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SPARTECH Extreme™ TPO

Do you have a
sagging
Problem?

Traditional TPO sag is hard to control...
causing process and product consistency problems,

but it's a dog eat dog world, and you need the very best!

Thanks to Spartech’s new Extreme™ TPO family of sheet products,

uncontrolled sagging is a thing of the past.

So call Spartech and see how Extreme™ TPO sheet can help you
get the wrinkles out of your project. You’'ll be glad you did.

Ask about the Extreme™ TPO family of proeducts to match your needs with our product solutions.
Extreme™ LG Provides a low- to medium-gloss finish
Extreme™ HG Provides a high-gloss (85 percent) finish and excellent depth of image

Extreme™ D Premium TPO sheet with Korad® acrylic polymer imparting a glossy,
abrasion- and chemical-resistant surface

™ Extreme |s a trademark of Spartech Corporation. ® Korad is a registered trademark of Spartech Corporation

120 S. Central, Suite 17700 - Clayton, Missouri 63105-1705 USA - 817-652-4330 -

www.spartech.com



Enduring Relationships.
Ensuring Trust.

Two Decades of Experience in
Buying and Selling Plastics Machinery

Global Network of Contacts
Offices in the U.S., Europe & Asia

Stopol, Inc.
g Your First and Only Stop for Buying

and Selling in the Plastics Industry.

www.stopol.com
New & Used Equipment Sales / Auction & Liquidation Services / Appraisals / M&A Consulting




THE HIGHEST QUALITY
APET SHEET THAT

THE THERMOFORMING
INDUSTRY HAS

EVER SEEN.

Octal, the world’s largest integrated producer

of APET sheet, provides the highest quality APET
sheet and is focused on helping you improve
total yield. With its proprietary technology,
Octal delivers sheet with a consistent and
precise thickness. The Octal APET sheet displays
a remarkable +1% thickness tolerance — roll
after roll and lot after lot.

Only Octal offers a level of quality and control
that enables you to increase yield, maximize
efficiency and reduce costs.

To obtain information on Octal's APET sheet or PET Resin, please call:
+1-972-985-4370 or contact us at info@octal.com.

www.octal.com

Technology. Transforming. Packaging.




Thermoforming FOURTH QUARTER 2008

Quarterly® VOWMEL = NUMBER4 Thermoforming
Quarterly®

Contents = : A JOURNAL PUBLISHED EACH CALENDAR

18th Annual T
over Your Lead

THERMOFORMING DIVISION
- 3 ; OF THE SOCIETY OF PLASTICS ENGINEERS

B Departments
Chairman’s Corner | 2
The Business of
Thermoforming | 10
University News | 30-31
Thermoforming and Technical Editor

Sustainability | 32 Barry Shepherd
(905) 459-4545 Ext. 229
Fax (905) 459-6746
bshep@shepherd.ca

Editor
Conor Carlin
(216) 287-5375

cpcarlin@gmail.com

Sponsorships
Laura Pichon
(847) 829-8124
Fax (815) 678-4248
lIpichon@extechplastics.com

™ Features Conference Coordinator
2008 Thermoforming Conference | 6-7 Gwen Mathis

_ (706) 235-9298
Thermoforming 2.0 1 14 Fax (706) 295-4276
Specifying Sheet gmathis224@aol.com

Lead Technical Article | 19

Assessing the Thermoformability of High-Performance Polymers for
Use in Medical Packaging Applications

2008 Parts Competition Winners | 24-26

Thermoforming Quarterly® is pub-
lished four times annually as an infor-
mational and educational bulletin to
the members of the Society of Plastics
Engineers, Thermoforming Division, and the
thermoforming industry. The name, “Ther-
moforming Quarterly®” and its logotype,
are registered trademarks of the Thermo-
forming Division of the Society of Plastics
Engineers, Inc. No part of this publication
may be reproduced in any form or by any
means without prior written permission of
the publisher, copyright holder. Opinions of
the authors are their own, and the publishers
cannot be held responsible for opinions or

H representations of any unsolicited material.
B |n This Issue Printed in the US.A.
ThermOfOI'mlng on the WEb | ]3 Thermoforming Quarterly® is registered
Lifetime Achievement Award Winner | 16 in the US. Patent and Trademark Office

(Registration no. 2,229,747). |

SPE’s New President-Elect | 17
Sponsorship | 39 .
2008 Editorial Calendar | 40 COVER PHOTO:

Courtesy of Kal Plastics

THERMOFORMING GUARTERLY 1



Brian Ray

Thermoforming
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he 18th Annual Thermo-
forming Conference is now a fond
memory. The efforts of all those involved
does not go unnoticed. | am constantly
amazed at the hard work and continued
support that the division receives from an
all volunteer staff. The board of Directors
and Gwen Mathis acting as Conference
Coordinator keep the conference on track
and running smooth. The unwavering
support of our sponsors and exhibitors
make this conference and the work it
requires worthwhile.

Personally, the conference is a great
opportunity to descend on one place for
a few days to review new technology in
the machinery, material and processing
arenas. It is a time to attend technical
sessions to learn about industry specific
opportunities. | also enjoy the ability to
have candid conversations with suppliers,
competitors and other supporters of the
industry. It is in these conversations that
I tend to learn the most. You cannot find
a better environment to exchange ideas
and have open conversations specific
to your business, its challenges, and the
opportunities you see going forward.
Another aspect | truly enjoy is the
interaction with students. | was a student
once and in many ways | am always
learning. The students offer insight into
what is currently being taught in the
education system specific to plastics
and thermoforming. Their energy
is contagious and they will be great
additions to the thermoforming industry
in the near future.
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Chairman’s Corner

I would like to thank Bill Carteaux
from the Society of the Plastics Industry
for his keynote presentation. | have
enjoyed working with Bill over the years
and I look forward to working with him
and SPI in the years to come. | would
also like to thank MAAC Machinery and
Stopol for the organization of the Casino
Night and the subsequent $4,000.00
donation to the Scholarship fund.

At the Annual Business Luncheon,
| reported on several items that the
Division has accomplished or has agreed
to support:

To date, the Division has provided
$187,750.00 in scholarships since
1999. In addition, we have provided
$213,635.00 in matching equipment
grant funds since 2002. Thank you to
MAAC Machinery for producing a
thermoforming machine that allows
schools access to the process with a
very reliable piece of equipment. Both
numbers are significant and truly show
the reach that our division has and the
way the funds generated through the
conference, Quarterly and Casino Nights
have been utilized.

The Thermoforming Center
of Excellence at Penn College (see
“University News” section) is on track to
become a flagship facility with dedicated
support for research and development
as well as education that is specific to
thermoforming. This facility will be
open to thermoformers, sheet extruders,
resin suppliers, mold builders, equipment
manufacturers and any others that need
a state-of-the-art facility to conduct
testing, analysis or trials. Besides serving
industry, curriculum will be developed
for the Plastics and Polymer Engineering
Technology academic program at
Penn College for hands-on instruction
in thermoforming. A membership
structure has been developed and more
information will be published over the
coming months. Several companies
have already contributed to become
Center of Excellence Members and
at the conference the Thermoforming
Institute of SPI pledged $10,000.00
toward the program. You can always

visit our division website at www.
thermoformingdivision.com to get
additional information.

The Division has agreed to sponsor a
pavilion at NPE. The pavilion itself will
be three thousand square feet and will
be set up to showcase the benefits of our
division. Specifically, it will showcase
everything we do to facilitate our mission
to advance thermoforming technologies
through education, application, promotion
and research. Within the pavilion we
will have sample parts from prior parts
competition winners, we will have
information on the matching grant and
equipment matching funds, we will
have division membership enrollment
forms, as well as other marketing and
media presentations. We will use the
pavilion as a marketing opportunity
to reach new individuals and provide
sign up sheets for the 19th Annual
Thermoforming Conference which
will be held in Milwaukee, Wisconsin
September 19 - 22, 2009. Across the
aisle from the Pavilion will be sixteen
10" x 10" booths that can be secured by
companies related to the industry, should
they desire to be near the Pavilion. If you
want more information on this, you can
contact Jennifer Shupe at jennifer@npe.
org. These booths are available on a first
come, first serve basis.

| want to say thank you again for
your support. To be successful, our
division requires high energy, thought-
provoking members that are not afraid
to suggest what we can do to make
improvements. In the words of Colin
Powell, “If you are going to achieve
excellence in big things, you develop
the habit in little matters. Excellence
is not an exception, it is a prevailing
attitude.” |

Brian Ray
Chair
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Productive Plastics, Inc.
Award \meng Thermoformmg

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

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

mpottle@martinthomas.com www martinthomas., com
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Optimized Performance Efficiency Reflective Ceramic Housing

U.S. & Foreign Patents Pending
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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.

| Ceramic E-Mitters® & Panel Housings

* Edison Screw-In Bulbs
Available

* Custom Arrays with
Power Control Panels will
complete your Thermal
Loop System

|_Infrared Quartz Heaters & Radiant Panels

* High Intensity Quartz Mini-Tube
E-Mitters and Assemblies
* Radiant Panels available in
Black Quartz, Black

m Glass and Translucent

Quartz Glass

TEMPCO Electric Heater Corporation
Contact factory for technical and engineering assistance.
Request our 864 page Visionary Solutions Catalog
Jfor complete product details.

Phone: 630-350-2252 » Toll Free: 888-639-7707
Email: info@tempco.com = Web: www.tempco.com

© Copyright TEHC 2008. All Rights Ressrved.
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Committed to Excellence

STRENGHYE-PRECISION

ARES ) - R
SERIES CNC
MACHINING
CENTERS
FOR
MACHINING
PLASTIC AND
COMPOSITE
MATERIALS

’ CMS North America, Inc.
Grand Rapids, Ml

800.225.5267 Fax: 616.698.9730

www.cmsna.com
cmssales@cmsna.com
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New Members

John A. Agazim

Eberle Manufacturing Company

230 Larkin Drive
Wheeling, IL 60090

Roberto Joie Avendato
Hernandez

Universidad Politecnica De
Guanajuato

Avenida Universidad Norte
S/N Localidad Joan Alonzo
Cortaza, Guanajuato, Mexico

Kelly Bennett
1364 Skyway Drive
Ypsilanti, Ml 48197

Scott Bradley

Forming Solutions

9791 lves Lane N.
Maple Grove, MN 55369

Matt Catterson
Quality Plastics
1685 Industrial Way
Sparks, NV 89431

Robert J. D’Arcy

19 Granya Grove

Mount Eliza

Melbourne, Victoria 3930
Australia

Ricardo Fiuza De Oliveira
PLM Plasticos S/A

Est Ver Julio Ferreira Filho 441

Campina Grande Do Sul, PR
83430-970 Brazil

Ronald M. Denoo
Spartech

3454 N. Detroit Street
Warsaw, IN 46582

Bob Devoe

Allied Dies Inc.

800 Cashman Drive
Chippewa Falls, W1 54729

Harold E. Dobbs
Eastman Chemical Co.
137 Regional Park Drive
Bldg. P1

Kingsport, TN 37660

Scott Eaton
58573 Glenriver Drive
Goshen, IN 46528
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John Frederiksen

Insul-Fab

Division of Concote Corporation
6120 Peeler Street

Dallas, TX 75235

Roberto Fretta

OMG Srl

Via Torino 78

Givoletto 1T-10040 Italy

Guy M. Gardner
Quality Plastics
1685 Industrial Way
Sparks, NV 89431

Juliet Goff

Kal Plastics

2050 East 48th Street
Vernon, CA 90058

Pierre Guilbault
Technoform Industries Ltd.
320 Pierre Boursier
Chateauguay, QC J6J 472
Canada

Joe Herres
Spartech PEP

297 Ferry Street
Newark, NJ 07105

Brad Hippert

Porteon Electric Vehicles Inc.
625 NW 17th Avenue
Portland, OR 97209

Darrell R. Jantz
Bayer Material Science
119 Salisbury Road
Sheffield, MA 01257

Michael L. Johnson
Denso Manufacturing
1725 Robert C. Jackson
Maryville, TN 37801

Motoki Kaneno

Japan Polypropylene Corporation
Products Technical Center Two
1toho-cho Yokkaichi

Mie 510-0848 Japan

Yasuyuki Kondou
NatureWorks

3F Toranomon 3-chome Annex
3-7-12 Toranom Minato-ku
Tokyo 105-0001 Japan

Tony LaChapelle
PN Products

21060 Ozark Court
Scandia, MN 55073

Dan D. Lachmiller
Sportech Inc.

15703 Jarvis Street NW
Elk River, MN 55330

Tom Limbrunner

PTi

2655 White Oak Circle
Aurora, IL 60502

Louis Madrid

Bayer MaterialScience
PO Box 297
Wildwood, MO 63040

Chris R. McClintock
Aristech Acrylics LLC
7530 Empire Drive
Florence, KY 41042

Dennis J. Mooney
Sportech Inc.

15703 Jarvis Street NW
Elk River, MN 55330

Ralph W. Mott
BASF Corporation
13375 Longtin
Southgate, MI 48195

Greg Nagel

Spartech Corporation

2500 Spartech Drive

Cape Girardeau, MO 63702

Dennis Owens, Jr.
Delta Circle Industries
8001 Reycan Road
Richmond, VA 23237

Brian Pitsch

Allied Dies Inc.

800 Cashman Drive
Chippewa Falls, WI 54729

Daryl Prey

Andex Industries

1911 4th Avenue North
Escanaba, Ml 49829

Mike Rudolph

Wilbert Plastics

4221 Otter Ake Road

White Bear Lake, MN 55110
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Ed Salava

PN Products

21060 Ozark Court
Scandia, MN 55073

Bart Sijbers
Polderstraat 5
Lokeren 9160
Belgium

Clint Thomas

CPS Resources Inc.
2000 Innovation Drive
Indian Trail, NC 28079

German Valdez
Mullinix Packages Inc.
3511 Engle Road
Fort Wayne, IN 46809

Jorge Valle
PN Products
21060 Ozark Court
Scandia, MN 55073

Michael Vintz

R. J. Schimmelpennincklaan
10b

The Hague 2517 JN
Netherlands

Andrew Webb

Insul-Fab

Division of Concote Corporation
6120 Peeler Street

Dallas, TX 75235

David M. White
106 Silver Oak Drive
Renfrew, PA 16053

Tracy C. Wolf
Innovative Plastech Inc.
1260 Kingsland Drive
Batavia, IL 60510

Marucs Young
Quality Plastics
1685 Industrial Way
Sparks, NV 89431

Owen Zhang

Avery Dennison

Rm 405 4F Building A Far East
Intl Plaza

319 XianXia Road

Shanghai 200051

Republic of China

New Members ... confinued

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 ...

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
Machined Cast Aluminum Plate
has set industry standards no
other product has matched:

Outstanding dimensional stability,
flatness and surface finish

The tightest dimensional tolerances
available, both before and
after machining

aluminum tool & jig plate
rior quality control and
patented manufacturing technology

Cast to near net thickness and
stress-relieved to virtually eliminate
distortion from machining

Backed by the 2
tech resources of Alcoa

Teamed with the best distributors

to support you

Critical parts demand MIC6°.
Shouldn’t you?

Call for the name of your
nearest authorized distributor.

Alcoa North American Rolled Products @G (5]
Py  800-854-4762 8 precision Machined
Fax: 717-293-3381 i
ALCOA v::rw.alcoamics.com !® Cast Alumninuim PIste
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2008 Thermoforming Conferel

SPE President Bill O’Connell cuts the ribbon to
open the 2008 Thermoforming Conference.

SPI President Bill Carteaux delivers the keynote
address in Minneapolis.

"I

D

2008 Thermoformer of the Year George Leuken Thermoforming Division Chair Brian Ray and SPI
with family and friends. President Bill Carteaux.
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ance ® Minneapolis, Minnesota

Local school children learn about the wonders
of plastics from the PlastiVan, courtesy of the
National Plastics Center.

Mark Strachan of Global Thermoform Training, Inc.
during his thin-gauge seminar, a major draw during
the Thermoforming Conference.

Passing the torch: 2007 Thermoformer of the Year _ _ _ —
Curt Zamec congratulates the 2008 winner George An intrepid student discovers the wonders of
Leuken. scanning systems.
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FIRST CALL FOR SPONSORS/EXHIBITORS
19th Annual Thermoforming Conference & Exhibition
September 19 - 33, 3009

MIDWEST AIRLINES CONVENTION CENTER

Milwaukee, Wisconsin
GWEN MATHIS, CONFERENCE COORDINATOR

he 19th Annual Thermoforming Conference and Exhibition — Thermoforming 2009:

“Charting a Sustainable Course for Thermoforming” — plans are beginning to take shape.

This show will be a forum for the newest techniques, latest equipment, materials, auxiliary

equipment and current industry news. As an Exhibitor, this event will enable you to showcase your

products and services at the only show geared just to THERMOFORMERS! If your company

sells to THERMOFORMERS, then this is the place you must be. This industry event is a prime

opportunity for you to reach the decision makers in the field and create a brighter future for your
business as well.

Full exhibits will be offered. Our machinery section continues to grow each year. If you are not participating
in our machinery section, you are encouraged to do so. Each 10' x 10" booth is fully piped, draped, carpeted
and a sign will be provided. As an extra value, one comp full registration is included with every booth sold.
This gives your attendees access to all Technical Sessions, Workshops, Special Events, Plant Tours and
all meals. A great bargain at $2,250.00.

Where else can you make personal contact with more than 1,000 individuals who are directly involved with
our industry. Your SPONSORSHIP or participation as an EXHIBITOR has demonstrated its potential to
help your sales and it is contributing to the strength and success of our industry as a whole.

We urge you to join us at THERMOFORMING 2009 in Milwaukee! Reserve your space early to avoid
disappointment. Booth assignments are made on a first come, first serve basis.

Should you have questions, please call (706) 235-9298, fax (706) 295-4276
or e-mail to gmathis224@aol.com.
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REVOLUTION|

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!

M WORLD CLASS
I' EXTRUSION

SYSTEMS

www.ptiextruders.com

JnwueIdn

WECO International. Inc.
“Pudling the Pieces Together”
# New and Retrofit Oven Systems
* Stand-alone Control Panels

Controls

« Disconnect
= Fusing
e Power Supply

¥ controllers

Zpend

¥ Oven Platens

« Elements
Reflectors

www.wecointernational.com

-
-
* Enclosures
-

uabojey

= Quick disconnect cabling

= Percentage power controls
# Closed loop control optional

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

% Infrared Elements / Accessories

High Temperature Wire
Climate Conditioning

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

Controller
E-Stop
HMI

-
-
-
« Zoning

High Temp Wire

« Program Ports
= Terminal Blocks
e Assemblies

= Transformers

= Comfort Heating

Reflectors

Over 40 specialized grades
satisfy highest performance

Certified Fire Ratings:
- UL 5td. 94 V-0 and 5V

to lowest cost applications: - UL 746C for signage
- Aircraft - FAR 25.853(a) and (d)
- Mass transit - Class 1/A

- MV5SS 302

- Building products
- Weatherable

- Conductive/ESD
- Multi-purpose

- ASTM E-662/E-162

Broad Color Selection:
- 36 Standard colors

— 3000+ Custom colors
- Granite patterns

— Fluorescent colors

- Woodgrain and
Abstract Designs

‘8 Surface Textures

Thickness from 0.028" t0 0.500"

SOLVE COST & PERFORMANCE PROBLEMS

Kleerdex Company, LLC
6685 Low Street
Bloomsburg, PA 17815 USA
Tel: 1.800.325.3133

Fax: 1.800.452.0155

E-mail: info@kleerdex.com
www.kydex.com

KYDEX

THERMOPLASTIC SHEET

1SO 9001:2000 and
1SO 14001 CERTIFIED

Membership Benefits

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

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

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.

New and innovative
part design at the Parts
Competition.

Open dialogue with the
entire industry at the
annual conference.

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

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

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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Keeping America Competitive:
The Manufacturing Challenge

The Business of Thermoforming

This excerpt from the National Association of
Manufacturers is the second in our series regarding
the importance of operator training.

While not always recognized as such, the
manufacturing sector has long been the
engine driving and maintaining much of
the U.S. economy’s growth. Intense com-
petition from the globalization of the
manufacturing marketplace, changing
demographics and the relentless advance-
ment of technology, however, has chal-
lenged U.S manufacturing. The result has
been a dramatic increase in the sector’s
need for highly skilled, technically savvy
employees who can fully exploit the
productive potential of advanced tech-
nologies and support increased quality
and product complexity. This need, in turn,
has generated a talent shortage—from
engineers and R&D professionals to skilled
production workers and plant managers—
even in the face of a loss of more than

2 million jobs in the recent recession.

One of the impacts of this issue is clearly
seen in the Center for Workforce Success
research study The Skills Gap: Manufac-
turers Confront Persistent Skills Shortages
in an Uncertain Economy. The central
finding of this report, based on a survey
conducted at the onset of the recent
recession, is that the sector is not effectively
competing for highly skilled employees,
with more than 80 percent of the large
and small manufacturers polled reporting
a "moderate to serious” shortage of quali-
fied job applicants.

The most critical shortages of employees
identified were in production and the
direct support of production, including
engineering and skilled crafts. Manufac-
turers also cited shortages in technical skills;

10 THERMOFORMING QUARTERLY

inadequate basic employability skills; and
inadequate reading and writing skills among
both job applicants and incumbent workers.

These skill deficiencies impaired manufac-
turers” ability to maintain production levels
to meet customer demand, implement new
productivity improvements or deploy quality
initiatives. In fact, some manufacturers said
they could not accept new orders because
they lacked the workers to produce their
products. This shortage of skilled workers
particularly hampered smaller firms. Some
reported that they could not schedule
needed second or third shifts for the same
reason. Others reported that they had
advertised extensively for employees with
specific skills—such as welders or electri-

Figure 1.
Availability of Qualified Job Candidates

No shortage Serious shortage
19.5% 20.2%

Moderate shortage
60.3%

Source: The Skills Gap 2001



KEEPING AMERICA COMPETITIVE

cians—and could not find acceptable can-
didates, or they hired entry-level workers
whose skills were barely adequate.

While manufacturing’s current situation is
difficult, it may soon get worse. A research
study conducted by the Educational Testing
Service shows that the U.S. economy as a
whole will face a growing shortage of
skilled workers in the coming decade. The
shortage for jobs requiring at least some
degree of post-secondary education or
training will exceed 10 million in the second
decade of this millennium.

This projected shortfall in the skilled-labor
force is largely due to the interaction of
demographics and technology and the
failure of the educational system to keep
up with the needs of manufacturing.
Unfortunately, the sector’s need for tech-
nically savvy employees comes at a time
when experienced "baby boomer”
employees will be retiring in large numbers
and are being replaced with a relatively
smaller pool of U.S.-based workers who
often lack the appropriate technical skills.

This trend is increasingly garnering national
attention, with a recent Time magazine
article stating, “Though the average retire-
ment age is creeping up...demographers
say there still will not be enough qualified
members of the next generation to pick up
the slack. So with 76 million baby boomers
heading toward retirement over the next
two decades and only 46 million ‘Gen Xers'
waiting in the wings, corporate America is
facing a potentially mammoth talent crunch.
Certainly, labor-saving technology and
immigration may help fill the breach. Still,
by 2010, there may be a shortage of

4 million to 6 million workers.””

These factors, when taken together, deepen
the concern that many manufacturers did
not successfully compete for talent in the
1990s and even in the current recession.
Competition will only intensify in the next
decade. This means that competent
managers, engineers, technicians, skilled
craftspeople and front-line workers will be
in even greater demand.

Electrical Engineer

Engineers are responsible for the design and/or
maintenance of products. Most electrical engineers

specialize in an area: power generation, transmission or
distribution; communications; electrical equipment
manufacturing; or a subdivision of these areas such as
mdustrial robot-control systems or aviation electronics.
They work with technology to build new communi-
cations systems such as broadband or new wireless
technology. Others look for new sources of power or
ways to make the sources we have more efficient.

Salary (median annual earnings): $64,910 in 2000
Number Employed: 288,000 in 2000

Job Growth: increasing by 10 to 20 percent
through 2010

Level of Education: college degree

Product Marketing Manager

Marketing managers coordinate market research, mar-
keting strategy, sales, advertising, promotion, pricing,
product development and public relations activities.
They develop the firm’s detailed marketing strategy.
With the help of subordinates, including product-
development managers and market research managers,
they determine the demand for products and services
offered by the firm and its competitors and identify
potential markets (e.g., business firms, wholesalers,
retailers, government or the general public). They
develop pricing strategy with an eye toward maximiz-
mg the firm’s share of the market and its profits while
ensuring that its customers are satished. They monitor
trends that indicate the need for new products and
services and oversee product development.

Salary (median annual earnings): $71,240 in 2000
Number employed: 190,000 jobs in 2000
Job Growth: faster than the average through 2010

Level of Education: bachelor’s degree in business
administration with an emphasis on marketing

Source: Occupational Outlook Handbook, 2002-03 edition, Bureau of
Labor Statistics, U.S. Department of Labor

(continued on next page)
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KEEPING AMERICA COMPETITIVE

Figure 2.
Availability of Qualified Candidates by Job Category

Entry-level production employeas
46.7% 16.3%

Operators
54.8% 20.5%
Machinists
341% 41.2%
Craft workers
24.4% 42.5%
Technicians/electricians

33.9%
, 45.2% 200%

Manufacturers continue to report a lack of
qualified job applicants in several key Plant managers
categories. These skill deficiencies impair L R
manufacturers’ ability to maintain produc- O propraars
tion levels to meet increasing customer 37.0% 16.7%
demand, implement new productivity
; 4 5 x IT professionals
improvements or begin new innovative _

S 36.2% 18.2%
quality initiatives.

. ) ) IT technicians
Not surprisingly, the hardest hit regions -
. 36.7% 12.8%
were the central states—a traditional
center of manufacturing—and the West. Sales and markaling professionals
42.8% 0.3%

For all respondents, the most serious
shortages specifically identified were in
production and direct-support fields
(Figure 2); entry-level production employees
(63 percent call their need "moderate or
serious”); craft workers (77 percent call
their need "moderate or serious”); opera-
tors (75 percent call their need "moderate
or serious”); and machinists (75 percent
call their need "moderate or serious”). 34.0% 13.6%

In addition, 49 percent of respondents said T | | | |

Human resource parsonnel
301% 33%—=e

Accounting and finance professionals

33.7% 27%—=

General managers

38.2% 10.9%

Scientists/R&D workers

they have a “moderate or serious” need o% o a0 6o% 80% —
for IT technicians. Larger companies report B Mo shortage Moderate shortage Serious shortage

a greater deficiency of skills in almost

all job categories (except in the three cate- Source: The Skills Gap 2001

gories of operators, entry-level production N , . , o
In addition to the services and advocacy provided by the National Association

; - ) - of Manufacturers, thermoforming companies can find resources for workforce
sionals) in their available workforce. development and training via grants and government programs.

employees and sales/marketing profes-

Taken together, these skill shortages place The National Institute of Standards and Technology offers a Manufacturing
Extension Partnership. This program provides a range of services to enable

the United States at a competitive dis- manufacturing companies to achieve measurable results.

advantage in an increasingly competitive Visit www.mep.nist.gov for more information.
global market. For manufacturing companies affected by competition from imports, the U.S.

Department of Commerce offers Trade Adjustment Assistance for Firms (TAA).
More information can be found at: www.taacenters.org.
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Thermoforming Division’s New Website
Provides a Wealth of Information

ave you visited the Division’s website lately?

Well, if you haven’t, you need to go to w ww.dheirnoiforadingfmgdfivisionscomny and see the latest in activities
and information for thermoforming companies.

The site has been completely revamped and updated with flash technology, an expanded collection of articles,
archived editions of Thermoforming Quarterly and pictures of our award winners from previous conferences. The
latest and greatest in new parts are featured in our header and in the “Conference Part Competition Winner” section.

Looking for a thermoforming machine? Check out our new machinery supplier listings. They have been
updated with both domestic and foreign machine manufacturers. It is the most complete listing around and puts all
the contact information at your fingertips.

Our material suppliers list has been updated with companies that supply the materials to our industry. This
is a listing by material followed by suppliers. The list is being constantly updated so and if you have some additional
contacts/materials you would like to see added, please email Richard Freeman at riirse @ifrsstednpilasidios.sonn or Jim
Armor at Jimzmor@zoleon. They would be happy to add it to the list.

The Thermoformer of the Year section contains all the winners of this prestigious award. We are in the
process of collecting more information on past winners, so if you have some biographical information please forward
it to Rich Freeman or Hal Gilham at lnellg @ prodincivepliasiies.comn. The winners are individuals who have played a
significant role in the development of the thermoforming industry. If you think someone should be honored with this
award, the qualification requirements and application form are right on the site for your use.

Ever wonder where the money goes? The Division sponsors a matching grant program up to $10,000 for
educational institutions to purchase thermoforming equipment. Our site contains information on the award winners
and how to apply for a grant. This a great opportunity for an institution to upgrade their thermoforming capability.
Details and qualification criteria are on the site! Go see it! We have awarded over $130,000.00 in grants so far!

Another important new aspect of the site is the Scholarship Awards section. The division awards four
scholarships a year, ranging in value from $1,000 to $7,500 in conjunction with SPE. All the information on how
to apply and qualifications are right there in one spot. Do you have an employee that would like to attend a higher
educational institution?

Interested in becoming a board member? We have all the meeting information on the site as well as the
board members and contact information.

The Thermoforming Division’s website is designed for our members. It is a great resource for those in the
business as well as those looking at going into the industry. Try it out!

www.thermoformingdivision.com

THERMOFORMING GQUARTERLY 13
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Thermoforming 2.0

Specifying Sheet

“If we don't specify what we want in our sheet, they will sweep the floor and dump it in the hopper.”

Technical Editor's Note: This was a statement made in
a panel discussion at the recent SPE Thermoforming
Conference in Minneapolis. While | am sure it was
an exaggeration made in the heat of the moment,

it certainly opened my eyes to the importance of
specifying the ingredients in the sheet we buy from
the extruder. Incidentally, the extruder to whom the
comment was made was of the opinion that it was
not necessary for detailed sheet specifications. In
today’s world of recycled content and fillers, | now
have a renewed commitment to improve the industry
practice of specifying the ingredients and test results
for our thermoforming sheet.

The following is an excerpt from Dr. Jim Throne’s
book “Understanding Thermoforming.” Some editing
has been done to emphasize the points that relate

to requirements for recycled and filler content in the
newer utility and “greener” grades of sheet.

INCOMING SHEET QUALITY

Whether we buy sheet in rolls or flat sheet, to ensure
quality parts, thermoformers must have quality sheet. In
addition, we must understand enough about the extrusion
process to understand its limitations. These limitations may
be machinery-driven such as maximum and minimum sheet
dimensions or they may be related to the ingredients that go
into the extruder hopper.

THE EXTRUSION PROCESS - WHAT
A THERMOFORMER NEEDS TO
KNOW

The basic extrusion process is shown in the schematic
Figure 1. Solid ingredients ranging from 100% regrind flake
to virgin polymer is added to the hopper of the extruder.
The barrel of the extruder contains a screw that is driven
by an electric motor. The barrel is heated electrically and
the ingredients are conveyed by the screw down the barrel
while being heated and melted under pressure. The molten
polymer is then squeezed through a shaping die. The gap
in the die is adjusted to provide the desired sheet thickness.
The extruded plastic is laid on the first roll of a multi-roll
stack and fed from roll to roll as shown in the illustration.
The rolls are temperature controlled and the roll speed is
matched to the extruder throughput rate to minimize sheet
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orientation (to be discussed later). Heavy gauge sheet is then
cooled prior to being cut by way of guillotine or saw cutting
and stacking. Thin gauge sheet is fed to a take-up winder
and rolled onto fiber cores. Gauge thickness is determined
manually for heavy gauge sheet and with nuclear gauges for
thin gauge sheet.

There are many variations to the process in the illustration.
Twin screw extruders are used for temperature sensitive
polymers such as PVVC. Multiple extruders are used for co-
extruded, multi-layer and laminated sheet. Tandem extruders
are used to produce low density foams. Hopper dryers are
used on many extruders to remove moisture from pellets
and regrind. Certain polymers such as PET and ABS require
substantial drying before processing.

three roll stack
{ hopper

cooling section nip rolls

{

winder
RN

reducer

] S

feed throat
otor i
[ 1

Figure 1. Typical sheet or film extrusion line.

THE PURCHASE ORDER

The purchase agreement between the extruder and
the thermoformer is as important as it is between the
thermoformer and the customer. The following are the main
specifications on which they should agree. A more detailed
explanation for the need for these specifications follows under
the heading, “The effect of non-conformance on the quality of
parts.”

The Ingredients

Since the extruder normally buys his raw material by weight
it is important to agree on the yield in terms of the number
of sheets or length of the rolls. The extruder determines his
price mainly by the weight of the ingredients that go into
the hopper. This is very important for thermoformers to
understand especially when ordering a grade of material that
consists of non-virgin polymers. Recycled or utility grades
are obviously cheaper than virgin grades and unless the
ingredients are specified the door is left open for the extruder



to make his own formulation. This can lead to inconsistencies
in the quality of finished parts.

Yield

Dimensional tolerances can be easily agreed on and are
relatively easy to control. The length, width and flatness
tolerances must be specified. Thickness tolerances are
somewhat harder for the extruder to maintain however these
can have a major impact on the yield of a material order and
result in a significant loss of margin on the thermoformed
parts. Thickness tolerances of minus 2%, plus 0% could
be requested but this may be impossible for the extruder to
maintain depending on the volume of the order and the type of
material. Plus or minus 5% is common but this is considered
excessive on a large volume order (truck-load).

Other Specifications

Here is a list of other points that may be quantified on the
purchase order.

* Moisture in the sheet

« Irregular and linear surface marks
Chatter and ribbon marks

Specks, gels, pits, lumps and holes
Color uniformity and intensity
Gloss and texture

* Anti-static content
 Anti-blocking agent content

THE EFFECT OF NON-
CONFORMANCE ON THE QUALITY
OF PARTS

Moisture

Certain polymers are dramatically affected by moisture.
In the presence of even small amounts of moisture, PET, PC
and nylons quickly lose molecular weight when heated to
processing temperatures. Material property loss can result in
excessive sag, extreme thinning during stretching or brittle
product failure. Excessive heating and shear degrades RPVC.
The first indication is yellowing in color. HDPE degrades to
lower molecular weight material. This results in excessive
thinning and to some degree, a loss of UV and chemical
resistance. Since HDPE’s molecular weight is related to
viscosity, a simple melt indexer is used to determine the
effects of processing and reprocessing HDPE.

Recycled Content

Economically efficient thermoforming depends on the
successful reuse of trim. It is imperative that the extruder
clearly understands how the thermoformer wants the regrind

to be handled. The purchase order should designate the level
and source of regrind stream and the amount of regrind to
be used. Regrind is not allowed in certain applications such
as medical although these restrictions are being modified as
recycling processes become more sterile. Other applications
such as dunnage commonly call for 100% regrind however
this can be a risky business especially if the dunnage is a
returnable tray or pallet that must withstand rigorous and
repeated handling. Surface imperfections such as gels,
lumps, poor gloss and mottled color can usually be accepted
for a material handling part but a word of warning. With
these imperfections comes material inconsistence which
can create hardships for the thermoformer. It is quite easy to
use up the expected savings in material cost on unexpected
machine time and bad parts. Today many purchase orders
state an acceptable level of 30% regrind by weight, plus

or minus 5% and will specify the source of the regrind,

i.e. from the purchasing plant itself or the edge trim on the
extruder.

Orientation

The thermoformer and extruder should agree on the
maximum amount of cross direction and machine direction
orientation of the sheet. Excessive orientation can lead to
sheet pull-out from clamp frames or pins. The most common
test for orientation is to cut 1" by 10" strips from samples
of extruded sheet in machine and cross direction, then heat
these strips. Strips with no more than 5% orientation are
normally considered acceptable but maximum levels depend
strongly on polymer and application.

INCOMING SHEET EVALUATION

Substantial effort must be expended to assure that the as-
delivered sheet meets the highest possible quality standards.
Most thermoformed products do not demand excessive
incoming testing. Visual and dimensional inspections of
the sheet are usually done by the machine operator as the
sheet is fed into the forming press. Inspection results are
usually recorded only on critical applications. Spot checks
of polymer quality are done when product must meet critical
design specifications for such things as fire retardency or
impact strength.

Thermoformers, especially custom formers who buy
a wide range of material types, would be wise to start
communicating more with their extruders and setting up
some sort of specification sheet that will provide a level of
understanding as to what is and what is not acceptable. Our
customers are becoming more and more interested in the
environmental issues related to their plastic products and
as the need for greener plastics increases, the demands on
thermoforming processing will get tougher. Knowing what is
in our sheet will become even more important. |
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LIFETIME ACHIEVEMENT AWARD

WALTER J. WALKER
EXECUTIVE VICE PRESIDENT

AND CHIEF OPERATING OFFICER

PRENT CORPORATION
JANESVILLE, W1

alter J. Walker
is the Executive Vice President
and Chief Operating Officer of
Prent Corporation, an international
manufacturer of custom plastic
thermoforming, primarily for the
medical and electronics industries.

Walker is responsible for the
operations of the company’s North
American manufacturing facilities
and his work recently earned
Prent Corporation a prestigious
“Manufacturer of the Year” award.
Headquartered in Janesville, Wisconsin,
Prent plants are located in Wisconsin,
Arizona, Puerto Rico, China, Malaysia
and Singapore.

A long-time member of the Board
of Directors for the Society of Plastic
Engineers (SPE) Thermoforming
Division, Walt recently served as
Chairman from 2006-2008.

Because of Walker’s reputation for
developing highly skilled workers and
his rigid training standards, he was
instrumental in creating the first-ever
US plastic industry’s national skills
certification exam and standards for
machine operators. In March 1999
he was elected to the Society of the
Plastics Industry’s (SPI), National
Certification in Plastics Board of
Governors.
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Walt Walker (left) accepts Lifetime Achievement Award from Brian Ray,
Chairman, at the 2008 Thermoforming Conference in Minneapolis.

Prior to joining Prent, Walker worked
for 15 years at the 3M Company in
product development, new business
ventures, research, and manufacturing.

An active volunteer in his local
community with his business expertise,
Walker is spearheading the efforts of
southern Wisconsin’s manufacturers to
revamp the math, science and English
curriculum of local schools so they may
better serve the needs of area industries.

In addition, he is an advisor to the
Technical Education Committee of the
Janesville Public Schools, as well as the
Institute of Supervisory Management at
Blackhawk Technical College.

Walker studied Business
Administration at the University of
Minnesota. He and his wife Barbara
are the parents of six grown children
and 13 grandchildren who all reside in
Janesville, WI. |



Press Release

EUROPEAN PLASTICS INDUSTRY ADVOCATE

KEN J. BRANEY WILL
BECOME PRESIDENT
OF SPE AT ANTEC 2010
IN ORLANDO

Brookfield, CT — The Society of
Plastics Engineers (SPE) is pleased to
announce that Ken J. Braney was chosen
as president-elect of the association
during SPE’s council leadership meetings
recently in Connecticut.

Mr. Braney, managing director of UK-
based Thermoforming Solutions Ltd.,
will begin his term as president of SPE
in May of 2010 in Orlando at ANTEC,
SPE’s annual technical conference and
signature event.

“| appreciate Ken’s leadership and
example as he has been a true champion
for SPE and has served as a catalyst for
our growth in Europe,” explains Susan
Oderwald, executive director of SPE.
“That combined with his extensive
knowledge and understanding of the
plastics industry will serve SPE well
during his tenure.”

About Ken J. Braney

Ken Braney, an SPE member since
1995, currently serves as senior vice
president of SPE and recently served as
treasurer during the 2007-2008 term. He
has been involved with SPE’s European
Thermoforming Division from its
conception, holding the position of chair
for 4 years. Mr. Braney has been the
chair of SPE Europe (2005-2006) with
responsibility for not only registering
SPE as a legal entity in Europe, but

also for ensuring the support is in

place to nurture and grow all sections
and divisions in this area. He was
instrumental in the development of SPE’s
first SPE EUROTEC Conference in
Marne la Vallee near Paris, France, which
will take place 29th September to 3rd
October 20009.

Mr. Braney has been associated with
the plastics industry for over thirty years
and has held a variety of marketing and
general management positions in Europe.

CHOSEN AS SPE'S PRESIDENT-ELECT

For several years he lived and worked
in the USA (Michigan) as general manager
and commercial director of two North
American divisions of multi national
companies. He then returned to Europe
when he joined a multi national machinery
manufacturer (USA based) and for 13
years held the position of director for
Europe, Middle East, Africa and India.

Mr. Braney is currently managing
director of Thermoforming Solutions Ltd.
based in the UK. |

Can you afford not to
reduce cycle times and not to
increase throughput?

Imagine completing production runs
three to four times faster.

Imagine acquiring only one or two pieces of equipment -
instead of four or five.

It's possible with the Royce Router.

®

Only available from Stopol.

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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PMCISYOUR |
HiGH PERF&
CUSTOM EXTRUDER!

» ABS

» Exultra™ TPO

> Exultra™ 2000 “soft touch” TPO
» Exultra™ 3000 “soft touch” TPO
> PremierKote™ UV Stabilizing Cap
» Acrylic

> HIPS

» PE

» TPE/TPV

» PP

» Specialty Compounds

» Expert Color Matching

PMC has the exact sheet and
roll-stock material you're looking for,
specializing in speed and service.

Contact PMC with your custom plastic and extrusion needs today!

Visit PMC at Booth #206 ot the SPE Thermoforming Conference in Minneapolis, MN.

PMC

Your TPO Experts.
1-877.BUY.PMC6 (289.7626) | www.buypmc.com | sales@buypme.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 ground punches and dies
- Precision 5 axis machined molds
- In 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, Bridg
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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:

e UMASS Lowell

* San Jose State

* Pittsburg State

 Penn State Erie

e University of Wisconsin
* Michigan State

e Ferris State

* Madison Technical College
* Clemson University

¢ [llinois State

* Penn College

Start by completing the application
forms at www.thermoformingdivision.
com or at www.4spe.com. |
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Assessing the Thermoformability of
High-Performance Polymers for Use
In Medical Packaging Applications

T. P. 0'Brien, G. M. McNally, W. R. Murphy, B. G. Millar, G. S. Garrett, A. H. Clarke,
Polymer Processing Research Centre, Queen’s University Belfast, Belfast, Northern
Ireland; R. P. McGinley, Perfecseal Limited, Derry, Northern Ireland

ABSTRACT

A considerable number of polymers are available for use in
medical and pharmaceutical packaging applications. Poly-
mers such as polypropylene, glycol modified poly(ethylene
terephthalate), polyacrylonitrile, cyclic olefin copolymer and
polychlorotrifluoroethylene exhibit different mechanical and
thermal properties thereby requiring different processing con-
ditions. The thermoformability of these different polymers can
be assessed in order to establish relative performance metrics
prior to full scale production trials. This paper presents meth-
ods and analyses for assessing thermoformability.

INTRODUCTION

Extruded, co-extruded and laminated sheet materials can
be processed by thermoforming. There is a diverse range of
materials, grades and gauges available to choose from for
any given application (1,2). Numerous design factors must be
considered when choosing a material for a particular ther-
moformed packaging application. Traditional factors include
tensile strength, tear strength and impact strength, while
factors of particular importance to medical packaging applica-
tions include sterilization capabilities, barrier properties and
biocompatibility (3,4).

Thermoforming is a generic technique which in its simplest
form is used to shape a flat thermoplastic sheet. First, the sheet
is heated to within its rubbery phase, then a mechanical load is
applied to the pliable sheet to form or shape it and finally, the
formed sheet is allowed to cool and stiffen. Thermoformability
is a qualitative term which may be described as the relative
ease with which a particular material may be processed using
the thermoforming technique. Materials which have good
thermoformability include high-impact polystyrene and glycol
modified polyethylene terephthalate, while examples of ma-
terials with poor thermoformability include polyethylene and
polycarbonate. Generally, thermoplastic materials with wide
temperature processing windows, low coefficients of thermal

Lead Technical Article

expansion, high melt strengths and moderate specific heat
capacities are thermoformable. However, additional prop-
erties and characteristics may need to be considered when
assessing the thermoformability of a particular material (5).

To establish whether or not a material is thermoformable
involves undertaking a thermoforming trial on the material
with either a prototype or production thermoformer (6). This
can prove to be expensive and time consuming, particularly
if the material has poor thermoformability. Substantial ex-
perimentation may be required, the thermoforming equip-
ment may need modification, the grades and gauges of avail-
able material may be diverse or the available tooling may be
unsuitable for the purpose. Laboratory techniques may aid
the experimentation process by comparing properties of the
material to other materials which have already been quali-
fied for thermoformability (7-10).

The objective of this paper is to present the results of
some thermoformability investigations on several different
medical packaging materials. Laboratory techniques and a
prototype thermoformer are used to assess materials with a
view to gaining insight into the performance characteristics
of the materials and their relative thermoformability.

MATERIALS AND METHODS

Five different medical packaging films were assessed
during this study and are listed in Figure 1. Three of the
materials were extrusions; PETG (glycol modified polyeth-

Material Type Thickness (mm)
PETG 0.600
PP 0.500
PAR 0762
PPRICOCIPP 0030/0240/0.030
PYCIEVMOHIPCTEE | 0.250/0070/0.100

Figure 1. The materials under investigation were acquired from
various manufacturers as 210 x 300mm sample sheets. The table
shows the thickness of each sheet.

(continued on next page)
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ylene terephthalate), PP (polypropylene) and PAN (poly-
acrylonitrile). One material was a co-extrusion; PP/COC/

PP (polypropylene/cyclic olefin copolymer/polypropylene).
PETG is a widely used material for thermoforming medical
trays. Its main benefits are transparency, sterilization ca-
pabilities, toughness and thermoformability. PP has excel-
lent stiffness and high temperature stability but is difficult

to thermoform and unsuitable for irradiation. PAN is an
excellent oxygen barrier and has good chemical resistance;
however, heat degradation of PAN produces dangerous gases
therefore the process must be accurately controlled. COC is
widely used for pharmaceutical packaging and offers good
moisture barrier properties. PVC has good thermoformability
but is decreasing as a medical package due to environmental
concerns while EVOH is an excellent oxygen barrier.
Finally, PCTFE is one of the best available polymeric mois-
ture barriers.

Three different laboratory methods were used to assess
material characteristics related to thermoformability. Dy-
namic Scanning Calorimetry (DSC) was used to investigate
the relationship between the endothermic heat absorption
with material temperature change and to identify thermally
induced phase transition regions for each material. Fol-
lowing the DSC analyses, the materials were strained in a
temperature controlled tensile test in order to gain insight
into the draw characteristics of the materials at different tem-
peratures. A third laboratory test involved subjecting samples
of each material to a certain temperature level to record the
resulting centre-point sag from its original position.

Finally, sheets of the materials were thermoformed using a
vacuum thermoformer to establish the relative thermoform-
ability of the materials. Observations and insights gained
from the laboratory investigations could then be compared to
the actual thermoformed materials.

DYNAMIC SCANNING CALORIMETRY

A Perkin EImer DSC 6 was used to perform the analyses.
In the investigation, each sample aluminum pan was loaded
with 6.9+0.1mg of material. Analyses were performed at a
rate of 10°C min* from 30 to 150°C. Two heat cycles were
applied to each sample and results were recorded for the
second heat only.

CONTROLLED TEMPERATURE TENSILE
TEST

An Instron 5564 Universal Tester equipped with a 5kN
load cell was used to perform uniaxial tensile tests. An envi-
ronmental chamber was used to maintain certain predefined
temperatures, namely, 80, 100, 120, 140 and 160°C. Each
sample was cut using a 55mm x 5 mm dogbone cutter and
was then mounted in the jaws of the tensile tester. The strain
rate was set to 0.3s which corresponded to a crosshead
speed of 1000mm/min. This is of a similar order to strain
rates found in thermoforming applications (9). The test com-
menced one minute after the oven had reached the set-point
temperature. Two repetitions of the test were performed.
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SAG TEST

Samples of material were cut to 13 X 110mm and were
screwed onto two screws which were attached to a holding
frame. The distance between the two screws was 85mm. The
clamped sample was then placed into the convection oven
and subjected to a temperature increasing from 40 to 180°C
at a linear rate of approximately 0.75°C/s. As the temperature
passed through certain points of interest, the amount of sag in
the sample was recorded by measurement against a calibrated
steel rule of accuracy 0.5mm.

THERMOFORMING TRIAL

Standard 210 x 300mm sample sheets of material were
thermoformed using a modified 1820 model vacuum thermo-
former (C. R. Clarke, Ammanford, UK) which incorporated
a needle valve for accurate vacuum control and a redesigned
clamping plate to hold small sheets. Figure 2 shows pictures
of the thermoforming machine and the prototype tray mould

Figure 2. The prototyping thermoformer used for the thermoforming
trials (top) and the prototype mould used to form the sheet (bottom).

used to form the sheet. Heat was applied to one side of the
sheet using a 4-zone bank of ceramic heaters. The heat output
was not quantified but remained constant during the trials and
the maximum vacuum applied to each sheet was 40kPa below
atmospheric. Heating time was varied for each material until
a “good” form resulted. As thermoformability is a qualitative
attribute of a material, a “good” form was defined as a form



which filled all aspects of the mould (no underforming), did
not exhibit webbing (due to excessive sag) and where the
structural integrity was not compromised (no melting, tearing
or cracking). It should be noted that these three attributes are
related to the three laboratory tests described above.

RESULTS

DYNAMIC SCANNING CALORIMETRY

Figure 3 shows the results of the DSC investigations. Phase
transition regions are indicated in each of the plots by means
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Figure 3. Second heat DSC results for the five materials. The
transition regions are labeled by numerical identifiers.

of a numerical identifier. Phase transition, or the change from
a solid material to a rubbery material, occurs when there is

a marked increase in the slope of the graph. By determining
the location of the maximum slope in the graph, the tempera-
ture step increase which requires the greatest amount of heat
input to achieve it may be identified. Considering the amor-
phous PETG, the transition region occurs around location 1
and the glass transition temperature occurs at 80°C. For PP,
the material is entering the crystalline melt region when the
test stops at 150°C. It is noted that as the sheet approaches
150°C the material is entering a region of rapidly changing
thermodynamic characteristics. PAN is an amorphous mate-
rial which passes its glass transition temperature and enters
the rubbery phase at 83°C. COC is an amorphous polymer,
co-extruded with two thin layers of crystalline PP, and the
resulting co-extrusion exhibits a glass transition at 80°C. The
last material shown is PVC/EVOH/PCTFE. The first transition
region occurs at around 80°C which is likely to be caused by
one of the three materials while two addition transformation
regions occur at 108 and 118°C. This endogram displays the
most complex behavior and as a result, does not appear to be
particularly thermodynamically stable over the course of this
temperature range. These transition regions are likely to be a
combination of the effects of the three component materials in
the laminate which are all responding differently to the applied
heat. In general it can be inferred from the results that a sheet
temperature range of 120 to 140°C may be suitable for form-
ing all five materials. The amount of heating time required

would depend on each material’s specific heat capacity and
the wavelength of radiation it absorbs.

CONTROLLED TEMPERATURE TENSILE
TEST

The results of the tests are shown in Figure 4. In these
results, the applied tensile stress in the material is plot-
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Figure 4. The results from the controlled temperature tensile tests.
The tensile stress is plotted against the extension for each material at
the five temperatures of interest.

(continued on next page)
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ted against the resulting extension. As the temperature is
increased, the materials soften and the resulting tensile stress
decreases. Materials such as PP, PP/COC/PP and PETG
display yield points at 80°C; however, as the temperature in-
creases and the materials enter the rubbery phase, these yield
points disappear and the materials draw as soon as the load
is applied. Some evidence of strain hardening is evident in
certain materials, such as PP, PVC/EVOH/PCTFE and PP/
COC/PP from 100 to 120°C. In general, in the 120 to 140°C
temperature range and 50 to 200mm draw range, it is evi-
dent that the rank in terms of ease of draw is [1] PETG, [2]
PAN, [3] COC, [4] PVC/EVOH/ PCTFE, and [5] PP. These
material temperatures and draws would be similar to those
found in thermoforming (5). A final note must be made of
the PVC/EVOH/PCTFE lamination. During the tests at 140
and 160°C, delamination and failure of the PVC section was
noted to occur at approximately 100mm extension. How-
ever, the EVOH/PCTFE continued to extend. This explains
the “step” in the respective plot.

SAG TEST

The results of the sag test are shown in Figure 5. It is
clear that PETG and PAN are liable to significant sag. The
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Figure 5. The results of the sag tests for the materials. PETG is most
susceptible to sag.

remaining materials exhibited less than 10% sag at 160°C.
Little sag was evident in the PVC/EVOH/PCTFE. It should
be noted that as the temperature was a ramp input, holding
the material at 160°C for a number of seconds would in-
crease the sag of the materials as more heat is transferred to
the samples by convection. Nevertheless, the test provides a
suitable comparison of the relative amount of sag undergone
by each material.

THERMOFORMING TRIAL

The final stage in the study was to establish thermoform-
ability by means of a thermoforming trial. The laboratory
tests have provided useful insights into certain characteris-
tics of the materials. From the DSC tests, it is evident that
all materials, except PP, have a transition region beyond
which the material can be heated into a thermodynamically
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stable rubbery phase. While PP appears to be a stiffer material,
heating it to a higher temperature should overcome the draw
difficulties. Sag may be an issue with PETG and PAN, particu-
larly at temperatures above 120°C. It now remains to establish
if the laboratory derived indicators manifest themselves in the
actual thermoforming trial.

The results of the thermoforming trial are shown in
Figure 6. The sag and form have been qualified according to

Material Time (s)| Sag Form
PEIG 20 Low Good
PP 120 High Poor
\PAN 28 Low Good
PRICOCG/PP 22 Medium | Moderate
PVCYEVOH/PCTFE | 35 Mone |Moderate

PP/COC/PP

PVC/EVOH/PCTFE

Figure 6. Qualitative observations made during the thermoforming
trial (top) and images of the formed trays (bottom).

observations. It is clear from the pictures that the PETG and
PAN exhibit good thermoformability. All features have been
formed, no webbing is present and there is no melting, tearing
or cracking. While sag was an issue initially, reducing the
heating time helped reduce the degree of sag. PVC/EVOH/
PCTFE has moderate thermoformability with the only fault
being the presence of a slight rippling and delamination. The
hot sheet did not undergo significant sag. PP did not form due
to excessive sag and webs caused by the long heating time re-
quired to make the sheet sufficiently soft for forming. The PP/
COC/PP gave a moderate form with some webbing due to sag.
The formed tray also appeared quite brittle when it was being
cut from the web.

CONCLUSIONS

It was suggested from the DSC, sag and tensile test results
that PETG and PAN would form well if sag could be kept to



a minimum. It was also expected that
PP would be difficult to draw and could
have problems due to the temperature
dependent thermodynamic characteris-
tics. Delamination was an issue for the
PVC/EVOH/PCTFE during the tensile
tests while the PP/COC/PP results ap-
peared to suggest thermoformability.

Observations from the thermoform-
ing trial support some of these findings.
The PETG and PAN formed well. The
thermoformer was unable to process
the PP due to excessive sag while COC
formed with some webbing and brittle-
ness. Slight delamination was evident
in the PVC/EVOH/PCTFE.

In conclusion, laboratory based
investigations are useful for comparing
the relative performance of different
materials under different conditions and
can provide insight into how a mate-
rial may perform in a thermoforming
application. |

KEYWORDS: Medical Packaging,
Thermoforming, Polymer Analysis
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2008 Parts Com,

1st Place - $2,500
Jessica Lambert
San Jose State
Sprout Holder

7 Gold
Kal Plastics
Seating/Lobby Couch

/ Silver
Plastilab Technologies

2nd Place - $1,500

Julia Cooke Kayak Seat
San Jose State
Dog Crate Design

Bronze
Plastics Unlimited
Bob Cat Cover

3rd Place - $750
Jeffrey Greger

San Jose State
Cruiser Cargo Carrier
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apetition Winners

CUT SHEET PRESSURE FORM

Gold
Freetech Plastics
Surgical Housing

Silver
Profile Plastics ~
HX2 Temp. Man. Sys. :

Bronze
Freetech Plastics
In Flight Display

ROLL FED MEDICAL

Gold
Plastic Ingenuity
Syringe Tray

Silver
Prent Thermoforming
Bariatric Tray

Bronze
Prent Thermoforming
Urological Device Tray

(continued on next page)
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2008 Parts Competition Winners

ROLL FED INDUSTRIAL

Gold
PWP Industries
Spork Bowl

Silver
PWP Industries
Cake Holder

Bronze
Shepherd Thermoforming
Spectra Oil Filter
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TWIN SHEET AWARD

Spencer Industries
Support Tanning Bed

e f

M

MULTI PART AWARD

Plastic Design & Mfg.
Street Light Fixture

General Plastics
Pedicure Chair




ARNENITFEON!

ALL AMATEUR PHOTOGRAPHERSI
PHOTO CONTEST

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:

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 number of eligible entries, the criteria may be modified in the
future to award multiple prizes.

All decisions made by the judges are final.
ALL ENTRIES SHOULD BE SUBMITTED ELECTRONICALLY TO:
Deadlina: cpcarlin@gmail.com

GOOD LUCK!!

The deadline

f@ﬁ: @@@h < y - WWWADV-VEN-TECH.COM
contest will be
3870 W-M61 Gladwin, MI 8624 T.989.246.0445 F.989.246-0465

announced L nin
Advanced Ventures in Technology, Inc.
in @ach new *Twin Sheet & Single Sheet Rotaries
*Single Stations and all Cut Sheet Machinery
@@@ [ﬁg@[ﬁﬂyn MhE ** NEW Electro-Mechanical 300 ton Trim Presses plus more!
AVT leads the Thermoforming Machinery Industry in energy conservation by
g o reatly minimizing utility demands with
@@@@HD@@ f@[F . TN tg;leir Evnergy Efﬁc%ent Ox}:en Controls and

new innovative Heating Station

the contest is W0 ==, sl AR Consirucion Technolosy

; - Other energy saving features include
Engineered Drive Systems which
January | M o : S

eliminates several mechanical entities that
reduce needed horsepower to overcome

3@{Eh[' 2@@©n . K = __ | the added friction of typical “old school”

systems.
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400 Kidds Hill Rd, Hyannis, MA 02601 USA , 508.771.9400 . sales@sencorp-inc.com
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« [mprove ool change over times...
hy more than 50%

« Selfaligning.precisely repeatable
« Nobolts-no wrenches

« Adaptable foall tools and
components

o Simple to install

2 Call for our new catalog
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.

- Outstanding for ABS, PC/ABS, PVC and HIPS www.solarkote.com
*Weatherable and easy to fabricate Phone: 215.419.7982
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ARKEMA GROUP © 2005 Arkema Inc. All rights reserved.
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SocreQ of Plastics Enyl.eers

Glabal Plastics

Environm

GPEC 2009

ental Conference

Plastics: The
Wonderful World of
Sustainability and
Recycling

February 25-27, 2009

Disney's Coronado
Springs Resort

Orlando, Florida USA

**NEW THIS YEAR™

GPEC® 2009 is being held
“back-to-back” with the
Plastics Recycling 2009

Conference

(Tuesday and Wednesday)

at the same location.

GPEC® 2009 kicks off with
the Connections Reception on
Wednesday evening with the
balance of GPEC® 2009 on
Thursday and Friday.

For Up To Date Information:
www.sperecycling.org
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30

of Technology
PENNSTATE

Pennsylvania College

Services

= Material and mold
trials

* Material
development

= Process
development &
troubleshooting

«  Physical and
analytical testing

« Consultation
« Academic instruction

« Hands-on training
and seminars

o~ et S
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Plastics
/" Manufacturing
Center

Thermoforming Center of Excellence

National Center Under Construction

The Thermoforming Center
of Excellence at
Pennsylvania College of
Technology in Williamsport,
PA, is a 1,200 square foot
dedicated support, research
and development, and
educational facility to be
utilized by thermoformers,
sheet extruders, resin
suppliers, mold builders, and
equipment manufacturers.

The Thermoforming Center
of Excellence will operate as
part of the Plastics
Manufacturing Center (PMC)
in conjunction with the
academic program. The PMC
is one of the top plastics
technology centers in the
country with extensive
material-testing laboratories,
industrial-scale process
equipment, excellent training

— —

Breuder Advanced Technology and Health
Sciences Center—Home of the new
Thermoforming Center of Excellence

facilities, and highly skilled
consulting staff.

This Center will serve the industry in
North America with the most
advanced technology available
today. Besides serving industry,
curriculum will be developed for the
Plastics and Polymer Engineering
Technology academic program for
hands-on instruction in
thermoforming.

The PMC provides technology resources to facilitate the growth and success of the plastics industry in the
United States and throughout the world. The PMC effectively combines academic, government, and industry
resources to facilitate our clients’ growth and success.




The Thermoferming Center of

Excellence will offer two levels of
membership for those companies
and/or organizations that become

Center sponsors.

Gold Charter Members are
companies contributing $10,000 to
the establishment of the national
Center. Membership contributions
are applied towards projects and
services at discounted rates.
Recognition will be given to each
Gold Member sponsor as a Charter
Member of the Thermoforming
Center of Excellence for their
contribution to the program. Each of
these members will be featured in
the PMC quarterly newsletter.
Annual renewal rate for membership

will be $5,000.

Silver Members are companies
contributing $5,000. These
companies also have the benefit of
having contributions applied toward
discounted services. Membership is
renewable yearly with membership
anniversaries July | to June 30 of the

next year,

Membership Structure

Up to one-half of the value of the
membership fee for any unused
services will be credited to the next
year provided membership is
renewed. Once membership dollars
are exhausted, billing at the
discounted membership rate

continues on a2 monthly basis.

Membership
Benefits

e Member directed
technical initiatives

e Access to Center
research

e Technical support from
Penn College faculty
and staff

e« Access to Penn College
plastics processing and
testing labs

e« Networking with
member companies

Quarterly newsletter

SPE Thermoforming Division Partnership

The Thermoforming Center in
partnership with the SPE
Thermoforming Division will conduct
specific projects that benefit the
industry in general. The goal of these
programs is to advance
manufacturing technology and/or

lower cost such as:

() Reduction of material usage
through tooling design
advancements and process
control.

(2) Advanced theory development
of mold temperature control
and its effects.

(3) Optimization of vacuum/air to
allow faster forming, better part

definition, and faster cycles.

(4) Documentation and evaluation
of the impact of recycling
material properties, as well as
processing to optimize material
recycling capability.

(5) Research on the development
of biodegradable and/or
composite materials for

thermoforming.

Center staff will present technical
presentations at major conferences
on behalf of the SPE
Thermoforming Division and the
Plastics Manufacturing Center at

Pennsylvania College of Technology.

==J 1 Ben Franklin
Technology PArtners
Central and Northem Pennsyivania

Initial start-up grants were provided
by Ben Franklin Technology PArters
(BFTP) of Northeastern and Central
& Northern Pennsylvania for the
Thermoforming Center of

Excellence.

BFTP has been a significant partner in
the establishment and success of

many Penn College plastics programs.
Start-up grants were provided for the

following:

1986—Plastics and Polymer
Engineering Technology Programs

1994—Plastics Manufacturing Center

2001—Rotational Molding Center of
Excellence

A

=) Ben Franklin
Technology PArtners

MNortheastern Pennsylvania

Pennsylvania College

of Technology
PENNSTATE

Plastics and Polymer Engineering
Technology of School of Industrial &
Engineering

An affiliate of The Pennsylvania State
University

Penn College operates on a non-
discriminatory basis

Pennsylvania College of Technology
Plastics Manufacturing Center, DIF 26
One College Avenue

Williamsport, PA 17701

Phone:  (570)321-5533
Fax: 570.320.5248
E-mail:  pmc@pct..edu

www.pct.edu/pme

The SPE Thermoforming, Division contributed $60,000'to the Thermoforming! Center of Excellence.

These funds will be used for project development and. continuing!researchiin' the: thermoforming, sector.

THERMOFORMING GQUARTERLY 31




Thermoforming
Quarterly®

ioplastics like PLA use renewable
(bio) carbon, and therefore

provide an intrinsic reduced carbon
footprint depending on the amount of
renewable carbon in the product. This
fundamental principle and concept
behind the use of bio(renewable)
feedstocks for reducing the carbon
footprint is not captured or calculated
in the many LCA’s reported or if it
is, then it is lumped together with
other related carbon emissions and the
“intrinsic value proposition” is lost.

The intrinsic “zero carbon” value
proposition is best explained by
reviewing and understanding Nature’s
Biological Carbon Cycle (see bM
01/2007). Nature cycles carbon
through various environmental
compartments with specific mass,
rates, and time scales (see Figure 1).

Carbon is present in the atmosphere
as CO2, essentially as inorganic
carbon. The current levels of CO2
are around 380 ppm. CO2 is a life
sustaining, heat-trapping gas, and
needs to be maintained at or around
current levels to maintain life-
sustaining temperature of the planet.
While one may debate the severity
of effects associated with this or any
other target level of CO2, there can be
no disagreement that uncontrolled,
continued increase in levels of CO2
in the atmosphere will result in global
warming and with it associated
severity of effects affecting life
on this planet as we know it. It is
therefore prudent and necessary to try
and maintain current levels — the
“neutral or zero carbon” approach.
This can best be done by using
annually renewable biomass crops
as feedstocks to manufacture our
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Thermoforming and Sustainability

Editor's Note: There is a great deal of work going on around the world in

the field of sustainability. This article contributes to the increasing level of
knowledge required for plastics processors when measuring the effects on the
environment of various materials used in our industry. A growing number of
companies are being asked to benchmark their own carbon footprint. We thank
Bioplastics Magazine and author Ramani Narayan of Michigan State University
for allowing us to reprint this article.

carbon based products, so that the

CO2 released from the end-of-life

of the product after use is captured

by planting new crops or biomass in
the next season. Specifically the rate

of CO2 release to the environment

at end-of-life equals the rate of CO2
fixation photo synthetically by the next
generation biomass planted — a “neutral
or zero carbon” footprint. In the case of
fossil feedstocks, the rate of carbon
fixation is in millions of years while
the end-of-life release rate into the
environment is in 1-10 years. The

math is simple: using fossil feedstocks
is not sustainable and results in more
CO2 release than fixation, resulting

in an increased carbon footprint with
its associated severe environmental
impacts.

Thus, for every 100 kg of polyolefin
(polyethylene, propylene) or polyester
manufactured from a fossil feedstock,
there is an intrinsic net 314 kg CO2
(85.7% fossil carbon) or 229 kg of
CO2 (62.5% fossil carbon) released
into the environment respectively at
end-of-life. However, if the polyester
or polyolefin is manufactured from a
biofeedstock, the net release of CO2
into the environment is zero because
the CO2 released is fixed immediately
by the next biomass cycle. This is the
fundamental intrinsic value proposition
for using a bio/renewable feedstock and
is totally lost or ignored during LCA
discussions. Incorporating biocontent
into plastic resins and products would
have a positive impact — reducing
the carbon footprint by the amount of
biocarbon incorporated, for example
incorporating 30% biocarbon
PLA content into a fossil based
polypropylene resin would intrinsically

Carbon and Environmental Footprint of PLA Products

reduce CO2 emissions by 42%. These
are significant environmental value
gains for the biobased product.

It is equally important to note that
in the conversion of the feedstock to
product and in its use and ultimate
disposal, “carbon” in the form of
energy is needed and releases CO2
into the environment. Currently, in
the conversion of biofeedstocks to
product, for example corn to PLA resin,
fossil carbon energy is used. The CO2
released per 100 kg of plastic during the
conversion process for biofeedstocks as
compared to fossil feedstock is in many
cases higher, as in the case of PLA.
However, in the PLA case, the total
(net) CO2 released to the environment
taking into account the intrinsic carbon
footprint as discussed in the earlier
paragraph is lower, and will continue to
get even better, as process efficiencies
are incorporated and renewable energy
is substituted for fossil energy (see
Figure 3, these are actual data from
Vink et al, www.natureworkslic.com
and the APME database). For PLA and
other biobased products, it is important
to calculate the conversion “carbon
costs” using LCA tools to ensure that
the intrinsic *“neutral or zero carbon”
footprint is not negated by the
conversion “carbon costs.”

BIOCARBON CONTENT
DETERMINATION

In order to calculate the intrinsic
CO2 reductions from incorporating
biocarbon content, one has to identify
and quantify the biobased carbon
content.

As shown in figure below, 14C
signature forms the basis for identifying
and quantifying biboased content.

The CO2 in the atmosphere is in
equilibrium with radioactive 14C0O2.
Radioactive carbon is formed in the
upper atmosphere through the effect
of cosmic ray neutrons on 14N. It is
rapidly oxidized to radioactive 14CO2,



and enters the earth’s plant and animal
lifeways through photosynthesis and
the food chain. Plants and animals
which utilize carbon in biological
foodchains take up 14C during their
lifetimes. They exist in equilibrium
with the 14C concentration of the
atmosphere, that is, the numbers

of C-14 atoms and non-radioactive
carbon atoms stays approximately the
same over time. As soon as a plant or
animal dies, they cease the metabolic
function of carbon uptake; there is no
replenishment of radioactive carbon,
only decay. Since the half life of
carbon is around 5,730 years, the fossil
feedstocks formed over millions of

14C02 Solar radiation

12002

— 5 Biomass/biobased feedstocks

("*CH,0) <— (*CH,0),

e signature forms the basis to identify

and quantify biobased content -- ASTM D6366

6
l > 40 years

Fossil feedstocks -- Petroleum, Natural gas, Coal

("“CHy)x «— (2CHO),

years will have no 14C signature. Thus,
by using this methodology one can
identify and quantify biobased content.
ASTM subcommittee D20.96 has
codified this methodology into a test
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Figure 1. Global Carbon Cycling Carbon Management

Nature’s Way.

Carbon Foodprint
kg of CO, per 100 kg of plastic
350
300
250
200
150

100

50 ,ZERO* FOOTPRINT

Starch/PLA PET

PP [85.71%c]

Figure 2. Intrinsic value
proposition for “Bio”
feedstock.

700

600

|
500
400
300

200

Figure 3.

Intrinsic value
proposition for

“Bio” feedstock. 0
(Source: E. Vink et. al.)
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method (D 6866) to quantify biobased
content. D6866 test method involves
combusting the test material in

the presence of oxygen to produce
carbon dioxide (CO2) gas. The gas

is analyzed to provide a measure of
the products. 14C/12C content is
determined relative to the modern
carbon-based oxalic acid radiocarbon
standard reference material (SRM)
4990c, (referred to as HOxII).

END-OF-LIFE OPTION

PLA, PLA blends and similar
biobased plastics end-of-life scenarios
involve recycling, waste to energy
plants or biological disposal systems
like composting or anaerobic
digestion. In each case, the biocarbon
conversion to CO2 is fixed by the
next season’s biomass plantation
giving it the intrinsic value
proposition as discussed in detail
earlier. However, many LCA studies
show landfills as an end-of-life option
for PLA and similar biobased plastics.
The studies assume breakdown of
the biocomponent anaerobically to
methane with its attendant negative
global warming effect. However,
landfills are not the preferred end-of-
life option for any waste, and efforts
at all levels are underway to divert
waste from landfills to making more
useful product.

It is also important to note that
biodegradability is many times
erroneously assumed for all biobased
plastics. Not all biobased plastics
are biodegradable, and not all
biodegradable plastics biobased.
Furthermore, the use of the term
biodegradability is very misleading
and deceptive if one does not define
the disposal environment and the
time to be completely assimilated by
the microorganisms present in the

(continued on next page)

THERMOFORMING GQUARTERLY 33



disposal environment. Harnessing
the power of microorganisms
present in the disposal environment
to completely (the keyword being
completely) remove the plastic/
product from the environment via
microbial assimilation (essentially
food for the microorganisms) is a
safe, efficacious, and environmentally
responsible way to handle our

waste products — the concept of
biodegradable plastics. However, one
must demonstrate complete removal
in one year or less via microbial
assimilation in the selected disposal
environment as codified in any of
the ASTM D6400, EN 13432, and
ISO 17088 standards. As reported

by us, and clearly documented in
literature, there is serious health and
environmental effects if there is not
complete removal (biodegradation)
of the plastic from the environmental
compartment.

In summary, reporting the carbon
and environmental footprint of PLA,
PLA based products, and similar
bioplastics and biodegradable plastics
requires a clear understanding of the
intrinsic carbon value proposition,
the use of biocarbon content to
quantify this value proposition and the
appropriate use of LCA tools to report
on the total environmental footprint. |

(Excerpted from a presentation at the
1st PLA World Congress, 9-10 Sept.
Munich, Germany)

narayan@msu.edu
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44— Tooling Technology, LLC

A TOOLING TECH G R OUP COMPANT

100 Enterprise Drive © Ft. Loramie, OH 45845
tel: (937) 295-3672 e fax: (937) 295-3677
Website: toolingtechgroup.com

* Vacuum forming (twin sheet,
single sheet, pressure form)

* Rotational molding

¢ Blow molding

* Router Fixtures

* Compression molding

* E.P.S. molding

* Deep Hole Gundrilling

* Rubber molding

* Polyurethane molding
* Carpet stamping dies
* Metal stamping dies
* Vinyl forming

* Pulp molding

* Models & patterns

*» Check Fixtures

Full in House Design, CNC Machining,
Aluminum Foundry, & Fabrication Services

HIGH PERFOAMANCE

.':: .
e

.

Hiekory, NC New Castle, A GEAR PUMP
www_xaloy.com 800-457-7550  600-897-2830 = e
infousxaloycom T 828-326-0888  T: 724-656-5600 N

F: 828-326-8882  F: 724-656-5620 "

m Thermoformer Parts Suppliers

P

Lubrication Q/C Clamp Frame

Stocking
OMV Chain  \,ww.thermoformerparts.com Ph. 800-722-2997
Fax 989-435-3825
TPS Inc; 3818 Terry Diane; Beaverton, Ml 48624 tps@ejourney.com




of the GN fam:ly 4

GN DM series thermoformers

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

T puasmic conceprs anp INnovATIONS..

THEIW‘(;FMNG & EXTRUSION CONSULTANTS

127 OQueensborough Blvd. Ste 102, Mt. Pleasant, SC 29464
843-971-7813 Fax: 843-16-6151 jwaddell@plasticoncepts.com

¢PMcClarin
Plastics, Inc.

SOLUTIONS IN PLASTICS

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

-
FUTURE MOLD CORP.

215 S. Webber Street, Farwell, M1 48622
(989) 588-9948 ¥ (989) 588-6170 Fax

THERMOFORMING TOOLS
CUP LIP ROLLERS

MIKE OTTO, SALES MANAGER

www.futuremoldcorp.com
motto@futuremoldcorp.com

REDUCE! REUSE!
RECYCLE!

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

fachinery

www.zedindustries.com . (937) 667-8407

Thermoforming and Plastic Pac

Flameless

Catalytic
Infrared

Gas Heaters

* New, Used and Factory
Refurbished Heaters

* On-site Refurbishing
Services

yj Anmerican Cararyric TecuNoLoGIES

Since  Branford, CT 06405 = Phone 800-648-1698
1992 Fax 203-483-6693 « www.americancatalytic.com

4%
W9

MODERN custom. Reliable. Flexible.

25 years of leadership in the Thermoforming
Industry, providing the latest technology and
customized solutions for your thermoforming and
auxiliary process needs.

MODERN provides:

* Customized Process Solutions.

* Reliable and On-time Machinery.

* Flexible Quick-Change Equipment Features.
L]

YEARS

) The most responsive After-the-Sales support.

MODERN-ize Kits to Update and Upgrade
your existing equipment, Modern or otherwise.
* Full serivce parts department for Modern and

competitive brands.

MACHINERY

OF BEAVERTON, INC.

PO Box 423 Beaverton, Ml 48612 « 989-435-9071 < FX: 989-435-3940 « www.modemmachineinc.com
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June 2

mick Place » Chicago, Illincis USA

N'PEzo’Oé THE INTERNATIONAL PLASTICS SHOWCASE

Maximize your exposure to more than 75,000 attendees and tap into billions of dollars
in purchasing power in the SPE Thermoforming World Pavilion*

Technology Central at NPE2009 » West Hall
Co-located with NPE2009 Educational Program

The Business of Plastics Organized by NPE/SPI
ANTEC@NPE2009 Organized by SPE

Let the SPE Thermoforming World pavilion
be “Your World" at NPE2009. With the SPE
Thermoforming Division as the strategic partner
anchoring the exhibit, secure your company's
place at NPE200S to highlight your latest
technology developments specific to the
thermoforming industry.

BENEFITS

As part of the technology and specialty
pavilions at NPE2009, SPE Thermoforming
World will be in “Technology Central” in
the West Hall and co-located with the NPE
Educational Program that will feature
ANTEC@NPEZ2009 and the SPI Business of
Plastics conference.

The SPE Thermoforming World pavilion
will be the hub of activity at NPE2009 for
thermoforming process information and
capabilities. On display will be thermoformed
parts and assemblies, winners from prior
Thermoforming Conference Parts Competitions.
Also, process educational opportunities and
real thermoforming practitioners (both in-
line and cut-sheet) will be there to discuss
thermoforming issues with NPE attendees,
within the pavilion. You may want to exhibit in
Thermoforming World either as your company's
main set-up at NPE2009, as a satellite display
to refer attendees to your full display elsewhere,
or to highlight a thermoforming specific
specialty of your company.

FEATURES
West Hall, area of Booth #119025

4,000 square foot total area for sixteen 10x10
exhibit booths or combinations.

Commercial Participation Package
SPI Members: 10x10 booth package, $2,710
Non-members: 10x10 booth package, $4,060

® Pipe and Drape, Classic Furnishings,
Classic Carpet, Materials handling up to
300lbs, Vacuuming

m ] literature slot in the NPE2009
Literature Distribution Center

m | ead/data collection service
® Session keyword matching

m Extensive pre-show and onsite marketing
campaign.

-~ Wantec

NPE2009 WI|| mclude the Society of
Plastics Engineers' ANTEC 2009, providing

‘attendees with the largest technical
eeducational program ever offered at an
international plastics trade show: more than
650 presentations of peer-reviewed papers,

plus seminars, workshops, and forums.

Additional Promotional Opportunities
Available Through Emerging Technologies
Pavilion, New Technology Pavilion,
Technology Theaters (See Reverse)

Join the
SPE Thermoforming |
World Pavilion

at NPE2009 today.

Call Jennifer Shupe
at+1.312.673.5742,
e-mail jennifer@npe.org.

ﬁm
Formin

For more information, call +1.312.321.5171,

e-mail exhibit@npe.org, or
visit www.npe.org.
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EMERGING TECHNOLOGIES PAVILION*
West Hall, Booth 117011

= Four quadrants of research and development,
divided initially in a pod/booth setting.
Nanotechnology
Sustainability
Energy conservation
Bioplastics
Others to be added

= Organized by NPE and the SPI Science
& Technology Division and the NPE New
Technology Committee.

m SP|'s Science & Technology Division will
reach out to the university, governmental and
corporate communities for current research
and development.

= You can submit proposals for consideration to
be evaluated by SPI'S Science & Technology
Division. Participants do not have to be
exhibitors elsewhere at NPE2009.

m SPI is working to secure corporate underwriting
for support of the Emerging Technologies
Pavilion.

Platinum Exclusive Sponsor: $35,000
Gold Sponsors: $10,000

Silver Sponsors: $2,250 (SPI members);
$3,600 (Non-members)

Sponsor advantages include: recognition for

support of and participation in the exhibit;

recognition on all promotions and signage;
speaking privileges in the Technology Theaters
and exhibit floor poster sessions.

Cost
SPl members: turnkey kiosk, $2,250

Non-members: turnkey kiosk, $3,600

NEW TECHNOLOGY PAVILION*
West Hall, Booth 107011

m Limited to exhibiting companies that want to
introduce new technology or new technology
processes. Requires proposal submission.

m NPE2009 review panel, composed of
international editors, will review proposals.
Applications for participation are currently in
development.

Cost

$2,250 — $3,600 based on critical mass;
includes turnkey kiosks/booths.

TECHNOLOGY THEATERS*

West Hall Booth 113017

North Hall Adjacent Booth 60048 & 60148

® Two enclosed theaters for 20-minute
presentations using video format, PowerPoint
or public speaker. Schedule to be determined,
but will run throughout the show in 30-minute
cycles.

m Priority: 1. Technology Pavilions participants
2. Specialty Pavilions exhibitors
3. NPE20Q9 exhibitors

Cost
SP1 members: $1,500

Non-members: $2,500

Join SPE Thermoforming
World Pavilion
at NPE2009. Call Today!

For information on all technology and specialty pavilions,

Founded in 19

AN

y employs

industry
: e pla industry

call NPE @ +1.312.321.5171,
e-mail exhibit@npe.org.

NPE2009: The International Plastics Showcase is
produced by SPI, the plastics industry trade association.
t+1.202.974.5235 { +1.202.296.7243
tradeshows@plasticsindustry.org
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Division

Our mission is
to facilitate the
advancement of

thermoforming

technologies
through education,
application,
promotion and
research.

SPE National
Executive Director
Susan Oderwald
Direct Line: 203/740-5471
Fax: 203/775-8490
email: Seoderwald @4spe.org

Conference Coordinator
Gwen Mathis
6 S. Second Street, SE
Lindale, Georgia 30147
706/235-9298
Fax: 706/295-4276
email: gmathis224@aol.com

Website:
http://www.4spe.org/communities/
divisions/d25.php
or
www.thermoformingdivision.com
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The Brown Advantay

X

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

mw ® Brown Machine, LLC

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

Highly-Qnnovative M onink Dutable_Designs

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

Cut-Sheet Thermoforming Equipment
Rotary & Modular/Shuttle Style 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

“Providing Customer-Specific Innovative Equipment-Designs & Customizations”
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@sbeglobal.net




Thermoforming Division

Thermo Board Meeting Schedule
Forming 2008 - 2009

Division
Become o FEBRUARY 17 - 22, 2009
. INDIAN WELLS, CA
Thermoforming
Quarterly Sponsor JUNE 18 - 21, 2009 - NPE & ANTEC
. Board meetings are open to members
Do you like the of the thermoforming industry.
new look?

If you would like to attend as a guest of the board,
please notify Division Secretary, Mike Sirotnak,
at msirotnak@solarproducts.com.

Additional sponsorship

opportunities will

clode 8coor ful UPCOMING CONFERENCES

page, and 1/2 page. GRAND RAP'DS, MlCHlGAN
SEPTEMBER 19 - 21, 2010
RESERVE

YOUR PRIME SCHAUMBURG, ILLINOIS
SPONSORSHIP SEPTEMBER 17 - 20, 2011

SPACE TODAY.

Innovative Tooling Materials for Thermoforming

Questions?
Call or email

Laura Pichon
Ex-Tech Plastics
847-829-8124

RENSHAPE ® HYTAC® METAPOR®

I'piChon@eXteChpluﬂics'com Prototype Boards Plug Assist Materials Porous Aluminum
BOOK SPACE CMT MATERIALS, INC.
I N 2 009 ! infol[@cmitmaterials.com www.cmimaterials.com
TEL (508) 226-3901 FAX (508) 226-3902
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2009 waf —J =
EDITORIAL Consider It Done.

CALENDAR

Quarterly Deadlines for |- PMC is the thermoforming industry’s

Copy and Sponsorships I leading exiruder of TPO materials.

ALL FINAL COPY FOR
EDITORIAL APPROVAL Specializing in speed, service and custom engineered

solutions to meet your customers’ exacting needs.

15-JAN Spring 15-APR summer
Mono-layer TPO designed for superior impact

31-JUL Fall 15-OCT winter
Conference Edition Post-Conference resistance, durabil Ify and UV stabil lfy
Edition

Exultra™ 2000 (2-ply) and Exultra™ 3000 (3-ply)
are fully recyclable alternatives to vinyl-wrapped
products, saving you time and money.

All artwork to be sent in
.eps or .jpg format with
minimum 300dpi resolution.
Color matching, additives, specialty compounds

and accelerated UV resistance available.

| :
REDUCE! Contact PMC today fo leam more about the benefits of TPO
and how PMC can help you fo grow your profits!
REUSE! =)
PMCX
\/yy‘éﬂ\%‘)ﬁ

Leader in Twin-Sheet
Pressure Forming Technology!

THERMOFORMING MACHINERY

i NOW OFFERING:

* 5-Axis CNC Routers

* Thermoforming Molds

+ Part Prototyping

* Machine Replacement
& Trade-in Programs

- Single Stations

RECYCLE! |

1-877.BUY.PMC6 (289.7626) | www.buypmc.com | sales@buypmc.com
* Three-Station Rotaries

» Four-Station Rotari
REDUCE! . Muli-Station Shttles
* Oven-Over

RE U s E! . Cfstom Machines |
RECYCLE! pe—

590 Tower Blvd, Carol Stream, IL 60188, Tel: (630) 665-1700
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Executive

Committee
2008 - 2010

2008 - 2010 THERMOFORMING DIVISION ORGANIZATIONAL CHART

CHAIR

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

brianr@rayplastics.com

CHAIR ELECT

Ken Griep
Portage Casting & Mold
2901 Portage Road
Portage, WI 53901
(608) 742-7137
Fax (608) 742-2199
ken@pcmwi.com

Chair
Brian Ray
| | 1

Treasurer ’ ‘ Councilor ’ ‘ Prior Chair ’

Secretary

Chair Elect

Ken Griep Mike Sirotnak James Alongi Roger Kipp Walt Walker
Finance Nominating - AARC - Zoz?nﬁz:?orﬁ: © | Membership
Bob Porsche Dennis Northrop Rich Freeman Denis Norihrop Haydn Forward
Publications / 2009 Conference .
Technical Committees == Adverfising = D Ar;:elct = Milwaukee = lkdurketFmg
Laura Pichon on fiyllon Phil Barhouse oger fox
Processing | Newsletter Editor || Student Programs - Z()Glr?m( ; ;f:;m(e || Recognition
Walt Speck Conor Carlin Ken Griep Clrissa Schroeder Hal Gilham
Materials || Technical Editor || c""“g'[::ﬁ;;#:"mr Web Site
Jim Armor Barry Shepherd Gwen Mathis Rich Freeman
- Machinery - OPCOM || Green Committee
Don Kruschke Lola Carere Steve Hasselbach

TREASURER

James Alongi
Maac Machinery
590 Tower Blvd.

Carol Stream, IL 60188
(630) 665-1700
Fax (630) 665-7799

jalongi@maacmachinery.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

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

PRIOR 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

uMT)

( - ULrtTra-MEeTRIC TOOL CO.

2952 N. Leavitt ¢ Chicago IL 80818 ¢ Ph (773) 281-4200 « Fax(773) 281-8185

THERMOFORM TOOLING

L
N *"f We Design & Build Thermoform
. Tooling That Molds Relationships

30+ Years of Superior Service:

Complete Turnkey Service
Product Design & Prototypes
. CAD/CAM Tool Engineering
FORMTOOLS Continuous High Speed Tooling
TRll\;lTl'-(-)-OLS 3™ Motion Machine Driven

OPS PET PP HDPE
EPS

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 B IR JER R ZER R JEE IR JER R R 2

PRE[S[ON TOOLS FOR < sales@umthermoform.com
QUALITY THERMOFORM www.umthermoform.com
PRODUCTS
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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

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

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, II. 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.Schroeder@jinvista.com
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PROCESSING COMMITTEE

Art Buckel Barry Shepherd
McConnell Company Shepherd Thermoforming
3452 Bayonne Drive 5 Abacus Way

San Diego, CA 92109

T: 858.273.9620

F: 858.273.6837
artbuckel@thermoforming.com

Haydn Forward

Specialty Manufacturing Co.
6790 Nancy Ridge Road
San Diego, CA 92121

T: 858.450.1591

F: 858.450.0400
hforward@smi-mfg.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, W1 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
General Plastics

2609 West Mill Road
Milwaukee, WI 53209
T: 414.351.1000

F: 414.351.1284
bob@genplas.com

Brampton, ONT L6T 5B7
T: 905.459.4545

F: 905.459.6746
bshep@shepherd.ca

Wialt Speck (Chair)

Speck Plastics, Inc.

PO Box 421

Nazareth, PA 18064

T: 610.759.1807

F: 610.759.3916
wspeck@speckplastics.com

Jay Waddell

Plastics Concepts & Innovations
1127 Queensborough Road
Suite 102

Mt. Pleasant, SC 29464

T: 843.971.7833

F: 843.216.6151
jwaddell@plasticoncepts.com



PlastiVan™

Plastics Education on the Move!

Since 2000, the SPE
Thermoforming Division
has contributed
approximately $120,000

to the PlastiVan™ program.

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

" Nab :
ﬂp\‘Phstics
Center

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 plastic’s chemistry, history, processing,
manufacturing, sustainability and application.

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, Outreach Director at (781) 337-7127.
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