop the two-
stage CPET forming process. In 1982,
Mullinix became the first company to
conventionally form APET when they
developed a rim rolled cup for cream
cheese which by 1984 developed into
a two-layer coextruded silver/white
PET container which was double-
seamed. Clear containers followed
including an ice-cream container for
Breyer's Ice Cream. In 1988, Mullinix
developed the Impromptu Line
with General Foods. It was the first
retorted CPET shelf-stable package
ever developed for dinner entrees.
Mullinix was instrumental in forming
the package with sealing techniques
to stand the pressures of retorting.
Mullinix continues to work with most
of the major national food processing
companies.

By 1995, the company had
developed technology for wide-web

inline forming of polypropylene
giving Mullinix a significant
strategic advantage over the
competition. Gladware® was the
breakthrough product line where
the technology was applied and
the company was awarded several
patents for this development.

In 2000, Cryovac/Sealed Air
chose Mullinix to be its exclusive
supplier of barrier polypropylene
trays for the case-ready meat
market. The product is distributed
throughout the U.S.

George has been a member of
SPE since 1962 and in 1996 was
awarded the Jack Barney Award
for recognition of his contributions
to the sheet extrusion industry.
Specifically, Mullinix worked on
the development of the gear pump
(melt pump) with Eastman and
Welex which greatly enhanced the
ability to run PET quality sheet
and subsequently the quality of
thermoformed parts.

Mullinix Packages currently
occupies 400,000 square feet in Fort
Wayne, IN, and employs over 450
dedicated people. George Lueken
continues to play an active role
in the company and is known for
being one of the most progressive
and respected business owners in
the thermoforming industry. |
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Sheet Take-off Systems

Individually driven chrome rolls

Linear bearing guided roll

actuation

Touch screen pendant controls

Compact and full length
configurations available

Motorized roll gap and vertical
stand positioning options

..and more!

WORLD CLASS
EXTRUSION

SYSTEMS www.ptiextruders.com
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www.wecointernational.com

WECO International. Inc.
“Putling the Pieces Together”
# New and Retrofit Oven Systems

# stand-alone Control Panels
« Disconnect Controller
= Fusing E-Stop
e Power Supply HMI
= Quick disconnect cabling Zoning

F Controllers
= Percentage power controls
# Closed loop control optional

¥ oven Platens
= Individually wired elements to junction box
# Aluminized steel reflectors
 Customized watt density

% Infrared Elements / Accessories

e Elements « Program Ports
Reflectors = Terminal Blocks
High Temperature Wire * Assemblies
Enclosures = Transformers
Climate Conditioning = Comfort Heating

841 Tacoma Court « Clio, M| 48420 « P: (810) 686-7221 « F: (810) 686-7564

Controls

High Temp Wire

Reflectors

- Aircraft

- Mass transit

- Building products
- Weatherable

- Conductive/ESD
- Multi-purpose

‘8 Surface Textures

Over 40 specialized grades
satisfy highest performance
to lowest cost applications:

Thickness from 0.028" t0 0.500"

SOLVE COST & PERFORMANCE PROBLEMS

Kleerdex Company, LLC

Certified Fire Ratings:
6685 Low Street

- UL 5td. 94 V-0 and 5V

- UL 746 for signage Bloomsburg, PA 17815 USA
— FAR 25.853(a) and {d) Tel: 1.800.325.3133

= Class 1/A Fax: 1.800.452.0155

- MVSS 302 E-mail: info@kleerdex.com

www.kydex.com

KYDEX

THERMOPLASTIC SHEET

1SO 9001:2000 and
1SO 14001 CERTIFIED

- ASTM E-662/E-162

Broad Color Selection:
- 36 Standard colors

— 3000+ Custom colors
- Granite patterns

— Fluorescent colors

- Woodgrain and
Abstract Designs
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Membership Benefits

B Access to industry
knowledge from one
central location: www.
thermoformingdivision.
com.

B Subscription to
Thermoforming
Quarterly, voted
“Publication of the Year” by
SPE National.

B Exposure to new ideas
and trends from across the
globe. If you don't think
your company is affected
by globalization, you need
to think again.

B New and innovative
part design at the Parts
Competition.

B Open dialogue with the
entire industry at the
annual conference.

B Discounts, discounts,
discounts on books,
seminars and conferences.

B For managers: workshops
and presentations tailored
specifically to the needs of
your operators.

B For operators: workshops
and presentations that
will send you home with
new tools to improve your
performance, make your
job easier and help the
company’s bottom line.

JOIN
D25
TODAY?
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The Economic Stimulus Package —
What It Means for Thermoformers

Deduction for capital equipment nearly doubles to $250,000

The Business of Thermoforming

The information and examples provided in this article are courtesy of Stopol, Inc.

On February 13, 2008, President Bush signed into law the “Recovery Rebates and Economic Stimulus for
the American People Act of 2008.” This act provides business growth incentives by increasing Section 179
expensing and bringing back bonus depreciation.

What This Means For You

< Increased Section 179 Expensing. Prior to the Act, small businesses could expense up to
$128,000 of the cost of new and used equipment placed in service during that year. The Act
increases the maximum expense amount to $250,000.

 Return of Bonus Depreciation. The Act brings back the special rules of bonus depreciation by
permitting a bonus first-year depreciation deduction equal to 50 percent of the cost of the new
property placed in service during 2008.

How This Could Work For You

The following example illustrates how current tax rules regarding depreciation can benefit those making
capital equipment purchases in 2008:

Example

A company purchases a $400,000 machine. The company purchased no other capital equipment during
2008, so it may deduct $250,000 under Section 179. The remaining $150,000 is then depreciated,
generating an estimated additional deduction of $21,500. The sum of these two deductions is then
subtracted from the cost of the equipment, resulting in a total first-year deduction of $271,500 or 67.9
percent of the $400,000 investment. This deduction equals a real cash savings of $95,025, which means
the customer essentially spent $304,975 on the machine.

Snapshot View

Cost of Equipment $ 400,000
Section 179 Expense $ 250,000
First-Year Depreciation $ 21,000
Total First-Year Deduction $ 271,500
Real Cash Savings on Your Equipment Purchase $ 95,025
(assuming a 35% tax bracket)

Cost of EqQuipment After Tax Savings $304,975

This example presumes that the mid-quarter convention does not apply.

Please note that your annual deduction cannot exceed your aggregate net taxable income for
2008.

THERMOFORMING QUARTERLY 11
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For Profit Thermoforming

Nick Mebberson, Scope Machinery Pty Lid

H ow we do we make a

profit in this game called
thermoforming? How do we make
decisions on how to play the game for
profit? Reinhold Niebuhr’s “Serenity
Prayer” from the 1930s is a great
place to start:

Lord,

Give us grace to accept with serenity
the things that cannot be changed,
courage to change the things that
should be changed, and the wisdom
to distinguish one from the other.

If we apply this wisdom to our
chosen profession, we have “The
Thermoformer’s Prayer”:

Give us the grace to accept with
serenity things that cannot be
changed (customers, material prices,
tool prices, part prices, labor rates,
birth, death, taxes); courage to
change the things that should be
changed (automation, machine rates,
scrap rates, efficiencies, tool change
time); and the wisdom to distinguish
one from the other.

In other words, let us examine the
areas where we do have the most
control in order to make a profit.

We all have spreadsheets to cost
jobs on existing equipment but these
are often limited to items we consider
“fixed.” How do we separate what
we can change, understand the profit
implications of the choice and thereby
select equipment to increase profits?

We are faced with seemingly
endless combinations of machines,
layouts and tooling. How do we
decide which combination is the most
profitable?

For example, here are some
examples of the questions that a
typical thermoformer might ask
himself every day on the job:

12 THERMOFORMING GQUARTERLY

e Am | better off spending
$100K on automation to
reduce labor from 1.2 t0 0.3
people?

e My labor costs have increased
20% — what can | do?

e Am | better off running faster
or adding cavities?

e Am | better off spending $10K
on programmed maintenance
or holding spares to get 3%
more machine time available?

e What if | can get the cavities
closer and reduce scrap by
5%?

e Should I buy cheap knives that
I must re-sharpen every run or
should I spend more on quality
knives?

e What if | halved my tool
change time?

e What is my economical run
length? Should I store parts?

e What if | reduced my air
consumption by 25%?

e Should I spend $25K in a valve
upgrade and get 5% reduction
in cycle times?

* Do I spend $5,000 to flood
cool my cavities to run 3
cycles faster?

e Do I use a manual machine or
do | fully automate?

e Do I buy a cheap Chinese
machine that requires lots of
labor and maintenance?

e Do I buy the latest million
dollar rocket from Europe that
makes coffee as well trays?

In this article we will examine
the variables and come up with a
spreadsheet that we can use to examine
our options. Being an engineer, not
an accountant, this will be a practical
approach.

It is limited to partial absorption
costing with costs directly related to
the equipment and the specific job. It
is not going to be perfect, but it can at
least give us an idea for what costs are,

The Business of Thermoforming

what savings are available and what
increased profits are possible with some
informed equipment selection. (Note:
let’s not get caught up with the minute
details of what type of compound
interest calculation is the most
appropriate as this is for illustrative
purposes.)

There are two main schools
of thought on the business of
thermoforming:

1. There are those companies that
look to make a gross profit on the raw
material with the machine/labor/costs
as the expense, i.e. | buy APET for
$2/kg and | sell it for $3.50/kg. This
applies to both extruder/thermoformers
and pure converters with the
thermoforming being a means to sell or
convert sheet, i.e. | buy resin/sheet for
$1/$2 and sell it as sheet/product for
$2/$3.50 with its conversion to product
an expense.

2. Others look to the equipment
investment with an hourly return, i.e.
$150/hr. with material and labor being
the expense. The end result is the same
but the approach and analysis are quite
different. In the spreadsheet, we will
combine the philosophies and look to
make our product for the lowest net
price.

The aim is not to develop a costing
sheet but rather to illustrate a method
of evaluating “what if” sensitivities
on equipment in order to decide how
to make this part for increased profits.
I have setout and input data from a
typical roll-fed thin gauge machine,
with the option for robotic stacking,
and each entry is explained off to
the side. The layout is fairly self
explanatory and in a format that I am
sure is familiar to all.

The base case is a $350,000 base
machine with robotic stacking working
at good rates.

The run is a 1,000,000 part run,
20-up at 4.5 second cycle, 1/3 of an
operator with robotic stacking. From
here we will examine a number of



scenarios to determine what is the
“profit effect” of various decisions:

Q: Should I invest in automated
stacking?

If we don’t invest $100,000 and don’t
use a robot, labor increases to 1 person
full time. Keeping all else constant, the
part cost increases by 5%.

A: A robotic stacker is money well-
spent.

Q: Should I invest the latest
technology with good resale value
or a buy basic machine with little
resale?

Here we see the effect of a slower
cycle, less resale value, higher labor

Capital Machine cost
Automation cost

Cost of funds

life

worth after life years

hrs per week

weeks per year

Run hrs available per year

% machine used over available time
total hrs to recover

Cost of funds

Hrly equip finance cost (ideal)

Equip Costs

MACHINE Power
Air CFM
Cooling
Price power per kwh
Utils Power per hour
Air cost per hour
Cooling
Cost Untils per hour
cost per annum incidental
Programmed cost to get reliabilty
available to run ie not broken down or being fixed
Actual run hrs given reliabiity
Hrly equip finance cost (with reliabilty)
Hrly Maintainace cost
hrly cost for Equip (fin,utils,maint)

Maintenance

Run Details
Run length (parts)
Tool cost to be amortized this run
additional tool spend for cycle improvements
cycle time
# Cavities
Parts per hour
part actual weight
Material cost
Scrap recovery per Kg
% scrap ideal
Roll size
Kg per hour
material cost per hour (raw)
Net material cost per hour (inc recovery)
Roll change time
Tool change time
Run Hours (at ideal rate no changes)
% overrun due to poor running (eg cutting problems)
Running Hours in the real world
Parts that go to scrap (during overrun and setting)
Actual Material run
Net material cost this run (inc recovery)
Number of Rolf changes
Time lost to rolf changes
lost time (tool and roli changes)
Time on the Machine (running+changes,total)
hrs needing operators this run
setter needed time (tool/matchnge/setting)
Operator number (people to pack off machine)
Operator cost per hour
Setter operator cost
operator cost this Job
Setter cost this job
labor cost this Run
Average hrly iabor rate

hrly cost for Equip (fin,utils,maint)

Net material cost per hour (inc recovery)
Average hrly iabor rate

Tooling amortization

Total run cost
Net part cost

costs, longer uptime and slower tool
changes. Use of basic equipment with
these limitations will increase part cost
by 10%

A: The upfront cost is not the only
factor to consider and will cost more
in the long run.

Q: What is the effect of a reduction
in cycle time, all else being equal?
Here we reduce cycle time by 1 second
(in 4.5) and see a 3% reduction in part
cost — this can be directly compared to
the cost of implementing these changes,
i.e. preheaters, flood cooling.

A: It is worth spending money to
reduce cycle times.

BASE no Auto

$ $350,000 $350,000

$ $100,000 $0

% 6% 6%
years 6 6

% 40% 40%
hrs 100 100
wks 45 45
hrs 4500 4500

% 80% 80%
hrs 21600 21600
$356,961 $356,475

$0.00 $16.53 $16.50

kw 35 35
CFM 75 75
kw 5 5
$0.00 $0.10 $0.10

$0.00 $3.50 $3.50

$0.00 $1.13 $1.13

$0.00 $0.50 $0.50

$0.00 $5.13 $5.13

$ $1,500 $1,500

$ $2,500 $2,500

% 98% 98%
hrs 21168 21168
$0.00 $16.86 $16.84

$0.00 $1.13 $1.13

$0.00 $23.12 $23.10

BASE no Auto

prts 1000000 1000000
$ $1,000 $1,000
$ $1,000 $1,000
sec 45 45
20 20

prts 16000 16000
0.0000 Kg 0.0150 0.0150
$0.00/Kg $2.20 $2.20
$0.00/Kg $0.30 $0.30
% 15% 15%
Kg 750 750
Kg/r 276.00 276.00
$0.00 $607.20 $607.20

$0.00 $524.40 $524.40
hr fraction 0.25 0.25
hrs 2.00 2.00
hrs 63 63
% 110% 110%
hrs 69 69
% 2% 2%
Kg 17595 17595
$ $33,431 $33,431
num 23 23
hrs 6 6
hrs 8 8
hrs 77 77
hrs 77 77
hrs 16 16
num 03 1
$ $35 $35
$ $65 $65
$ 3804 32,682
8 $1,009 $1,009
$ $1,814 $3,691
$ $24 848
$ $23.12 $23.10
$ $524 $524
§ $24 848
$ $26 $26
$ $39,016 $40,891
$0.00 $0.039 $0.041

Q: What if my scrap rate doubled
(even if I was recovering waste)?
Here we double scrap from 15 to 30%
and we see a 10% increase in part
price

A: Even if | recover my scrap,
keeping it to a minimum makes
financial sense.

Q: What are the economies of short
and long runs?

Should I run the year’s order and
store it or do 12 shorter runs? Here
we look at part cost for 1,000,000 part
run compared to 10,000,000 run. We
see a 5% part cost reduction for the
longer run.

cheap M/C
$150,000
$0
6%
6
10%
100
45
4500
80%
21600
$163,987
$7.59

35

75

5]
$0.10
$3.50
$1.13
$0.50
$5.13
$1,500
$2,500
98%
21168
$7.75
$1.13

$1401  This is an abbreviated version of

the spreadsheet.

cheap M/C
1000000
$1,000

stoo0 It is designed to give examples of
5.5

5 how thermoformers can compare

Js09 variables and determine costs.

$2.20
$0.30

1% For a complete version, please
2582 contact Nick Mebberson at
$496.80 .
sa2005  Sales@scopemachinery.com.
0.25
3.00
76
120%
92
2%
17595
$33,431
23
[
9
101
101
29
1.2
$35
$65
$4,222
$1,883
$6,105
861

$14.01
$429
$61
$20

$42,944
$0.043
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A: Try to do longer runs, especially
if tool change causes long
downtimes.

Q: What if I don’t keep the
machine busy?

If we halve the available hours on the
machine (assume day shift only) we
see a 3% increase in part cost, maybe
not as bad as first glance.

A: We need to keep the machine
running but not for profitless
volume.

Q: What if my power costs
doubled?

If we double rate from 10 to 20 cents
per kw/hour, we see little change.

A: Power cost may not be as
significant as other factors?

Q: What effect does roll size have?
What if | can only get 100 kg rolls
instead of my usual 750 kg rolls? We
see an increase in part cost of over
10%.

A: Keeping roll change frequency
and down time to a minimum is
critical and has a big influence on
part cost.

Q: What if I don’t spend

any money on preventative
maintenance and the machine is
broken down or being fixed 25% of
the time?

The part price increases by 3.5%.

A: We can estimate the costs of
unreliable machine.

In summary, the initial capital cost
is relatively insignificant compared
with other hourly costs such as
material and labor. We have more
options to change in order to increase
our profits than we perhaps realize.
We can measure and analyze these

options and make informed decisions.

We must change what we can and
have the wisdom to focus on those
areas where we can have the most
positive impact on the bottom line. |

Note: The spreadsheet and article
are intended only as guides for
thermoforming companies. They are
not intended for reproduction. Copies
of the full spreadsheet are available
by contacting the author directly at
sales@scopemachinery.com.
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o Axis CNC Machines
the Control is the key

GENZ SUPERCONTROL WITH NEXT GENERATION CONTROL TECHNOLOGY

- BETTER AND MORE ACCURATE MOTIONS
-NEW MoTION CONTROL ENGINE

S _ EASIER TO PROGRAM AND RUN

E COMMUICATIONS

THERMINOOD

First in CNC Routers

www.thermwood.com
PO. Box 436, Dale, IN 47523 800-533-6901

% REDUCE! REUSE! RECYCLE!

theONsRUDadvantage |

Your Number 1 Source
for Cutting Tools to the
Thermoforming Industry

the !

ONSRUD

advantage
more than just cutting tools
ONSRUD CUTTER LP

800 Liberty Drive « Libertyville, ILE0048, USA
Phone 800.234.1560 = Fax 847.362.5028

www.onsrudcom + www.plasticrouting.com

Cutting Tools for ALL
Trimming Applications

* Multi-Axis
Robotic
Routers

e3and>5
Axis CNC
Routers

* Hand-Held
Routers

@ Leitz Metalworking Technology Group




“Thank you for that wonderful
presentation. I never knew how
many things were made of
plastic and doing experiments
was both interesting and fun.
My favorite was putting lotion
on a stick and sticking it into
the latex balloon. It was
interesting fo learn the reasons
why it didn’t pop”

5th Grader (San Marcos, Calif.)

For more information about the
PlastiVan Program, contact:

Betty Coleman
Qutreach Director
Phone: (781) 337-7127

National Plastics Center
210 Lancaster Street
Leominster, MA 01453
Phone: (978) 537-9529
Fax: (978) 537-3220
www.PlasticsCenter.org

foBeis
Center

PlastiVan™

Sponsor the PlastiVan™
in Your Community

The PlastiVan™ is a great way to WOW and excite young people about
science and the vast opportunities the plastics industry has to offer.
PlastiVans travel to schools and companies throughout North America,
educating people of all ages about plastics’ chemistry, history, processing,
manufacturing, sustainability and applications.

Plastics industry companies and other organizations are encouraged to
introduce school children in their community to the marvels of plastics by
sponsoring a visit from the PlastiVan. If the company chooses, time will be
allotted for a company representative to address the students about their
products, processes and career opportunities.

Sponsoring companies nurture the development of their future workforce
by opening children's minds to careers in sciences, engineering and the
plastics industry. In addition, PlastiVan benefits the sponsoring company by
increasing the company’s visibility in the community and often garnering
local media coverage, changing the public’s perception of the industry, and
positively affecting the lives and minds of young people. Plus, sponsorship
of a PlastiVan visit is a tax-deductible donation to the school.

For more information about the PlastiVan™ Program,
please contact Betty Coleman, Qutreach Director at (781) 337-7127.
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PMC IS YOUR

CUSTOM EXTRUDER!

» 10-Day Turn Around

» Expert Color Matching
» Specialty Compounds
» Sheet Stock

» Roll Stock

» ABS

» TPO

» TPE

» PP

» PE

» HIPS

» Acrylic

» Exultra™ 2000

» Exultra™ 3000

» PremierKote™ UV Stabilizing Cap

PMC has just what you're looking for.
We are a custom extruder of sheet and roll stock,
specializing in speed and service.

Contact PMC with your custom plastic and extrusion needs today!

PMC

1-877.BUY.PMC6 (289.7626) | www.buypmc.com | sales@buypmc.com

www.ProThermTool.com
1-800-243-9898

sales@producto.com

When it comes to answering your need for
quality thin gauge thermoform tooling, you
‘can'’t find a better source than ProTherm Tool.

- Mold beds up to 70" x 120" for all materials
- Matched Metal Trim Tools
- Jig g:mund punches and dies
- Precision 5 axis machined molds
 house gun drilling capabilities

« Engineering design using the latest CAD
systems and programming technologies

- Die sets for complex side wall punching
« Full line of quality accessory items

800 Union Avenue, B
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Need help
with your
technical school
or college
expenses?

. @

f you or someone you

know is working towards a career
in the plastic industry, let the SPE
Thermoforming Division help support
those education goals.

Within this past year alone, our
organization has awarded multiple
scholarships! Get involved and take
advantage of available support from
your plastic industry!

Here is a partial list of schools
and colleges whose students have
benefited from the Thermoforming
Division Scholarship Program:

* UMASS Lowell

* San Jose State

« Pittsburg State

* Penn State Erie

* University of Wisconsin
» Michigan State

* Ferris State

» Madison Technical College
« Clemson University

« lllinois State

« Penn College

Start by completing the application
forms at www.thermoformingdivision.
com or at www.4spe.com. |

v

NETMO
Formingl
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Thermoforming Pre-Printed Materials

Adolf lllig

Technical Editor's Note: Thermoforming of pre-printed materials should
not be attempted without a thorough knowledge of factors such as

ink compatibility with materials and heat, distortion and form to print
registration. | designed and produced several runs of roll fed pre-printed
parts on in-line machines 20 years ago. Improvements in computer
simulation, inks, machines and materials have been made since then. If |
had the knowledge contained in this article by Adolf lllig 20 years ago, |
may have less grey hair today.

after thermoforming. Distortion can be done using computer
simulation or by taking a formed sheet and compensating for
the stretching of the sheet into the print art work. Either way,
the process can be best understood by taking a sheet of material
to be thermoformed, accurately drawing a ¥4 x ¥4" grid pattern
over the full sheet, thermoform it over the mold and witnessing
the stretching in the printed grid. The art work and printing
plates must then be distorted accordingly. This is a simplified
explanation. A detailed method is presented here.

PRINTING INK SPECIFICATIONS

The printer must be familiar with the thermoforming process,
the materials being specified and the heats that the inks must
withstand. Here are the points to be addressed:

¢ Ink must match the material for adhesion properties.

 Ink color must not fade or crack when heated.

e Ink must stretch with the material.

« When contact heat is used a coating should be applied to
prevent transfer of ink to the heater.

 Ink suppliers can recommend the ink types that are
compatible with this process.

HINTS FOR PRINTING IMAGE
DESIGN

 Color transitions or edges should not coincide with the
corners or edges of the formed part. This makes print to
form registration very difficult.

» Precise symmetrical and straight lines and designs should
be avoided.

» Flowing or script type styles are preferred to avoid a

distorted look.

Keep distorted images that are to appear on a side wall

or cavity at least 10mm (0.5") away from a flat surface or

edge of the part.

PLASTIC MATERIAL SPECIFICATION

e Some plastics such as PP and PE must receive preliminary
treatment of the surface to be printed to create good ink
adhesion.

e The printer will require the plastic material to be free
from twisting and warping as it is unwound, have a width
tolerance of +/- 0.25mm (.010"), have a thickness tolerance .
of +/- 0.1mm (0.004”), minimum sag characteristics and be
free from internal stresses under heat.

DETERMINING THE CORRECT
DISTORTED IMAGE

MACH INERY SPECIFICATIONS

e Thermoforming equipment must operate with repeatable

precision. There are some preprinted applications that do not require a
» Material temperature must remain very stable throughout lot of time to arrive at the correct distortion on the art work. It
the run. could be an item like a cake dome with a random pattern that

Tool temperature must remain very stable throughout the
run.

does not appear out of place after the material has stretched.
Or it could be an item like a very shallow draw plate that will

not stretch very much. Even with shallow draw items it is
recommended to keep the web width as narrow as possible to
avoid excess sag and consequently stretching prior to forming.
Heat must be uniform throughout the oven and the image
should not conform to the geometry of the part.

e Chain and press movement must repeat accurately.
« For sheet fed operations, edge stops on printing press and
former must be accurate and consistent.

* Roll fed machines must have servo chain drives that are
indexed by way of a photocell that reads a printed mark on
the material. This feature is imperative and must be capable
of backing up the material if it overshoots the mark.

BASIC RULES BEFORE STARTING
THE DISTORTION PROCESS
PRINT DISTORTION  Establish material specs that can be maintained for the

The printed image on the material is known as the distorted whole production run (thickness, shrink, sag).
print because its final appearance becomes apparent only
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 In the case of sheet forming, e The resultant first print is the first « In all probability, the described

establish sheet dimension distortion printing. process will have to be repeated in
tolerances. « The material is printed with the the case of complex art work until
+ Molds and plugs must be established first distortion print the optimum has been established.
temperature con.trolled. anq a superlmposed_ grid pattern. As in all multi-step manufacturing
* The same machine should be With roll-fed material the reference operations, the more experience one gets
used for every run. marks must be established in the with this procedure the easier it becomes.
cr?o;dlr:jate s;l/(stem with the aid of However it is highly recommended
the feed stroke.
that the initial attempts to thermoform
STEPS TO GETTING AN * This material with the first preprinted material should be done
ACCURATE IMAGE ON dr:storu?n P”gt is tf?ef:l lished with simple print images on shallow
thermotormed with the establishe draw parts until a reasonable level of
THE THERMOFORMED machine settings. confidence is achieved. |
PART » The described procedure is repeated
« Printa 1Imm x 1mm grid pattern with corrections from the first
on a roll of material gr nu?nber distortion and the second distortion (See Figures 4.61, 4.62
of sheets in the case of sheet is printed using all of the colors in and 4.63 on page 19.)
the image.

forming.

 Using the production machine
and form tooling, form and trim
the material.

Can you afford not to
e, reduce cycle times and not to
machine and record the machine |ncr|ease th rloughput?

settings.

e Take 3 indexes or sheets of e : : .
acceptable parts and mark each 3 :
part with the index number 1, 2
or 3, the cavity nhumber and an
arrow pointing in the direction of
transport.

» Save the web and place the parts
back in the web in their correct
location, see Fig. 4.61

» Prepare a sheet of thin material
as least as long as 1.5x the index
length with 1mm x 1mm grid
lines.

e Draw a coordinate system (Fig.
4.62) onto the as yet unheated
production material and the
already formed blank. This is
done in the scrap area.

» The zero points of the 2

coordinate systems must have Imagine completing production runs
identical spacing from the edge three to four times faster.
of the material.
« The axis lines of the coordinate Imagine acquiring only one or two pieces of equipment -
system must coincide with the instead of four or five.
lines on the grid.
* The deformed lines of the grid It's possible with the Royce Router.
are then traced on the formed
material.

Only available from Stopol.

 Print only the most important
colors on the first distorted print
run to save cost.

» The more grid points transferred
from the completed parts to the
coordinates of the unformed
material, the more accurate the
distortion will be. Refer to Fig.
4.63.

To learn more, visit www.stopol.com
or call (440) 498-4000

Your First and Only Stop for Buying and Selling in the Plastics Industry.
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Thermoforming Pre-Printed Materials

OO -
b0® -

?

Figure 4.61

Example of a section of web with
3 indexes of lids (6 up tool)

1

OOHOHOO

Index 2 a) 6 up index shot from the #2 index with

arrows marking the direction of travel

AR DAORIAD,
SASAOADADAD)

\‘3- N b) Stacked lids from index #3
' Index 3
c) Lids replaced in the web
D
1] Index 4
b) ¢)
ok}
i B
¢ 0 X
> 0 ‘ —_}
N © Figure 4.62
:__,@ @ @ | x/y coordination system for calculating distortion
VO . _
2| ,;) = a) Establishing the web coordinates
AR b) Transferring the coordinates to the unformed
O o) material to establish the distortion print
o o~ Index Length
C e )l

Figure 4.63

Reading the x/y coordinates of a point on the print

a) Point at the edge of the print

b) Move along the distorted grid line to the x and y
axis of the coordinating system
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* of the GN fam:ly, Yy

GN DM series thermoformers

James M. "Jay” Waddell
Managing Partner — Consultant / Trainer

L pussnc concepts AN INNOVATIONS .

THERMOFORMING & EXTRUSION CONSULTANTS

Thermoforming Equipm

1127 Queensborough Blvd, Ste 102, M. Pleasant, SC 20464
843-971-7833 Fax: By3-216-6151 jwaddellaplasticoncepts.com
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Plastics, Inc.

SOLUTIONS IN PLASTICS

(800) 233-3189
Email: meclarin@mcclarinplastics.com
www.mcclarinplastics.com

s 59'”69) 345-5394
= (989) 751-2262
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FUTURE MOLD CORP.
215 S. Webber Street, Farwell, M1 48622

The GN DM with patented technology is a plug-assist machine | Robotic product
handling system | Built-in diagnostic system | Multi-zone upper and lower
ovens | Positive and negative forming | Quick tool changes

Thermoforming and Plastic Pac fachinery

www.zedindustries.com . (937) 667-8407
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Gas Heaters
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Services 3
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MODERN cCustom. Reliable. Flexible.

25 years of leadership in the Thermoforming
Industry, providing the latest technology and
customized solutions for your thermoforming and
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* Customized Process Solutions.
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Flexible Quick-Change Equipment Features.
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competitive brands.
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Entrepreneurs Create Professorships with Million-Dollar Gifts

LOWELL - Two million-dollar gifts
announced in February will help
UMass Lowell advance the study of
environmentally friendly plastics through
teaching, research and laboratory
experiences. Mark Saab ’81 and Jim
Dandeneau ’80, both plastics engineering
alumni, have each donated $1 million to
fund two professorships in green plastics.

Each gift includes a $500,000 match
from a $20 million state trust fund that
supports the creation of endowments
related to the environment. The fund
was created in 2004 by the sale of 110
acres of land owned by the University
of Massachusetts on Nantucket to the
Nantucket Conservation Foundation.

Saab and Dandeneau are long-time
supporters of the University and both
have previously funded scholarships,
discretionary endowments and laboratory
renovations to support UMass Lowell
students. Saab, who lives in Lowell, is
president, co-founder and co-owner of
Advanced Polymers Inc., in Salem, N.H.
Dandeneau, from Thompson, Conn., is
founder and president of Putnam Plastics
Corp. in Dayville, Conn., and serves on
the board of directors of Memry Corp.

“These two successful, innovative
alumni are not only leaders in their field,
they are leaders in giving back to the
University. We appreciate their support of
the outstanding research work being done
here, and their commitment to making
a difference in the lives of students at
the University,” says Chancellor Marty
Meehan.

Saab has nearly 25 years of experience
in the plastics industry, including 20
years in the medical device field, and
holds more than 30 patents. His company,
Advanced Polymers Inc., manufactures
the world’s thinnest, strongest and
smallest heat-shrink tubing and produces
high- and low-pressure balloons for the
medical device industry.

A 2004 gift funded the Mark
Saab Advanced Polymers Physical

UNIVERSITY NEWS

Alumni Gifts Help UML Plastics Program Go Green
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UMass Lowell Plastics Engineering alumni Mark Saab and Jim Dandeneau recently each
donated $1 million to fund new professorships to support study and research of “green”
plastics. Shown at the event announcing the donation on February 14th are (from left):
Chancellor Marty Meehan, Jim Dandeneau, Debbie Dandeneau, Elisia Saab, Mark Saab,
and Robert Malloy, chair of the Department of Plastics Engineering.

and Rheological Properties Testing
Laboratory — a teaching facility dedicated
to polymer property evaluation. He and
his wife, Elisia, also established two
scholarships at UMass Lowell, one for a
plastics engineering student and the other
for a student in any major. Saab received
the Distinguished Alumni Award in 2007.

Under Dandeneau’s leadership, Putnam
Plastics became a national leader among
specialty polymer-extrusion companies
for the medical device industry. In 2004,
20 years after its founding, Putnam
Plastics was acquired by Memry Corp.
Dandeneau was named a vice president
of Memry Corp. and was subsequently
elected to the company’s board of
directors.

In 1999, Dandeneau created the
Dandeneau Family Endowed Scholarship
Program. He was inducted into the
University’s Francis Academy of
Distinguished Engineers. Putnam Plastics
also funded the renovated the S.J.

Chen Extrusion Laboratory in Plastics
Engineering.

“UMass Lowell has been a leader
in plastics engineering education
and research for the past 50 years.
These professorships will allow
our department to embrace the next
generation of technology, one that
addresses the growing need for
environmental sensitivity,” says Prof.
Bob Malloy, chair of the Plastics
Engineering Department.

Saab and Dandeneau were honored
at a lunch on Thursday, February 14 in
Alumni Hall.

With an endowment such as those
being funded by Saab and Dandeneau,
the principal of a gift is invested in
perpetuity and a portion of the annual
interest is used by UMass Lowell
for the purpose for which the fund
was established. For these research
professorships, the proceeds will be
awarded on an annual basis to faculty
who are teaching and researching green
plastics. Endowed gifts are managed
for UMass Lowell by the University of
Massachusetts Foundation Inc.

THERMOFORMING GQUARTERLY 21



These are the third and fourth
professorships created at UMass
Lowell. The other two are the
Roy J. Zuckerberg Leadership
Chair and the Howard P. Foley
Endowed Professorship in workforce
development. |

UMass Lowell, with a national
reputation in science, engineering
and technology, is committed to
educating students for lifelong success
in a diverse world and conducting
research and outreach activities that
sustain the economic, environmental
and social health. UML offers its
11,000 students more than 120 degree
choices, internships, five-year combined
bachelor’s to master’s programs and
doctoral studies in the colleges of
Arts and Sciences, Engineering and
Management, the School of Health and
Environment, and the Graduate School
of Education. www.uml.edu.

Contact: Christine Gillette, 978-934-
2209, Christine_Gillette@uml.edu.

Visit the
SPL

websile
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www.4spe.org

1700 Chablis Avenue
Ontario, CA 91761
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Thermoforming Equipment & Sales
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Roger Fox ¢ David A. J. Morgese
(630) 653-2200 ¢ www.foxmor.com

CUSTOM THERMOPLASTIC SHEET
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ABS, ABSPC, ASA, CENTREX, HIPS, HIPSFR,
LURAN, GELOY, SOLARKOTE

(800) 833-1305

www.allenx.com

y7

Productive Plastics, Inc.
Award Winning Thermoforming

103 West Park Drive ¢ Mt. Laurel, NJ 08054
(856) 778-4300 * Fax: (856) 234-3310
http:/Amww.productiveplastics.com

WWW.ADV-VEN-TECH.COM
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3870 W-M61 Gladwin, MI 8624 T.989.246.0445 F.989.246-0465

Think GREEN

Advanced Ventures in Technology, Inc.
*Twin Sheet & Single Sheet Rotaries
*Single Stations and all Cut Sheet Machinery

** NEW Electro-Mechanical 300 ton Trim Presses plus more!
AVT leads the Thcnnoformmg Machinery Industry in energy conservation by

greatly minimizing utility demands with
their Energy Efficient Oven Controls and
new innovative Heating Station
Construction Technology.

Other energy saving features include
Engineered Drive Systems which
eliminates several mechanical entities that

MARK YOUR
CALENDAR!!!
Thermo 2008

"Discover Your Leading Edge”
The Competitive Advantage

The Thermoforming
Board of Directors
has taken your advice
from your completed
surveys and beginning
in 2008 we will be
going back to our
old dates -

DATES:
Saturday, September 20th,
2008
through
Tuesday, September 23rd,
2008

MINNEAPOLIS
CONVENTION CENTER

HEADQUARTER HOTEL:
MINNEAPOLIS HILTON
& TOWERS

2008 Chairman:

Dennis Northrop

Avery Dennison
Performance Films

Cut Sheet Chairman:
Jim Armor
Armor & Associates

Roll Fed Chairman:
Phil Barhouse

reduce needed horsepower to overcome h Packagi
the added friction of typical “old school” Spartech Pac aging
systems, Technologies
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18thi ANNUAL THERMOFORMING CONFERENCE

For Reservations:
Call (612) 376-1000
Request: SPE Thermforming

Rate of $149.00
"Discover Your Leading Edge" -
The Competitive Advantage Hllton
Minneapolis

Minneapolis Convention Center
aneapO"S, Minnesota **Please note! The hotel will require a deposit of one night’s

= room and tax at the time the reservation is made. Cancellations
made after August 15, 2008 will result in the forfeiture of one
night’s deposit. Any reservation made after August 15, 2008
will require a non-refundable one night’s deposit at the time

the reservation is made.

TWO DAYS FULL TECHNICAL PROGRAM

(PROGRAM SUBJECT TO CHANGE)

MINNEAPOLIS

WORKSHOPS INCLUDED WITH FULL CONFERENCE REGISTRATION (Please Select One)

SATURDAY, SEPTEMBER 20, 2008
(Please Select One)
Hilton Hotel - 8:30am - 4:00pm
McConnell-Buckel Cut Sheet Workshop - Limited to 100
Adapting to Form the Future & Interactive Troubleshooting Workshop” - Part 1

SPE Decorating & Assembly Division - Limited to 100
“Innovations in Decorating Thermoforming Applications”

TUESDAY, SEPTEMBER 23, 2008
(Please Select One)
Hilton Hotel - 8:30am - 4:00pm
Strachan Roll Fed Workshop - Limited to 100
‘Advanced Cost Saving Techniques In Thin-Gage Thermoforming”
Mark Strachan, Global Thermoforming Training, Inc.

PLANT TOUR - Limited to 50
Wilbert Plastic Services, White Bear Lake, MN Facilities
Leave Hilton Hotel at 8:30am

MAKE YOUR PLANS TO EXHIBIT WITH US — SPACE IS STILL AVAILABLE
CONTACT: Gwen Mathis, Conference Coordinator at 706.235.9298 or gmathis224@aol.com

PARTS COMPETITION INFORMATION:
Contact Haydn Forward — 858.450.1591 or hforward@smi-mfg.com

FOR THE LATEST UP-TO-DATE INFORMATION ON THE MINNEAPOLIS CONFERENCE, CHECK OUT OUR WEBSITE:
www.thermoformingdivision.com

SEPTEMBER 20 - 23, 2008 ° MINNEAPOLIS, MINNESOTA




R R RRRRERRRERRDRDDDDDDDDRDEmRTI=mmTE,
MHERMOEORMING IECHNICALE

SUNDAY, SEPTEMBER 21, 2008: JOINT SESSION

“Infrared Temperature Measurement Applications” - Jimmy Earle, Raytek
“Accelerated Package Development & Testing” - Hossam Metwally, Ansys
“Real Time Shop Floor Data Collection” - Brian Lynch, Dunsirn Industries

“Thermoforming Tooling” - Martin Haex, Bosch-Sprang
“The Latest in Thermoforming Equipment” - Bill Kent, Brown Machine

“A Brief History of Sheet Co-Extrusion” - Frank Nissel, Welex
“Achieving Optimum Production Results Through Sophisticated Control Systems” - Dana Hanson & Tom Limbrunner, PTi

“Thermoforming of Polypropylene — The Effect of Stabilization on Regrind and Part Performance”
Ronald Becker & Lyondell Basell
“Bio Materials” - Paul Uphaus, Primex Plastics
“Expanding Your Portfolio with PLA Materials” - Nicole Whiteman, Natureworks

MONDAY, SEPTEMBER 22, 2008: HEAVY GAUGE SESSIONS

“Engineering Resins — Options and Opportunitites for Extrusion Market” - Roger Petit, Sabic Innovative Plastics
“Low Gloss Flexible Thermoplastic Polyolefins” — Laura Weaver, Dow Chemical
“The Next Generation of TPOs” - Todd Hogan, Dow Chemical
“TPO Innovation in Design” - Brad Rickle, Premier Materials

“Designing Parts Using Bayblend (PC/ABS)” — Prakash Vizzeswarapu, Bayer Material Science
“Improved Rigid TPO Sheet Products for Large Part Forming Applications”
Michael Mahan & Steve Campbell, Spartech Plastics
“It's a Game of Inches” - Bob Marshall, ZMD

“Thermoformable CFR Composite Sheet: A Viable Alternative to Metal” - Peter Lindenfelser, Lingol Corporation
“Forming CFR Composite Sheet” - Art Buckel, McConnell Company

“Fluorex Bright Film — The Chrome” - Jeff Bailey, Soliant LLC
“The Latest in TPO & Ionomer: How They Can Help You” - Joe Schulz, Invision
“Next Generation of 5 Axis Trimming & Modeling” - Jim Bullis, Thermwood Corporation
“Robotic Trimming — Improve Your Competitive Advantage” - Paul Schuch, KMT Robotics
“Color Control for Extruded Sheet” - Axel Kronewitter & Larry DeBow, Senoplast
“Application Specific Equipment is Your Best Competitive Advantage” - Paul Ryan Alongi, Maac Machinery
“Halogen Heaters are Your Competitive Advantage” - Michael Roche, Geiss Thermoforming USA

MONDAY, SEPTEMBER 22, 2008: ROLL FED SESSION

“Novel High Performance PP Products for Thermoforming: Stiffness, Toughness and Clarity”
Tim Pope & Jason Brodil, Dow Chemical
“High Stiffness High Clarity PP” - Tom Gallagher, Sonoco
“The Challenges of Closing the Loop with Thermoformed Plastic Packaging” - Michael Brown, Packaging 2.0

“Leveraging the Wal-Mart Scorecard to Increase Your Thermoforming Business” - Lawrence Dull, Marspkg LLC
“Providing Value with Thin Gauge Applications” - Jonathan Cage, Spartech Packaging Technologies
“Your Leading Edge - Today’s Weakness May Be Tomorrow’s Competitive Edge” - Mark Zelnick, Zed Industries
“Using Tools, Machines & Materials to Optimize Your Process and Maximize Profits” - Lars Ekendahl, Frimo

“Optimization of Thermoformed Products” - Thomas Stahl, Illig
“PVC and the Environment” - Richard F. Ali, The Vinyl Institute
“Dynamics of the PET Market” - Clarissa Schroeder, Invista
“Steel Rule Dies - Are You Building Them Properly?” - Julie Griswold, W.R. Sharples Co.
“Advances in OPS for Thermoforming” - Jeff Pristera, Reynolds Packaging Kama
“PLA & Pin Chains - From Problem to Possibility” - Charles Hildebrand, Kiefel Technologies

*Program is subject to change. Please check our website for updates and announcements: www.thermoformingdivision.com

1BHHVANNUALSTHERMOEORMINGICONEERENCE
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2008 PARTS COMPETITION ANNOUNCEMENT

2007 PEOPLE’S CHOICE

AWARD

& TWIN SHEET AWARD

Spencer Industries Inc.
Dale, IN
Shelter Trailer

2007 ROLL FED

MEDICAL

Specialty Manufacturing
Inc.

San Diego, CA
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Haydn Forward
Chair
Parts Competition

f our 2007 Parts Competition was an

indication of technical advancement
within our industry, we all should be
elated. The quality of parts submitted
was outstanding. This is building
the excitement for 2008 as we will
continue to showcase advancements in
thermoforming design, innovation and
capabilities.

Once again this year we are excited to
welcome all thermoforming businesses

to our prestigious competition. This
includes material suppliers, proprietary
product manufacturers, designers and tool
makers, as well as custom thermoformers.

We made a concerted effort last year to
provide greater media access to those
who submitted parts. This enabled each
representative to tell the story of their
part and highlight notable features. As

a result, submitters who may not have
received an award were still publicized in
trade print.

The industry considers the Parts
Competition to be a key element in

the educational efforts of the SPE
Thermoforming Division. This is a

direct result of your successful efforts in
producing state-of-the-art components.
This year’s conference again offers the
opportunity to showcase your most recent
innovations and advances.

E

TNEermo
orming

Division

History has shown that every part
entered deserves recognition, but
unfortunately not every entry receives
an award. In light of this, each
submission will receive a “Certificate of
Acknowledgment” from the SPE.

It will be easy to start thinking now
about how to take advantage of this
annual opportunity to showcase your
capabilities and introduce your firm to
and through the press.

We will be using a simplified entry
process which will be your first
opportunity to describe the innovative
part entered.

| encourage you to take a few moments
and forward your e-mail address to me
at hforward@smi-mfg.com. Once sent,
you will be on the list to receive the
necessary (short and easy) instructions
to enter the 2008 SPE Thermoforming
Division Parts Competition.

The official entry form will be available
on the web:
www.thermoformingdivision.com.

I look forward to seeing you all in
Minneapolis! |
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Abstract

The plastics industry and related
markets  represents a  substantial
opportunity for entrepreneurial and
intrapreneural activity — particularly in
the emerging Clean Technology space.
Investment into clean technology is one
of the fastest growing markets. However,
the plastics industry is currently lagging
in its ability of startup technologies to
tap into those funds. In order to increase
accesstocapital, the plasticsindustry must
continue to foster innovation through
its development of clean technologies
companies. These companies will be built
on entrepreneurial and scientific talent,
broad market opportunities, and cutting
edge technologies. There are many
challenges faced by clean technology
companies, but with the right foresight
and planning, success can be achieved
and new technologies commercialized.

Introduction

Investment in clean technology is
no longer a niche play. According to
information released at the Clean-Tech
Investor Summit held January 23-24,
2007, venture dollars in this sector
represented over 10% of the total venture
dollars invested in 2006, the fastest
growing sector, and experts predict that
these investment totals stand to grow.
With bipartisan political support on the
issue and growing public interest in eco-
friendly products, investment dollars
continue to pour into the clean-tech
market and new technologies are quickly
moving from R&D or university labs to
commercialization.
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Venture capital investment in clean
technology investment topped $2.9 billion
in 2006 according to data from the Ann
Arbor, Mich.-based industry tracker,
the Cleantech Venture Network. This
represents a 78% increase over the 2005
investments of $1.6 billion and a 140%
increase over 2004 investments of $1.2
billion. In 2006, IPOs from clean-tech
companies more than doubled over the
previous year, according to Skip Grow of
Cowen & Company. Investment dollars
have not been limited to the United States
as investors have invested heavily in
Europe, as well as throughout China and
India.

Clean Technologies

Clean technology represents a broad
range of products and markets including
technologies in alternative energy such as
wind or tidal power, advanced recycling
technologies, residential and commercial
solar projects, smart-grid technologies
for the utility grids, electric or hybrid-
electric transportation, advanced materials
including biodegradable plastics, water
technologies, and alternative fuels
including biodiesel and ethanol. Clean
energy projects continue to receive the
most attention in the clean technology
space; however, the market appears to be
expanding into a variety of applications
and areas. Energy-related investments
accounted for $2.1 billion, or 74% of the
total, with large investments in bio-fuel
companies and new solar technology
developers dominating the category,
according to the Cleantech Venture
Network. Investments in technology
companies tackling recycling and waste
totaled $192 million and investments in
clean transportation technologies reached
$164 million.

How to Structure, Fund and Finance a
Clean Technology Venture: Trends for
Developing Innovative Technologies in a
“Greening’ Marketplace

Dow Jones Venture One has defined the
clean technology sector as “companies that
directly enable the efficient use of natural
resources and reduce the ecological impact
of production. Areas of focus include
energy, water, agriculture, transportation,
and manufacturing where the technology
creates less waste or toxicity. The impact
of cleantech can be either to provide
superior performance at lower costs
or to limit the amount of resources
needed while maintaining comparable
productivity levels.” As climate change
and carbon taxes have entered into the
human consciousness, so too have unique
solutions arisen. This broad diversity of
technology and seemingly limitless market
potential makes investing “green” a huge
opportunity for “green.”

However, this boom in clean technology
investment also offers a unique set of
challenges for investors and companies
in the space. Said Clean-Tech Investor
Summit keynote speaker Steve Westly,
“If you are going to be a player or an
investor in the clean-tech space, it is
absolutely critical to have a lawyer who
understands the unique and regulated
markets you have to play in.” This market
represents a convergence of emerging
technologies and old industries, extensive
government regulation and involvement,
global intellectual property strategies,
and international markets. And without
expertise in each of these areas, success
may never be attained.

Presently, most clean-tech investments
have needed some form of government
assistance to be competitive —including tax
subsidies and government mandates. Solar
power installations in homes and business
could not compete in the marketplace
without these subsidies. And investments
in ethanol and biodiesel require continued



government tax subsidies to compete
with traditional oil company products.
While the price of electricity from wind
farms and solar facilities continue to fall,
they still cannot directly compete with
traditional power production.

Westly also noted at Clean-Tech that
the current structure and relative age of
the clean-technology industry leaves it
poised for a wave of future consolidations
and acquisitions. “The company that will
be successful here,” said Westly, “may
not be the one with the absolute best
technology. It will likely be the company
with a good technology and the ability
to execute a plan to consolidate and
partner within its respective industry — to
create industry standard technology.” For
example, in January 2007 the solar power
industry saw SunPower finalize its deal to
purchase Powerlight with aims to enhance
profitability across the entire distributed
solar power line. And this consolidation
may come through purchases or joint
ventures by established companies.
Executives from both AES Corporation
and Dow Chemical stated that new
clean technologies for their companies
could likely be developed externally and
eventually acquired via direct acquisition
or partnering.

Venture investment into the clean-
technology space has been compared to
investments in traditional life sciences
—where a long-term product life cycles are
the norm. For example, while technologies
currently being developed to convert wave
or tidal energy into electricity are now
receiving provisional licenses from the
Federal Energy Regulatory Commission,
experts believe that any material
energy production from these types of
technologies are likely ten to fifteen years
(or more) away. In addition, substantial
power production from these alternative
energy sources will require access to the
grid and some level of partnership with
utilities — a regulated partner that is often
slow to embrace changes. Likewise, the
transportation sector has recently seen
changes with the introduction of hybrid
vehicles, but consumers remain hesitant
to give up performance to help the
environment — hence the limited adoption
of any full electric vehicles. Said one
VC, “We have to throw out our models
for some of these companies. We like the
technology and the opportunity, but it is an
industry of ‘ifs’. ”

The “clean technology play” for a venture
capitalist is one that likely requires
involvement in the political process for
any type of sustained success. Many
of these clean technologies could not
exist without some level of government
assistance, and continuing that assistance
while technology develops is crucial. “It’s
very different from the business world,
where you come in with a good idea and
leave with a deal,” said Mark Baldassare,
research director for the Public Policy
Institute of California, a nonpartisan
research group, in a January 28, 2007
New York Times article. The question, he
said, is whether venture capitalists “have
the patience to be part of the political
process.”

How to Draw
Investment into New
High Technology
Plastics Companies

Today’s technology-based entrepre-
neurs in the plastics marketplace needs
to have more than an novel or unique
product or technology. Investors look
for three things when evaluating where
to invest their capital: (1) Team, (2)
Market, and (3) Technology.

Team. Many successful entrepreneurs
will tell you that they would much rather
have a top-tier management team than
the most novel or unique technology.
Many new technologies are developed

FORME

OPTIMIZED FORMING AREA OF 825 x 675 mm
UP TO 70 CYCLES PER MINUTE

KIEFEL Technologies Inc.

KMD SERIES
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MACHINES FOR THE
PACKAGING INDUSTRY

A proud sponsor for the

SPE Thermoforming Division
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small enough to handle your needs.

Richmond, IN 800-222-5116
Garfield, NJ 800-631-7061
Mesquite, NV 800-421-2936
Lakeland, FL. 800-867-9488

www.primexplastics.com

PRIMEX

PLASTICS CORPORATION
A Subsidiary of ICC Industries, Inc.
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«Polystyrene  «Cor-X
«Polyethylene +ABS
«Polypropylene *PETG
+«Weather-X «Tuff-X

+Clear-X Print-X

*Micro-X sLuminique Colors

Corsicana, TX 800-332-5808
Oakwood, GA 800-225-9272
Co Durham, England 44 1325.315768
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in labs and universities around the globe
— but only a few successful companies
are able to leverage that technology
to build a successful company. Those
companies have a top tier management
structure.

Market. Investors are traditionally
looking foracompany thathasanexisting
market for its technology of $100 million
dollars or more. While some companies
will consider a market of $50 million, the
real sweet spot for technology investors
is a marketplace of $100 million to $500
million and a company that intends to
capture $100 million in sales within five
years. These may seem to be extremely
substantial numbers, but the expectation
for a high technology company that
will receive outside investor funding
is that the company has a potential
market large enough for rapid growth
— and oftentimes lacking an established
competitor to tackle that market. Either
way, it is important for new technology
companies to identify and target the key
customers within this market.

Technology. Technology is the third
leg of the necessary platform for a
successful investment by a technology
investor. Hightechnologiescompaniesin
any space — from wireless to information
technology to biotechnology to clean
technologies — must have a technology
that is novel, protected, and scalable.
Without a technology that is a market
differential, your company is competing
in a commodity market.

How do innovative ideas from
current industry leaders and individual
entrepreneurs  become  successful
opportunities? It  requires  the
combination of these three key platforms
to leverage a business. But the plastics
industry must continue to establish itself
as an innovative market to draw talented
entrepreneurs. Companies developing
innovative bio-based polymers,
recycling and recovery techniques,
unique  production  methodologies,
efficiency tools, and many other cutting
edge technologies will be developed as
these companies are rewarded in the
marketplace.

In addition, established companies
should help foster innovation through
investment in internal and external
development. Researchers have noted
that the major advances in technology
in the past fifty years have been made
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by startup businesses. Industry leaders
are not, by their nature, the best place for
innovative leaps to occur. Xerox developed
the platform that would become Microsoft
Windows, but was unable to recognize
and leverage the potential. Today’s
clean-technologies will be developed by
entrepreneurs, but must be fosted by an
entire industry.

Innovative startups in the plastics space
require licensed technology, talent with
experience in major industry companies,
and a marketplace that accepts new
technology.

Unique Challenges for
“Clean Companies” in
the Plastics Marketplace

As Steve Westly stated, in the
clean technology space the successful
companies may not be the one with the
best technology, but instead with the
best strategy to consolidate the space
and create a successful platform. Westly
should know, he was part of the team at
eBay that went on an acquisition wave to
ultimately develop today’s leading online
auction service.

Much like industry consolidation
and standardization of software and the
World Wide Web in the 1990s, the most
successful companies will be those that
create aleading edge company. Inthe Clean
Technology marketplace, companies will
require an expertise in traditional energy
and regulatory policy to be competitive.
In the clean-tech space, it is simply not
enough to develop a great technology;
you must navigate the regulatory
waters and pay your lobbyist well. For
example, development of the alternative
fuel production will require a sustained
government commitment to tax subsidies,
fuel standard mandates, and project
finance assistance. Solar project siting
requires a partnership with state and local
governments. Innovative development of
“clean” polymers or bio-based plastics will
need the support of the FDA. A sustained
commitment to the clean-tech space will
require partnership with governmental
entities and sidestepping of the potential
challenges. Accomplishing these goals in
a largely regulated marketplace requires a
unique level of finesse.

Second, clean-technology is and will
be closely linked with the traditional
energy, automotive, chemical, and natural

resources sectors and therefore will
advance more rapidly from handshakes
and partnerships rather than battles and
turf wars. Today’s solar or wind farms
are likely to be supported by traditional
utilities. The hybrid car industry grew
from traditional auto manufacturers. And
ethanol is being mixed with traditional
gasoline and delivered to your pumps by
traditional oil distillers (with a handsome
tax break).

As Bob Hemphill, Executive Vice
President, Global Development of AES
Corporation, stated, “We are serious
about the sector and that requires working
together.” The clean-tech space will
not grow in isolation from traditional
companies, but must get them on board.
Oil & Gas companies, auto manufacturers,
and utilities hold assets with long lives —
and clean technology adoption will not be
as rapid as may be seen in other industries.
But partnerships and collaboration may
speed adoption of clean technology
initiatives.

Third, the clean technology industry
will be driven by new and developing
technologies. Protection of that intellectual
property will require an aggressive IP
strategy and a systematic approach to
ongoing  development.  Particularly,
any IP strategy will need to take into
account the substantial markets in both
China and India, and the challenges
that will result. The importance of these
developing international markets cannot
be understated, but the potential for
investments to be lost due to a poor IP
strategy are significant.

Finally, clean technology companies
will require an expertise in emerging
company issues. As money continues to
be pumped into the sector, today’s great
idea will need to become tomorrow’s
sustainable  venture. Any successful
company will need to navigate the
funding landscape from Angel investors to
governmentgrants to VCs to joint-ventures
to acquisitions. Additionally, companies
interested in market-leading technology
will need to be aware of the potentially
ripe marketplace for consolidation and be
prepared to be both bold and aggressive.
Financing a clean-technology company
could require a blended strategy from
traditional capital sources, venture dollars,
private equity, federal grants, and others.
Many clean-tech companies are capital
intensive and faced with varied financing



models. Clean-technology investments
may require creative financing.

Conclusion

The Clean-Tech bet has been made. And
as new investors and companies enter the
fray, a new set of challenges and obstacles
will arise. According to one member of the
VC community, new rules are now being
written for clean-technology companies.
“The energy, transportation, chemical,
and fuel sectors are multi-billion dollar
industries.  Clean-Tech is  bringing
something new to these old industries —
and to be successful, you have to be ready
for that challenge and that discussion.”

The plastics industry must continue
to embrace technology from both
entrepreneurial activity and intrapreneurial
activity in the large industry players.
There is substantial money to be made and
opportunity to be had in the marketplace.
Today’s startup companies in the plastics
world may produce tomorrow’s key
technologies and advances. |
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Plastics 101:
Defining
“Biodegradable”,
“Biobased” and
“Compostable”

Reprinted with the permission of the
Biodegradable Products Institute (BPI)

Many are confused by the terms
“biodegradable” and “biobased.” They
do not mean the same thing and cannot
be used interchangeably. The fact is
that not all materials that come from
renewable or biobased feedstocks are
biodegradable. Manufacturers, and
others, need to use the appropriate
ASTM tests to pinpoint the percentage
of a product that comes biobased
resources. Also, they must use the
correct ASTM specifications to
determine if the products are
biodegradable or compostable.

BIOBASED

Words like biobased and renewable
refer to the sources of the raw
materials for products. Wood, corn,
soybeans, and grasses are all forms
of renewable or biobased feedstocks.
The agricultural crops like corn and
soybeans can be harvested every year
and are annually renewable. These
feedstocks “renew” themselves on
a predictable timeframe, ranging
from annually in the case of grains or
grasses to as long as a human lifespan
in the case of lumber from sustainably
managed forests. Think of these
products as biologically based.

The American Society for Testing
and Materials (ASTM) defines a
biobased material as an organic
material in which carbon is derived
from a renewable resource via
biological processes. Biobased
materials include all plant and animal
mass derived from carbon dioxide
recently fixed via photosynthesis, per
definition of a renewable resource.

But note: just because a product
is labeled “biobased” or contains
“renewable resources” does not mean
that it based entirely on renewable
resources. Rather, many of these
products combine petroleum-based

materials with naturally based ones,
in order to provide the properties that
consumers desire, while at the same
time reducing the overall

amount of synthetic polymers
contained in the product.

The United States Department of
Agriculture (USDA) has the task of
defining the percentage of renewable
resources in a product that is necessary
in order for the product to be called
“biobased.” ASTM D6866 — “Standard
Test Methods for Determining the
Biobased Content of Natural Range
Materials Using Radiocarbon and
Isotope Ratio Mass Spectrometry
Analysis” — is a method that accurately
determines the percentage of the
product that comes from renewable
resources.

BIODEGRADABLE

If, under the right conditions, the
microbes in the environment can
break down a material and use it as
a food source, that material is called
biodegradable. Biodegradation is a
process that can take place in many
environments, including soils, compost
sites, water treatment-facilities, marine
environments, and even the human
body. This process converts carbon
into energy and maintains life. Not all
materials are biodegradable under all
conditions. Some are susceptible to
the microbes found in a wastewater-
treatment plant, while others need the
conditions and microbes found in a
compost pile or in soils.

For plastics to biodegrade, they
must go through a two-step process.
First, the long polymer chains are
shortened or “cut” at the carbon-
carbon bonds. This process can be
started by heat, moisture, microbial
enzymes, or other environmental
conditions, depending upon the
polymer. This is called “degradation,”
and you know it is taking
place because the plastics become
weak and fragment easily. This first
step is not a sign of biodegradation!

The second step takes place when
the shorter carbon chains pass through
the cell walls of the microbes and
are used as an energy source. This
is biodegradation — when the carbon
chains are used as a food source and
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are converted into water, biomass,
carbon dioxide, or methane (depending
upon whether process takes place under
aerobic or anaerobic conditions).

WHAT ISA COMPOSTABLE
MATERIAL?

When products are designed to be
composted, they should meet ASTM
Standard D6400 (for Compostable
Plastics) or ASTM D6868 (for
Compostable Packaging). Products that
meet the requirements in these two
specifications will:

« Disintegrate rapidly during the
composting process (so no large
plastic fragments remain on the
composter’s screens when the
process is finished).

 Biodegrade quickly under the
composting conditions.

* Not reduce the value or utility of
the finished compost. The humus
manufactured during the composting
process will support plant life.

 Not contain high amounts of
regulated metals.

WHERE CONFUSION
EXISTS

Some consumers and manufacturers
believe that if a material is based on
a renewable resource, then it must be
biodegradable and compostable. This is
not true. Some natural materials do not
biodegrade; for example, some forms
of cellulose are not biodegradable. The
only way to know if the material or
product is biodegradable or compostable
is if it meets ASTM D6400 or D6868.

Conversely, many people believe
that materials based on petroleum will
not biodegrade or compost. Again, this
is not the case. There are synthetically
based plastic resins that will biodegrade
and compost, just like paper and yard
trimmings. All these materials meet
ASTM D6400 or D6868. |

Thermoforming Quarterly® thanks the
Biodegradable Products Institute (BPI) for
permission to use this article. If you have
questions or comments, email the BPI at
info@bpiworld.org or visit the website
www.bpiworld.org.
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THERMOFORMERS
for consumer, medical,
fragility, automotive,
food, pharmaceutical &

applications.

400 Kidds Hill Rd, Hyannis, MA 02601 USA . 508.771.9400 . sales@sencorp-inc.com

BENEFITS...
« [mprove ool change over times...
hy more than 50%

« Selfaligning.precisely repeatable
« Nobolts-no wrenches

« Adaptable foall tools and
components

o.d

o Simple to install ‘ -
2 [l fll[ Our netw Eﬂtﬂlllg

Tel: 937.295.3672  wiww.Segen-online.com
EDWARD D. SEGEN & CO., LLC

A TOOLING TECH GROUP COMPANY
P.0. Box 319, 100 Enterprise Dr, Ft. Loramie, OH 45845

SOLAR*KOTE'
| Acrylic Capstock and Film |

Capstock solutions for thermoformed sheet.

www.solarkote.com
Phone: 215.419.7982
Fax:215.419.5512

E-mail:
andrew.horvath@altuglasint.com

- Outstanding for ABS, PC/ABS, PVC and HIPS

*Weatherable and easy to fabricate

- Excellent gloss control - from flat matte to
ultra high gloss

* Chemical-, scratch- and UV-resistant

- Available in metallic, clear or any color

ALTUGLAS

INTERNATIONAL
ARKEMA GROUP

Altuglas® and Solarkote® are registered trademarks
belonging to Arkema.
© 2005 Arkema Inc. All rights reserved.
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PHOTO CONTEST

The Thermoforming Quarterly is sponsoring a digital photo
contest to highlight one or more aspects of the thermoforming
industry. One winner will be chosen to receive a new Canon
digital camera (value $250). The winning submission will also
be featured in the following quarter’s issue.

Criteria:

e We are looking for striking digital photos that feature some aspect of
thermoforming: the process, tooling, machinery or parts.

All photographs should accurately reflect the subject matter and the
scene as it appeared. Photos that have been digitally altered beyond
standard optimization (removal of dust, cropping, adjustments to color
and contrast, etc.) will be disqualified.

Entries should be submitted with the highest graphic quality in mind.
JPEG format is preferred with resolution of 300 dpi.

Entries must include a brief description of the photo including
photographer name, company name and address.

Images will be judged on originality, technical excellence, composition,
overall impact and artistic merit.

The judges will be a panel of editors and SPE board members.

Only one winner will be chosen. Based on the humber of eligible entries,
the criteria may be modified in the future to award multiple prizes.

All decisions made by the judges are final.

SUBMISSION:

ALL ENTRIES SHOULD BE SUBMITTED ELECTRONICALLY TO:
conorc@stopol.com

GOOD LUCK!!

~ THE EDITORS

TQ
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January 2008

COUNCIL SUMMARY

TO: THE COUNCIL

This summary is intended to help you
review the highlights of the Council
meeting held in Savannah, Georgia,
on January 26, 2008. Please note that
all supporting documentation remains
available to Councilors and Section/
Division board members at:

http://extranet.4spe.org/council/index.
php?dir=2008.01%20Council%20
(Savannah)/

SPE President Vicki Flariscalled the
meeting to order.

The Council weekend format was as
follows:
¢ Council Committee of the Whole
- there was a separate meeting
of the Council Committee of the
Whole.
e Council Meeting - a formal
Council meeting was held.
Officers were elected.

Key Agenda Items:

e Tom Martin’s presentation on the
passing of Jack Ryan

HSM & Fellows election results
e Governance elections

* Bylaw reading

« Policy approvals

 Section changes

e ANTEC at NPE 2009

Elections:

Council elected the following individuals
as Society officers for the 2008-2009
term, which begins at ANTEC (May 4-8)

President-Elect — Paul Andersen
Senior Vice President — Ken Braney
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Lola Carere
Councilor

Vice President (nominated by the
I nternational Committee) —Jon Ratzaff

In addition to these formal offices, each
year Council also elects a Chair for the
Council Committee of the Whole. Brent
Strong, Councilor for Great Salt Lake, will
hold this position for the 2008-2009 year.

Executive Director’s Update:

Executive Director Susan Oderwald
provided Council with a detailed staff
report, which can be viewed on the SPE
website at: http://extranet.4spe.org/council/
index.php?dir=2008.01%20Council%20(S
avannah)/.

Ms. Oderwald discussed activities for the
current year and major initiatives for the
coming year.

At the end of her report, she fielded
clarifying questions and comments.

Treasurer’s Update:

Treasurer Ken Braney reviewed the 2007
financial performance of the Society.

While final audited numbers were not
available at the time of the meeting, 2007
results were predictably down from the
prior two years, with a projected loss of
roughly <$250,000> for the Society overall.
Plastics Engineering magazine was the
main reason for the loss.

Mr. Braney reported that since the last
Council meeting, three staff positions on the
magazine have been eliminated, and that
SPE is actively pursuing a co-publishing
arrangement with Wiley Publishing for the
magazine as a means to significantly reduce
losses and have the magazine return to a
“break-even” or modest profitability within
5 years. In addition to the staff reductions,

®

the magazine will now publish 10 issues
per annum.

Mr. Braney reviewed the critical
components of the current budget to meet
expenses and grow income leading up to
and beyond ANTEC.

Other Business:

Presentations and discussions also took
place on the following topics:
Parliamentary Procedure
The SPE Foundation update
Officer Reports

Readings and Votes:

Approval of Bylaw changes:
7.3.4 Specific Nominations — change
in wording.
7.3.4.3 was eliminated.

Approval of:
« Policy 013 — Section Establishment.

* Policy 018 - Establishment of a
Quorum for Council and Committee
Meetings.

e Council approved moving the
Annual Business Meeting in
2009 from San Antonio, Texas,
to Chicago, lllinois. Council also
provided a vote of confidence in
the ANTEC/NPE co-location in
2009 to enable staff to finalize the
details of an agreement with SPI.

Section Changes:

Council approved the following Section
changes:

 France Section was placed on
Provisional Status.



* Rock Valley Section was placed on
Provisional Status.

» Scandinavia Section was placed
on Provisional Status —with the
anticipated formation of smaller
independent Sections within the
Scandinavian bloc in the near
future (Norway, Sweden, Denmark
Sections).

¢ Anew Section-in-Formation in
Turkey was also approved.

A new Strategic Growth Committee,
which will replace the International
Committee, was proposed to the Council
by President-Elect Bill O’ Connell and
approved at this Council Meeting.

Presentations:

All presentations and supporting
documentation for Council and committee
discussions can be viewed on the SPE
website at: http://extranet.4spe.org/council/
index.php?dir=2008.01%20Council%?20
(Savannah)/.

Contributions:

SPE is grateful to the following
organizations for their contributions in
support of SPE and The SPE Foundation:

* Pittsburgh Section to the SPE
Foundation for the Pittsburgh
Section Scholarship, $5,000

e Color & Appearance Division
to SPE for their Conference,
$20,082.24

» Thermoforming Division to SPE
for their Conference, $56,251.69

» Blow Molding Division to SPE for
their Conference, $4,972.81

The next formal Council meeting is
scheduled for Sunday, May 4, 2008, in
Milwaukee, Wisconsin, USA. |
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The Brown Advantage

" Poised to serve you better than any other thermoforming
" company in the continuous and cut sheet markets. ..from
entry level to total turn-key thermoforming systems.

At Brown we're more than machines. We're people who
' love a challenge.

| Let our Process Engineering Team and our Machinery & Tooling
Group discover the best process and machine combination for you.

Contact us today at www.brown-machine.com
or call 989.435.7741

< BROWN" Machine—>

Highly-Qnnovative M onink Dutable_Designs

“We're Not Just Forming-Parts, We're Forming-Solutions!”

Cut-Sheet Thermoforming Equipment

Standard & Customized Designs
Quick-Change Clamp-Frame Systems
Quick-Change Mold-Systems

Specialized Rebuilding & Retro-Kit Services

Roll-Fed Thermoforming Equipment
“High-Speed”™ Roll-Fed Thermoforming Equipment
Standard & Customized Designs
Quick-Change Mold-Systems
Specialized Rebuilding & Retro-Kit Services

NOW OFFERING!!! Toggle-Less Servo-Operated Platen-Drives

“Providing Customer-Specific Innovative Equip -Designs & Cl izations”
Monark Equipment Technologies Company, Inc,
4533 8. Garfield Rd. * PO Box 335 * Auburn, ML 48611 U.S.A. *** 989-662-7250 * 989-662-7255fax

www.monark-equip.com monark-equip@sheslobal.net

Rotary & Modular/Shuttle Style Thermoforming Equipment
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Thermo
JForming

Division

Become a
Thermoforming
Quarterly Sponsor
in 2008!

Do you like the
new look?

Additional sponsorship
opportunities will
include 4-color, full

page, and 1/2 page.

RESERVE
YOUR PRIME
SPONSORSHIP
SPACE TODAY.

Questions?
Call or email ...

Laura Pichon
Ex-Tech Plastics
847-829-8124

Lpichon@extechplastics.com

BOOK SPACE
IN 2008!

Thermoforming Division
Board Meeting Schedule 2008

May 14-17 — Sedona, AZ
September 17-20 — Minneapolis, MN

Board meetings are open to members
of the thermoforming industry.

If you would like to attend as a guest of the board,
please notify Membership Chairman Conor Carlin
at conorc@stopol.com.

Visit us on the Web!
www.thermoformingdivision.com

Our website is continually being updated with news and events. Find
all the information about thermoforming in one convenient site: lists
of material suppliers and machinery builders, instructional videos,
useful links and much, much more.

You can download all important forms online including the
membership application and the nomination form for Thermoformer
of the Year.

Feel free to send us your comments, suggestions, etc.

Innovative Tooling Materials for Thermoforming

RENSHAPE ® HYTAC® METAPOR*®
Prototype Boards Plug Assist Materials Porous Aluminum

CMT MATERIALS, INC.

info@cmtmaterials.com www.cmimaterials.com
TEL (508) 226-3901 FAX (508) 226-3902
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2008
EDITORIAL
CALENDAR

Quarterly Deadlines for
Copy and Sponsorships

FINAL COPY FOR
EDITORIAL APPROVAL
7-DEC winter 1-JUL summer
15-MAR Spring 15-OCT Fall

DEADLINE FOR

AD COPY
15-DEC winter 15-JUL summer
31-MAR Spring 31-OCT Fall

All artwork to be sent in
.eps or .jpg format with
minimum 300dpi resolution.

REDUCE!
REUSE!
RECYCLE!

&9
%as
REDUCE!

REUSE!
RECYCLE!

Save time and money on
accoa Your thermoform molds

When you use Alcoa 6013-T651 Power Plate™ aluminum
versus 6061, you'll experience:

30% to 45% higher CNC Speeds and Feeds
Up to 75% less burrs
Up to 15% improved “as machined” surface finish

Higher strength and surface hardness

Enhanced gun drilling and other deep hole machining

We will work with your machine shops so you can realize the
time and cost savings that will help you move ahead of the
competition.

J One Call Gefs It All!
(800) 926-2600

Or contact Doug Zeug at (800) 926-2600, ext. 25107
e-mail: Douglas.Zeug@thyssenkrupp.com

6013-T651 Power Plate™ is distributed by:

ThyssenKrupp Materials NA

Copper and Brass Sales Division

A ThyssenKrupp Services company

ThyssenKrupp

&)

ThyssenKrupp Materials NA, Inc. — AIN Plastics, Copper and Brass Sales, Ken-Mac Metals, OnlineMetals, TMX Aerospace,
TKX Aerospace, ThyssenKrupp Steel Services, ThyssenKrupp Hearn, TKX Logistics

AN E. Leader in Twin-Sheet
W e P ressure Forming Technology!

THERMOFORMING MACHINERY
. I * Largest Mainframe
Single Stations « Direct Drive Platens

Double Enders  Adjustable Clampframes
Three-Station Rotaries .« Faster Speeds

Four-Station Rotaries « All Encoder Positioning
Multi-Station Shuttles « Electric Index
Oven-Over » Automatic Load/Unload

Custom Machines » Avrticulating Clampframes
» Most Advanced Controls

W » Single Oven Twinsheet

» Guaranteed Fastest Cycle Times

NOW OFFERING:

» 5-Axis CNC Routers

* Thermoforming Molds

« Part Prototyping

» Machine Replacement
& Trade-in Programs

WWW.MAACMACHINERY.COM
590 Tower Blvd, Carol Stream, IL 60188, Tel: (630) 665-1700
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4 4t Tooling Technology, LLC
1AUI]TE;It;;géiggzg;i;;;-";lf;:ugraung;;e,c g.; Jg‘giis.' F ThETMOo
tel: (937) 295-3672 « fax: (937) 295-3677
o )Wehsile:loo?iﬁlg(techbroup.com orr!:!sllopg

* Vacuum forming (twin sheet,  * Rubber molding
single sheet, pressure form) * Polyurethane molding

* Rotational molding » Carpet stamping dies Our mission is
* Blow molding * Metal stamping dies

* Router Fixtures * Vinyl forming 14

* Compression molding * Pulp molding to faCIhtate the
* E.P.S. molding * Models & patterns

* Deep Hole Gundrilling » Check Fixtures advancement Of

thermoforming

Full in House Design, CNC Machining,

Aluminum Foundry, & Fabrication Services technologies

through education,
application,
promotion and
research.

SPE National
Executive Director
Susan Oderwald
Direct Line: 203/740-5471
Fax: 203/775-8490

Hiclory, NG New Castie, P& GEAR PUMPS email: Seoderwald @4spe.org
www xaloy.com B00-457-7550  B00-397-2830 % :c
info@us xaloycom | 628-326-0888 T 724-656-5600 gy

F: 828-326-8882  F: 724-656-5620 .l i
Conference Coordinator
Gwen Mathis
6 S. Second Street, SE
Lindale, Georgia 30147
706/235-9298
Fax: 706/295-4276
email: gmathis224@aol.com

Website:
S . _ http://www.4spe.org/communities/
Stocking Drives Lubrication Q/C Clamp Frame divisions/d25.php
OMV Chain  ww.thermoformerparts.com Ph. 800-722-2997 or
Fax 989-435-3825 www.thermoformingdivision.com

TPS Inc; 3818 Terry Diane; Beaverton, Ml 48624

tps@ejourney.com
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Executive

Committee
2006 - 2008

2006 - 2008 THERMOFORMING DIVISION ORGANIZATIONAL CHART

CHAIR

Walt Walker
Prent Corporation
P. O. Box 471, 2225 Kennedy Road
Janesville, WI 53547-0471
(608) 754-0276 x4410
Fax (608) 754-2410
wwalker@prent.com

Walt Walker
Chair

Chair Elest Secretary
Barry Shepherc Mike Sirotnak

Treasurer Councilor Prior Chair
Brian Ray Lola Carere Roger Kipg

CHAIR ELECT

Barry Shepherd
Shepherd Thermoforming & Packaging, Inc.
5 Abacus Road
Brampton, Ontario L6T 5B7 Canada
(905) 459-4545 x229
Fax (905) 459-6746
bshep@shepherd.ca

Nominating
Dennis Noritrop

[

Finance
James Aleng

1

ARRC
Rich Freemar

Publications

Technical Committees Laura Pichor

Processing
Walt Speck
Materials
Jim Armor
Equipment
Don Kruschke

Newsletter Editor
Conor Carlin

Technical Editor
Barry Shepherd

2008 Conference
Minneapolis
Dennis Northrop

Antec
Don Hyl:or

Student Programs
Ken Griep

1
2009 Conference

Membership
Conor Carlir
Milwaukee Marketing
Phil Barhouse Roger Fox
-
Conference Coordinator '::TZQ;;:NCF
Consuliant al Gilhan
Gwen Mathis —
Web Site
Rich Freemar

THERMOFORMING DIVISION HOTLINE 800-608-7542 Walt Walker, Chairman, Extension 4401# at Prent Corporation

TREASURER

Brian Ray
Ray Products
1700 Chablis Avenue
Ontario, CA 91761
(909) 390-9906, Ext. 216
Fax (909) 390-9984

brianr@rayplastics.com

SECRETARY

Mike Sirotnak
Solar Products
228 Wanaque Avenue
Pompton Lakes, NJ 07442
(973) 248-9370
Fax (973) 835-7856

msirotnak@solarproducts.com

COUNCILOR WITH TERM
ENDING ANTEC 2009

Lola Carere
Thermopro, Inc.
2860 Preston Ridge Lane
Dacula, GA 30019
(770) 592-8756
Fax (770) 339-4181
Icarere@bellsouth.net

PRIOR CHAIR

Roger Kipp
McClarin Plastics
P. O. Box 486, 15 Industrial Drive
Hanover, PA 17331
(717) 637-2241 x4003
Fax (717) 637-4811
rkipp@mcclarinplastics.com

ULrTrAa-IVMIETRIC TOOL CO.

2952 N. Leavitt ¢ Chicago IL 806818 «Ph (773) 281-4200 « Fax(773) 281-8185

TRIM TOOLS

et

OPS PET PP HDPE
EPS

PRECISION TOOLS FOR
QUALITY THERMOFORM
PRODUCTS

We Design & Build Thermoform
Tooling That Molds Relationships

30+ Years of Superior Service:

Complete Turnkey Service
Product Design & Prototypes
CAD/CAM Tool Engineering
Continuous High Speed Tooling
3™ Motion Machine Driven

Form & Trim-In-Line

Form & Trim-In-Place

Custom Built Mold Bases

H,O Cooled Male/Female Molds
Matched Metal Punch & Die Sets
Large CNC Milling & CNC Turning
Deep Hole Gun Drilling

On-time Delivery

L R R R JER R R JEE JER R R R N 2

sales@umthermoform.com

< www.umthermoform.com
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MACHINERY
COMMITTEE

James Alongi

Maac Machinery

590 Tower Blvd.

Carol Stream, IT. 60188

T: 630.665.1700

F: 630.665.7799
jalongi@maacmachinery.com

Conor Catlin
Stopol, Inc.

31875 Solon Road
Solon, OH 44139

T: 440.498.4000

F: 440.498.4001
conorc@stopol.com

Roger Fox

The Foxmor Group

373 S. Country Farm Road
Suite 202

Wheaton, I1. 60187

T: 630.653.2200

F: 630.653.1474
rfox@foxmor.com

Hal Gilham

Productive Plastics, Inc.

103 West Park Drive

Mt. Laurel, NJ 08045

'T: 856.778.4300

F: 856.234.3310
halg@productiveplastics.com

Bill Kent

Brown Machine

330 North Ross Street
Beaverton, MI 48612

T: 989.435.7741

F: 989.435.2821
bill.kent@brown-machine.com

Don Kruschke (Chair)
Stopol, Inc.

31875 Solon Road
Solon, OH 44139

T: 440.498.4000

F: 440.498.4001
donk@stopol.com

Brian Winton

Modern Machinery

PO Box 423

Beaverton, MI 48612

T: 989.435.9071

F: 989.435.3940
bwinton@modernmachineinc.com

Board of Directors

MATERIALS
COMMITTEE

Jim Armor (Chair)

Armor & Associates

16181 Santa Barbara Lane
Huntington Beach, CA 92649
T: 714.846.7000

F: 714.846.7001
jimarmor(@aol.com

Phil Barhouse

Spartech Packaging
Technologies

100 Creative Way

PO Box 128

Ripon, WI 54971

T: 920.748.1119

F: 920.748.9466
phil.barhouse@spartech.com

Donald Hylton
McConnell Company

646 Holyfield Highway
Fairburn, GA 30213

T: 678.772.5008
don@thermoforming.com

Bill McConnell

McConnell Company

3030 Sandage Street

PO Box 11512

Fort Worth, TX 76110

T: 817.926.8287

F: 817.926.8298
billmc@thermoforming.com

Vin McElhone

Stand Up Plastics

5 Fordham Trail

Old Saybrook, CT 06475
T: 860.395.5699

F: 860.395.4732
vin@standupplastics.com

Dennis Northrop

Avery Dennison Performance Films
650 W. 67" Avenue

Schererville, IN 46375

T: 219.322.5030

F: 219.322.2623
dennis.northrop@averydennison.com

Laura Pichon

Ex-Tech Plastics

PO Box 576

11413 Burlington Road
Richmond, 1. 60071

T: 847.829.8124

F: 815.678.4248
Ipichon@extechplastics.com

Clarissa Schroeder

Invista S.A.R.L

1551 Sha Lane

Spartanburg, SC 29307

T: 864.579.5047

F: 864.579.5288
Clarissa.schorn@jinvista.com
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Art Buckel Wialt Speck
McConnell Company Speck Plastics, Inc.

3452 Bayonne Drive PO Box 421

San Diego, CA 92109 Nazareth, PA 18064

T: 858.273.9620 T: 610.759.1807

F: 858.273.6837 F: 610.759.3916
artbuckel@thermoforming.com wspeck@speckplastics.com

Haydn Forward Jay Waddell

Specialty Manufacturing Co. Plastics Concepts & Innovations

6790 Nancy Ridge Road 1127 Queensborough Road

San Diego, CA 92121 Suite 102

T: 858.450.1591 Mt. Pleasant, SC 29464

F: 858.450.0400 T: 843.971.7833

hforward@smi-mfg.com F: 843.216.6151
jwaddell@plasticoncepts.com

Richard Freeman

Freetech Plastics

2211 Warm Springs Court

Fremont, CA 94539

T: 510.651.9996

F: 510.651.9917

rfree@freetechplastics.com

Ken Griep

Portage Casting & Mold
2901 Portage Road
Portage, WI 53901

T: 608.742.7137

F: 608.742.2199
ken@pemwi.com

Steve Hasselbach

CMI Plastics

222 Pepsi Way

Ayden, NC 28416

T: 252.746.2171

F: 252.746.2172
steve(@cmiplastics.com

Stephen Murrill

Profile Plastics

65 S. Waukegan

Lake Bluff, IL 60044

T: 847.604.5100 x29

F: 847.604.8030
smurrill@thermoform.com

Joe Peters

Universal Plastics

75 Whiting Farms Road
Holyoke, MA 01040

T: 413.592.4791

F: 413.592.6876
petersj@universalplastics.com

Robert G. Porsche (Chair)
General Plastics

2609 West Mill Road
Milwaukee, WI 53209

T: 414.351.1000

F: 414.351.1284
bob@genplas.com



Seminars at ANTEC 2008

May 4-May 8
Milwaukee, Wisconsin USA

22 Courses ¢+ Fundamental, Intermediate & Advanced Classes
One-day & Multi-day Sessions
Industry Recognized Instructors
Reduced Registration Fees for 2008

Color & Additives
May 7-8: Plastics Color Science, Pigments & Color Matching, Bob Charvat

Engineering Properties & Structure

May 4-5: Crystallization & Mechanical Behavior of Polymers, Pravin Soni

May 5-6: Plastics Parts Failure Analysis & Product Liability, Vishu Shah

May 5:  Fundamentals of Plastics Materials & Processing, Jean-Michel Charrier
May 6:  Flame Retarding Plastics, Joseph Green

Extrusion

May 4-5: Fundamentals of Extrusion, Keith Luker

May 5-6: Die Design Principles for Extrusion of Polymers, Leonard Sansone

May7:  Blown Film Technology & Troubleshooting, Paul Waller

May 7-8: Practical Applications for Melt Rheology in Polymer Processing, Pravin Shah

May 7-8: Profile Extrusion Design & Advanced Processing, Daniel Cykana

May 7-8: Twin-Screw Extrusion Technology, Adam Dreiblatt

May 8:  Computer Simulation & Online Verification of Film Blowing, Anthony McHugh, Tom Butler, Chris Cox, Graham Harrison
May 8:  Co-Extrusion: Principles & Practices, Eldridge Mount

Injection Molding

May 4-5: Injection Molding Technology, William Frizelle

May 7:  Scientific Molding, William Tobin

May 7-8: Virtual Workshop in Troubleshooting the Injection Molding Process, Robert Beard
May 7-8: Injection Molding: Advanced Concepts & Analyses, Lawrence Schmidt

Marketing & Management
May 6:  Lean Six Sigma in Polymer Processing, David Bigio

Materials
May 6:  Thermoplastic Elastomers, Vivian Malpass
May 7:  Principles of Polymer Blending & Alloying, Donald Witenhafer

Product Design & Development

May 5:  Snap-fits, Press-fits, & Welding of Plastics, Jordan Rotheiser
May 5-6: Mold Design & Mold Building Fundamentals, Bob Dealey

Registration is Now Open!

Visit the website for detailed seminar descriptions, instructor bios or to register:

www.antec.ws

THERMOFORMING GQUARTERLY 39



Thermoforming SECOND QUARTER 2008
Qual‘terlv® VOLUME?27 = NUMBER 2

SpOnSOr Index These sponsors enable us to publish Thermoforming Quarterly

B Advanced Ventures in

Technology ....ccoceveeninne. 22
B American Catalytic

Technologies .................. 20
B American Thermoforming

Machinery.................... 20
B Arkma / Altuglas.................. 30
B Brown Machine.................... 33
B CMS. . i 6
B CMT Materials .......c.cceeenen. 34
B Copper & Brass ..........ocee... 35
B Edward D. Segen................. 30
B Fox Mor Group ........cccevuennen. 22
B Future Mold .....o.ooveveeeenn.. 20 Produce more quality parts per hour
B GN Plastics ..cooevviiiiiiinn.. 20 *Upto 50% h|gher thrc.ughput than a 5 axis CNC
B Kiefel oo 27 » Automatic fixture locating
B KleerdeX.....ooovvviiniiiiinann.n. 10 » Automatic spindle realignment
B KMT Robotic Solutions.......... 40 * Automatic part program call-up
B Maac Machinery................... 35
B McClarin Plastics.................. 20 KMT Robotic Solutions.
B Modern Machinery ............... 20 Creating value through automation.
B MonarK......cooeiiiiiiiiiiiiin, 33
Contact us today to learn more.
: g::-tlal """"""" Insde F ont ) C .o' : .e6 KMT ROBOTIC SOLUTIONS, INC.
............ i r ver (248) 829-2800

B Onsrud Cutter..................... 14 robotic.na@kmtgroup.com mr
B OPCL..iiiiiiiiiie e, 20 winautgroug. com I
B PMC..oooiviiiiiiiiiiee 16
B Portage Casting & Mold........... 6
B Primex Plastics.................... 27
B Productive Plastics................ 22
B Profile Plastics Corp................ 6
B Protherm........................... 16 WHAT D@E@ TP@ N EED?
B PTi e 10 ;
B Ray Products..............c........ 22 \\ | ® UNIFORMITY
B SenCorp..cccoceeeeceneeeeennnnn. 30 T — S
B Solar Products..................... 40
m Spartech ....... Inside Back Cover Q CONTROL
B Stopol............... 18, Back Cover
m Tempco 6 ® REPEATABILITY
B Thermwood..........ccocevnvnnnn... 14 Retrofit Today with Solar Products
® Tooling Technology............... 36 ELECTRIC INFRARED heaters.
B TPS 36 = Custom heater technology — from America’s
m Ultra-Metric Tool .................. 37 largest supplier of infrared heaters.
B WECO ....ooiiiiiiiiiiieee ; 7
e » | @23 can 1-800-616-2601
B Zed Industries. ... 20 e menaneo weanie cowrans FOF COMplete information visit our website at www.solarproducts.com
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