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MEMBERSHIP MEMO

TIME FOR

A CHANGE

BY MIKE SIROTNAK, MEMBERSHIP CHAIRMAN

joined the SPE Thermo-

forming Division in 1996,
shortly after accepting a
position with Solar Products.
I went to my first Board of
Directors meeting in January
of 1997 in Las Vegas to find

sponsibility of being on the
Executive Board and taking
the position of Secretary. 1
will be replacing Roger Fox
who has done an excellent
job for many years.

I am very excited about

Alongi the parts you are
most proud of.

Your new Membership
Chair will be Conor Carlin of
Sencorp Industries. I believe
that Conor’s youth and inter-
national experience will be a

out what this was all about. | our upcoming conferencein | great bonus to the
The people at this Division. 1 have
meetlr}g were no’F only MEMBERSHIP REPORT known Conor for
very big players in the £3/15/06 many years and con-
Thermoforming In- as o sider him one of my
dustry but were excep- . . closest friends in this
tional people_ It did not Prlmary Paid .......ccoeunns 1 ,164 jndustry. I hope that
take long for Randy | geocondary Paid ...................... 507 | allof you will contin-
Blin, Steve Hasselbach, . ue to support this Di-
Steve Spelts, Phil | Total Membership .............. 1,671 vision and continue to
Scalvini and Dick Rqe Goal as of 6/30/2007 ........ 2 000 support the recruit-
to take me under their ment of new mem-

wings and get me
elected to the Board. A year
later, Cathy Hall (Member-
ship Chair) left our Industry
and Randy and Steve con-
vinced me that being Mem-
bership Chair was in my best
interest. They could not have
been more right. It has been
a privilege to be your Mem-
bership Chair for the last 8
years. | have accepted the re-
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Nashville. Marty Stephen-
son has done an excellent job
along with his Technical
Chair, Mike Book. Nashville
is an excellent site for our
Conference and provides ex-
cellent entertainment within
walking distance to most
hotels. I ask that you contin-
ue to support our Parts Com-
petition and send James

bers.

A good friend of mine al-
ways tells me that change is
good. I guess we will have to
wait and see.

See you in Nashville.

God Bless America!
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WHY JOIN?

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
e keeps you informed
* keeps you connected

The question really isn‘t “why join?” but ...

WHY NOT?
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2006 THERMOFORMER OF THE YEAR

Paul V. Alongi, CEO

MAAC Machinery, Carol Stream, Illinois

Paul Alongi was born and raised
in Chicago. His first job out of
college was to work for Power Trans-
mission Equipment Co. (PTE), one of
Chicago’s largest and most presti-
gious power transmission engineer-
ing firms. There for 15 years, he
honed his skills as a transmission
specialist and also where, in 1970, he
was introduced to the thermo-
forming industry. One of his assign-
ments was to become account man-
ager to Comet Industries, where he
provided engineering and product
selection to one of the largest manu-
facturers of thermoforming equip-
ment in our industry.

As the years progressed with the
engineering firm, Paul was provided
with an opportunity to become the
engineering source with start-up
companies named Kostur and CAM.
These were short-lived arrange-
ments, but whetted his appetite for
manufacturing thermoforming
equipment. In 1982, he created
MAAC Machinery Co. He has man-
aged his firm to become one of the
largest cut-sheet thermoforming
machinery manufacturers in the
world. MAAC machines are located
all across the world and are known
for their performance, innovative-
ness, long life, and low maintenance.
In 1996, he purchased Comet Indus-
tries and had the pleasure, once
again, of working with Bob Kostur
during the final years of his career.
In 1998, he purchased CAM and now
all three companies are represented
by MAAC.

Paul has always been very sup-
portive of the SPE Thermoforming
Division and its mission to advance
technology through education, appli-
cation, promotion and research.
MAAC is one of the senior sponsors
of the conferences since 1993. Paul
has orchestrated numerous fund-
raising events for the scholarship
fund, donating all proceeds from
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these events to the Thermoforming
Division’s scholarship fund. The lat-
est event at Milwaukee was the most
successful ever and netted $30,000 to
the scholarship fund. Beginning in
2001, Paul pledged to match the SPE
Thermoforming Division’s equip-
ment grant of $10,000 per college.
This program is ongoing today and
has been very successful in provid-
ing many universities with brand
new equipment.

Paul has been an engineering force
behind the technical development of
the cut-sheet thermoforming ma-
chinery. Many of the industries’ stan-
dard machinery features today are
the direct result of his creativity. Paul,
along with his engineering depart-
ment, has developed many of the in-
novations that have since become the
benchmark for today’s machinery
standard. For example, high sheet
line design, breathable ovens, color
changing elements, finite element
zoning, on voltage heating elements,
oven energy saving software, stan-
dard non contact sheet temperature
measurement, adjustable clamp
frame, absolute encoder motorized
platens, etc.

During his career, Paul has taken
on many difficult projects to assist

thermoformers across the country
and the world. Providing turn-key
services which takes on full respon-
sibility for the machine, mold, mate-
rial, process, finished part and cycle
time, which has eliminated the age
old problem of split responsibilities.
There are many people who are suc-
cessful in the thermoforming busi-
ness today because of Paul Alongi.
Paul has always been a proponent of
education. The training program at
MAAC could have been limited to
instructions on how to operate the
machinery. Instead, it encompasses
oven zoning techniques and includes
training on forming temperatures,
materials, molds and forming se-
quencing. He is a long standing
member of the Society of Plastics En-
gineers (SPE) and has been active
and supportive towards the SPE
Thermoforming Division. Many of
our members will testify that Paul
was responsible for their introduc-
tion to our division. MAAC has been
a sponsor for the annual conference
since 1993, a sponsor for the Euro-
pean Division since its inception, and
has funded MAAC employees to be
active members of the Thermo-
forming Division here and in Europe.
Paul is CEO and Director of Engi-
neering of MAAC Machinery and is
continually driving the processes’ ca-
pabilities to the next level. Paul’s 25
years at the helm has produced a con-
sistent direction of business develop-
ment of new equipment for the
thermoforming industry. His most
recent new product line was the
Royce Router, which was introduced
last September. Paul is very active in
the business and also has the plea-
sure of working with three of his four
sons and his brother who have joined
him in his pursuit of making the best
thermoforming equipment. =



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.

Our mission is to
facilitate the advancement
of thermoforming
technologies through
education, application,
promotion, and research.
Within this past year alone,
our organization has
awarded multiple
scholarships! Get involved
and take advantage of
available support from your
plastic industry!

Start by completing the
application forms at
wwwithermoformingdivision.com
or at www.4spe.com. The
deadline for applications is
January 15th, 2007. =
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LMAKP\ ROUTERS

First to Build 5 Axis CNC Routers...

First 1o offer Broad Line of 5 Axis ONC Routers
First in Accuroey and Speed

First in Service and Spare Parts

First in Softwara, Training and Support

.'~.i.'...f- ... and We’re Still First
JRM International, Inc. sessiss

5701 Industrial Avenuws = Rockford, IL 51111 = Fax: 815-282-5150
E-Mnil: frmsales @ jrminternational. com = wew jrminternationel.com

“FORMING EDUCATIONAL OPPORTUNITIES:
GRANTS AND SCHOLARSHIPS OFFERED BY
THE SOCIETY OF PLASTICS ENGINEERS -
THERMOFORMING DIVISION”

The Thermoforming Division of SPE has produced a nhew
six-minute DVD for educators.

The DVD discusses the 13 matching equipment grants of up to
$10,000 and how to apply for the grant. The 20 scholarships to
college students are discussed and information is provided as
how to apply for a scholarship. The Thermoforming Division of
SPE has contributed over $150,000 in equipment grants and
scholarships as of this date.

The DVD is free of charge and available from SPE through
Gail Bristol at 203-740-5447 or Gwen Mathis,
Thermoforming Division, at 706-235-9298.

Visit the SPE

website at

www.4spe.org
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THERMOFORMER OF THE YEAR

CRITERIA FOR 2007

very year The SPE Thermo-

forming Division selects a indi-
vidual who has made a outstand-
ing contribution to our industry and
awards them the Thermoformer of
the Year award.

The award in the past has gone
to industry pioneers like Bo Stratton
and Sam Shapiro, who were among
the first to found thermoforming
companies and develop our indus-
try. We have included machine de-
signers and builders Gaylord Brown
and Robert Butzko and toolmaker
John Greip, individuals who helped
develop the equipment and mold
ideas we all use today. We have
also honored engineers like Lew
Blanchard and Stephen Sweig, who
developed and patented new meth-
ods of thermoforming. Additionally,
we have featured educators like Bill
McConnell, Jim Throne and
Herman R. Osmers, who have both
spread the word and were key fig-
ures in founding the Thermoforming
Division.

We’re looking for more individu-
als like these and we’re turning to
the Thermoforming community to
find them. Requirements would in-
clude several of the following:

[CEaounder or Owner of a
Thermoforming Company

[Patents Developed

[Is ¢urrently active in or recently
retired from the Thermoforming
Industry

[Is & Processor — or capable of
processing

[CSomeone who developed new
markets for or started a new
trend or style of Thermoforming

[CSignificant contributions to the
work of the Thermoforming
Division Board of Directors

Thermoforming QUARTERLY 6

[[Hak made a significant educa- Thermoforming Division Awards

tional contribution to the Committee
Thermoforming Industry. % Productive Plastics, Inc.
Hal Gilham

If you would like to bring some-
one who meets some or all of these
requirements to the attention of the
Thermoforming Division, please fill
out a nomination form and a one- Fax: 856-234-3310

i Email:
to two-page biography and forward
it to: Pag graphy halg @ productiveplastics.com

103 West Park Drive
Mt. Laurel, NJ 08045
Tel: 856-778-4300

You can also find the form and see all the past
winners at www.thermoformingdivision.com in

the Thermoformer of the Year section.

You can submit nominations and bios at any time
but please keep in mind our deadline for
submissions is no later than December 1st of
each year, so nominations received after that
time will go forward to the next year.
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Thermoformers of the Year ...
7982
William K. McConnell, Jr.
McConnell Company
7983

E. Bowman Stratton, Jr.
Auto-Vac Corp.

7984
Gaylord Brown, Brown Machine

7985
Robert L. Butzko

Thermtrol Corp.
71986
George Wiss, Plastofilm Industries

7987

Dr. Herman R. Osmers
Educator & Consultant

7988
Robert Kittridge
Fabri-Kal Corporation

7989

Jack Pregont, Prent Corporation
7990

Ripley W. Gage, Gage Industries
7991

Stanley Rosen
Mold Systems Corp.

7992

Samuel Shapiro
Maryland Cup
Sweetheart Plastics

7993
John Grundy, Profile Plastics
1994

R. Lewis Blanchard
Dow Chemical

1995
James L. Blin, Triangle Plastics

1996

John Griep
Portage Casting & Mold

1997
John S. Hopple, Hopple Plastics
1998
Lyle Shuert, Shuert Industries
1999
Art Buckel, McConnell Company

2000

Dr. James Throne
Sherwood Technologies

2001
Joseph Pregont, Prent Corp.
2002
Stephen Sweig, Profile Plastics

2003
William Benjamin
Benjamin Mfg.
2004
Steve Hasselbach, CMI Plastics
2005

Manfred Jacob
Jacob Kunststofftechnik

2006
Paul Alongi, MAAC Machinery
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THERMOFORMER OF
THE YEAR 2007

Presented at the September 2007 Thermoforming Conference in Cincinnati, Ohio

The Awards Committee is now accepting nominations for the 2007
THERMOFORMER OF THE YEAR. Please help us by identifying worthy candidates.
This prestigious honor will be awarded to a member of our industry that has made
a significant contribution to the Thermoforming Industry in a Technical, Educa-
tional, or Management aspect of Thermoforming. Nominees will be evaluated
and voted on by the Thermoforming Board of Directors at the Winter 2007 meet-
ing. The deadline for submitting nominations is December 1st, 2006. Please com-
plete the form below and include all biographical information.

Person Nominated: Title:

Firm or Institution:

Street Address:

City, State, Zip:

Telephone: E-mail:

Biographical Information:
Nominee’s Experience in the Thermoforming Industry.

Nominee’s Education (include degrees, year granted, name and location of
university)

Prior corporate or academic affiliations (include company and/or institu-
tions, title, and approximate dates of affiliations)

Professional society affiliations
Professional honors and awards.
Publications and patents (please attach list).

Evaluation of the effect of this individual’s achievement on technology and
progress of the plastics industry. (To support nomination, attach substan-
tial documentation of these achievements.)

Other significant accomplishments in the field of plastics.

Professional achievements in plastics (summarize specific achievements upon
which this nomination is based on a separate sheet).

Individual Submitting Nomination: Title:

Firm or Institution:

Address:

City, State, Zip:

Phone: E-mail:

Signature: Date:
(ALL NOMINATIONS MUST BE SIGNED)

Please submit all nominations to: Hal Gilham,
Productive Plastics, 103 West Park Drive
Mt. Laurel, New Jersey 08045
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THERMOFORMING
DIVISION
SPRING BOARD
MEETING SCHEDULE

May 3rd - 7th, 2006

Hilton Oceanfront Resort

23 Ocean Lane
Hilton Head, South Carolina
www.hiltonceanfrontresort.com

(Fly into Savannah, Georgia Airport - 40
Minute Drive; Take [-95 N to Exit #8 Hwy.
278 East — take left at Palmetto Dunes — two
miles to Hilton Gate)

Roundtrip via Low Country Adventures from
Airport — $24.00

Cab Roundtrip — $24.00

FOR RESERVATIONS: Call 843-842-8000
Request SPE Room Rate of $189.00

Wednesday, May 3rd, 2006
Executive Committee Arrive

Technical Chairs Arrive

Thursday, May 4th, 2006
7:30 am — 8:00 am — Breakfast

8:00 am — 10:00 am — Technical Chairs
Meet with Executive Committee

10:00 am — 5:00 p.m. — Executive
Committee Meeting

11:00 am — Noon — James Alongi,
Finance Committee Meet with
Executive Committee

Friday, May 5th, 2006
9:00 am — 11:00 am — Materials

Committee - Promenade 1

9:00 am — 11:00 am — Machinery
Committee - Promenade 8

9:00 am — 11:00 am — Processing
Committee - Captain’s Galley A

12:00 pm — 1:00 pm — Lunch - Captain’s
Galley B

1:00 pm — 5:00 pm — All Other
Committees - Captain’s Galley B

5:30 pm — Trolley departs from hotel
lobby for dinner at Charley’s Crab

Saturday, May 6th, 2006
7:30 am — 8:30 am — Breakfast —

Promenade 8
8:30 am — Noon — Board of Directors
Meeting - Promenade 6-7

Sunday, May 7th, 2006
Depart
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LEAD TECHNICAL ARTICLE

Microthermoforming Technology
and Applications’

BY R. TRUCKENMUELLER, FORSCHUNGSZENTRUM KARLSRUHE, GERMANY
S. GISELBRECHT, FORSCHUNGSZENTRUM KARLSRUHE, GERMANY
AND J. L. THRONE, SHERWOOD TECHNOLOGIES, INC., DUNEDIN, FLORIDA

Abstract

Unlike injection molding, thermoforming has not
participated in the growing polymer micro-
engineering industry. This paper points out why and
how this may change in the near future. We detail
the recent development of thermoformed micro-
products at Forschungszentrum Karlsruhe, Germany.
The microformed parts shown in this paper represent
promising early applications. Thermo-formed
microparts have some unique properties that result
from their special morphologies. Some of the many
potential applications that may take advantage of
these characteristics are discussed in this paper.

Introduction

For more than two decades, polymer
microengineering [1] has been a rapidly growing
industry producing microproducts, defined here as
products containing structures with dimensions
between 0.1 and 1000 wm. These products may be
simple parts, single sensor and actuator
microcomponents, or complex microsystems
consisting of several components including
packaging, electronics, and power supplies.
Microproducts have become an integral part of our
daily life, with applications ranging from automotive
to life sciences.

Injection molding is the major polymer
microreplication method [2]. To date, thermoforming
has not participated in microengineering. The
apparent reason for this is that there seemed to be no
appropriate microthermoforming production process
and no specific innovative applications for
microthermoformed products. Researchers at
Forschungszentrum Karlsruhe have now developed

" A portion of this paper was presented at the 2006 European
Thermoforming Division Conference, Salzburg, Austria, 18 March
2006.

a microscale thermoforming process and have
fabricated microproducts for a promising important
application.

The novel process discussed herein is called
‘microthermoforming.” It seems particularly suited
for mass production of polymer microchips for fluidic
applications. The primary application is in life
sciences for single use products such as “lab on a
chip” or LOC microdevices [4] or for “micrototal
analysis systems” or u TAS [3]. Synthesis and analysis
of biochemical agents for pharmaceutical active
substance research take places in these microfluidic
chips.

Below we discuss the novel microprocess, the
corresponding press, the tolls and the semi-finished
goods, being chips for capillary electrophoresis (CE)
and a chip for the in-vitro cultivation of living cells.
Some of the many potential applications that can be
derived from the unique properties of thermoformed
microparts are discussed.

Microthermoforming Process

The current microprocess is a microscopic
adaptation of the macroscopic trapped sheet forming
technique [5]. In a press, a thin thermoplastic film is
heated by contact with hot plates and formed with
compressed gas into evacuated microcavities in a
mold. In a second step in the same press, the
thermoformed film is heat-sealed onto another
polymer film without demolding it. With this
technique, liquid-tight fluidic microstructures such
as microchannels and reservoirs are fabricated in one
unit. This process is more efficient than microinjection
molding or the special micropolymer replication
method known as vacuum hot embossing [6].

In addition, the process provides various pre- and
post-processes such as surface and bulk modification
normally associated with thermoforming but not

(continued on next page)
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(continued from previous page)

possible with other processes. The technology yields
unique patterned, functionalized, and perforated
three-dimensional microstructures such as those for
in-vitro cell cultivation shown below.

The Press

As noted, the new microthermoforming process
evolved from the relatively simple trapped sheet
forming process. The three-part mold consists of the
plate-shaped mold with micromold cavities, a
counterplate with holes for evacuation and gas
pressurization, and a seal between the mold and the
counterplate. The thermoplastic film is inserted in the
mold and the mold assembly is mounted in a heated
laboratory press. The press is closed to the point
where vacuum sealing is achieved but the film is not
yet clamped between the mold plates. The mold is
evacuated, then completely closed, completely
clamping and heating the film. When the polymer
has reached forming temperature, the film is forced
into the evacuated mold cavities with compressed
gas. The mold is cooled. When the mold is about 20°C
below the forming temperature of the polymer, the
gas pressure is released, the mold opened, and the
microstructure is demolded.

Secondary Process

If the part is to be a closed container, a second film
is inserted into the press after the first film is formed
but before the microstructure is demolded. The
second film contains a heat-activated adhesive. The
press is closed again, pressing the second film against
the formed microstructure to activate the adhesive
and form the container. In essence, the microproduct
is twin-sheet thermoformed. Liquid-tight products
that compete with microinjection molded and
vacuum hot embossed products, such as
microchannels and reservoirs are produced in this
fashion. Pre- and post-processing of the sheet to
achieve surface and bulk modification can be
combined with the twin-sheet forming process.
Examples include ion bombardment before forming,
ion track etching after forming, UV-based surface
modification through appropriate masks before
forming, and wet chemical functionalization after
forming. In this way, patterned, functionalized, and
perforated, three-dimensional (3D) microstructures
are produced from membranes that find use in in-
vitro-like three-dimensional cell cultivation as seen
below.
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The Mold

Molds for polymer microreplication can be
fabricated by various methods and from various
materials. Mechanical micromachining [7], litho-
graphic-based methods in combination with
electroplating [1], wet or dry etching, laser ablation,
powder blasting, and electrical discharge machining
have been used. Metal, ceramic, glass, and silicon
carbide have been used as mold materials. Nickel
molds with high-resolution, high-aspect ratio
structures with smooth sidewalls are fabricated using
the “LIGA” process [1]. Large area brass or special
steel molds with high planarity and plane parallelism
have been fabricated using high-speed, high-
precision cutting. End-mill cutters are commercially
available in diamond with diameters down to 200 pm
and in special steel with diameters down to 30 um.

For fabrication of the CE and cell culture chips
discussed below, the molds and counterplates were
made of circular brass (Ms58) with a diameter of 116
mm, Figure 1.

Figure 1. Brass mold with 16 microcavities for microthermoforming
of CE chip.

The flatness and parallelism of the ground brass
plates are about three mm and the surface roughness
(R,) is about 0.2 pm. The mold cavities were
mechanically micromachined using diamond end-
mills, Figure 2.

The cavities have a surface roughness of about 0.15
um and draft angles of 1.5 to 2 degrees. The outer
edges of the microcavities were not deliberately
smoothed. For the CE chips, the cavities had draft
angles of 5 degrees. They also had 20 pm wide 45-
degree bevels to facilitate demolding, Figure 2. The
mold was used not only for thermoforming of the PS



Figure 2. SEM of the micromold cavities for the cell culture chip.
Diameter and depth of microcavity is 300 p.m.

film, but also for subsequent heat-sealing of the
formed film onto another PS film. The mold did not
require remanufacture to include the heat-sealing
step.

Film Materials

For the CE chips, a 25-pum film of impact-resistant,
biaxially oriented PS (Norflex from Norddeutsche
Seekabelwerke, HIPS styrene butadiene blown-film
polymer) was used as the semi-finished product. For
fabrication of the cell culture chip, 50 pm thin films
of polycarbonate (Pokalon from LOFO, cast film) and
of COP (Zeonor from Zeon) were chosen.

CE Chip Manufacture

In today’s chemical and bioanalytical areas, CE is
a family of related techniques for separation of small
and large molecules. In its simplest form, a small
sample volume is injected into a long capillary tube
or microchannel that has been filled with a buffer
solution. A high voltage is applied by electrodes to
both ends of the capillary and an electrical field is
impressed along the capillary length, causing the
sample to separate into components having different
charge-to-mass ratios. Component detection includes
light absorbance, fluorescence, electrochemical
conductivity, and mass spectrometry measurements.
Miniaturized CE systems [8] offer a number of
advantages when compared with conventional
systems, including lower sample consumption,
higher resolution, shorter response time, and parallel
architecture [9].

The thermoformed CE chip contains 4 x 4 CE
structures arranged in a 10 mm x 10 mm grid, Figure
3.

Figure 3. CE chips from PS with 16 CE structures (side length of
square chip is 47.5 mm).

Each structure consists of two crossed
microchannels with reservoirs at their ends. One
channel is for sample separation, and the other for
injection of the sample into the separation channel,
Figure 4. Each channel has a width of about 150 pm
and a depth of about 75 pm. The corner radii of the
channel intersections are 125 pm.

Figure 4. CE chip structure being filled with colored water for flow
and leak testing (width of separation and injection channel approxi-
mately 150 .m, channel depth approximately 75 j.m).

Thermoforming and sealing of the CE chips was
performed in two consecutive cycles of the heating
press, with an intermediate feed of the second film.
During this interim opening of the mold, the

(continued on next page)
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thermoformed film was not demolded. The fluidic
microstructures were formed into the PS film at 115°C
with nitrogen at an absolute pressure of 0.5 MPa. The
formed first film was then heat-sealed to the second
planar film at temperatures between 75 and 80°C. This
was above the minimum heat activation temperature
of the heat-activated coating (about 60°C) on the
second film but well below the glass transition
temperature of the PS film. As a result, dimensional
stability of the films was not affected by the heat
sealing.

Cell Culture Chip

Cells extracted from native tissues can be cultured
in artificial environments if they are sufficiently
supplied with nutrients and oxygen. In the past few
years, in-vitro culturing of cells has become
increasingly important to the investigation of the
structure and function of cells. This is particularly
important in the study of biochemical pathways and
developmental processes. And cell cultures are also
being routinely used in pharmaceutical and
biomedical industries to develop and produce
vaccines and antibodies. It is known that three-
dimensional or 3D cultures have superior properties
when compared with standard two-dimensional or
2D monolayer cultures, particularly in long-term
maintenance of cellular functions.

An interdisciplinary group at Forschungszentrum
Karlsruhe has developed a platform based on
bioreactors. The platform contains a varying number
of microstructured polymer scaffolds for 3D cell
cultivation in a chip format [10]. When compared with
other 3D culture strategies [11], this device allows for
better adjustment and control of specific culture
conditions. In particular, the supply situation is
improved.

The up-scale versions of these bioreactors are not
only intended to be used for high throughput
screening applications in pharmaceutical research but
also as extracorporeal organ support units in the
rapidly growing field of regenerative medicine. For
a bioartificial liver, for example, a large number of
long-term viable and functional liver cell,
approximately 10 to 30% of the total liver mass, is
essential to guarantee sufficient support of a patient’s
impaired liver [11]. Although several million cells can
be cultured on a single microchip, more than 10,000
microchips are still needed for one patient.

Thermoforming QUARTERLY 12

Microscale thermoforming opens up the possibility
for a high-volume mass production of low-cost
disposable cell culture chips as a fundamental
premise for this application. A smaller number of cell
chips have already been fabricated [12]. The
thermoformed cell culture chip contains 25 x 25 cell
containers arranged on a 400 x 400 wm grid, Figure 5.

Figure 5. SEM photos of COP cell culture chip (formed as 625-up).

The cylindrical microcontainers have a diameter
and depth of about 300 wm. The microstructures were
thermoformed at a pressure of up to 6 MPa. Because
of the high local stretch ratio, the microcontainer
bottoms have thicknesses down to about 5 pm. Figure
6 shows a PC microcontainer that has been formed
from a film that has been treated with ion track
technology. The micropores provide for two-sided
supply of the cell aggregates in the containers with
dissolved nutrients and oxygen.

Figure 6. SEM of cell container, microthermoformed of ion-track
treated PC (diameter, depth ~ 350 p.m, pore size < 3 p.m).

Different kinds of cells, cell lines and primary cells,
have already been three-dimensionally cultured in
these chip containers, as shown in Figure 7.

It is expected that the combination of
microthermoforming and various surface and bulk
modification techniques will enable the tailoring of
the cell microenvironment within the scaffold [13],
as seen in Figure 8.
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Figure 7. SEM of cell containers with 3D HepG2 cultivated cells
inside.

Figure 8. PS thermoformed cell container with L929 fibroblasts
(crystal violet stained) selectively adhering to DUV-exposed areas
on the inner container surface.

Properties That Lead to New
Microthermoformed Part
Applications

The microscopic version of contact sheet forming
has the same process advantages as the familiar
macroscopic version. However, there are additional
specific advantages that are achieved only in
microscale dimensions. For example, thermoformed
microfluidic products have unique combinations of
properties that are unattainable with other polymer
microreplication methods. The microthermoformed
hollow membrane microstructure are free standing,
they have walls of a few micrometers in thickness,
and can have very smooth inside surfaces that are
difficult or impossible to achieve with other methods.

Characteristically they have small volume and mass,
high flexibility, low thermal resistance and heat
capacity, and low light absorption, light scattering and
background fluorescence.

These properties should result in improved current
products and products that are just now being
conceived. The small amount of formed material
allows for biodegradable human implants having
short lifetimes and organism-gentle decomposition.
The small amount of formed polymer also provides
for one-way medical diagnosis applications where
contaminated clinical waste must be reckoned with.
The properties of low stiffness and high flexibility of
the thermoformed microproducts provide for
combinations with “polytronic” applications. These
properties are also desired in functional or ‘smart
textiles,” and in applications onto the free-form
surface of human skin and in implantation
applications under the skin or into soft tissue. Because
of the flexibility of the film format, reel-to-reel
processes are possible not only in production but also
in application such as in high throughput screening
of active or toxic substances. For example,
hermetically sealed thermoformed fluidic
microstructures that are sterilized and empty, or
partially liquid filled, can be opened at the instant
they are to be used, simply by puncturing the thin
stretched film at the reservoirs, Figure 4.

Conclusions and Observations

In this paper, we have presented an early look at
thermoforming of microproducts. We have developed
a new process, called ‘microthermoforming.’
Currently, it is a microscopic version of conventional
macroscopic trapped sheet thermoforming. In
essence, a simple three-part mold is mounted into a
heated laboratory press. Commercially available thin
thermoplastic films on the order of 25 to 50 um are
used. Flexible CE and cell culture chips have been
fabricated. Many potential applications using the
unique properties of thermoformed microparts have
been discussed.

Work continues on the technology. Automated
pressure build-up and mechanized demolding
technologies are underway. As noted, the current
technology requires the mold to be sequentially
heated and cooled. Work is continuing on advanced
heating concepts where the mold temperature will
remain constant and the film feed heated prior to
entering the press. The objective of this work is to

(continued on next page)
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reduce the process cycle time and improve the process
reproducibility. m
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INDUSTRY PRACTICE

Router Bits for the Sign Industry’

VAN NISER CUTTER, LP, LIBERTYVILLE, ONSRUD, ILLINOIS

S igns and the information they convey have become
an integral part of daily life. Companies of various
sizes serve this vast market, but they all have common
problems when it comes to routing of the materials
common to the industry. Wood, aluminum, foam and
plastic all have different cutting characteristics and no
individual tool can solve all routing problems. This is
particularly evident in the routing of plastics in the sign
industry.

As a starting point, plastics can be placed into two
general categories: flexible and rigid. The tools of choice
for flexible plastic usually involve the use of single or
double edge “O” flute tools, which are available in
straight or spiral flute configurations. In terms of rigid
plastics, double edge straight “V” flute tools, spiral “O”
flutes with hard plastic geometry, and two and three
flute finishers are recommended. The tool materials for
most of these router bits are readily available in high-
speed steel for hand operations and solid carbide for
CNC routing. Solid carbide is a very durable material
when utilized in a controlled environment of CNC, but
not reliable in hand routing, which tends to be less rigid
with more opportunity for tool breakage.

The aforementioned recommendations are general in
nature and are just a beginning for tool selection. In
order to target an application, the sign maker has a new
resource on the Internet at www.plasticrouting.com.
This site provides a specific tool recommendation for a
variety of plastic materials. The major emphasis of this
web site is to recommend router tools that provide the
best finish at a productive feed rate. Sign makers, who
historically use smaller diameter tools to achieve the
necessary radii associated with lettering, will be
pleasantly surprised. The tool diameter is the
controlling factor in feed rate, but larger diameters were
not necessarily superior in terms of finish. The use of
micro grain carbide with the necessary geometry to
achieve chip evacuation has made smaller diameter
tools more effective for the sign industry. The site can
also be accessed via a link on IAPD’s website at

www.iapd.org.

" This Industry Practice article is reprinted, by permission, from
Onsrud Cutter LP, Libertyville, IL, www.onsrud.com. Copyright is
retained by Onsrud and cannot be reproduced without expressed
permission of the copyright owner.

Recently, there have been several new styles of
specialty tools developed to improve finishes with faster
cycle times without tool changes and or advanced
programming techniques. Both should prove to be
advantageous to the sign industry.

The first of these tools was developed to provide a
smooth bottom surface in lettering or pocketing
applications. Most router tools are designed to plunge
and rout with the emphasis on the side geometry rather
than the point. Consequently, the point end would
always leave swirl marks, which required a secondary
operation to remove the swirls. The new tool, Figure 1,
utilizes a near flat point with radiused corners to create
a smooth bottom with an aesthetically pleasing result.

The second innovation, Figure 2, is the development
of a rout and chamfer bit designed for plastic sheets.

™

)

Figure 1. Figure 2.
Solid Carbide Bottom Solid Carbide Rout
Surfacing and Chamfer

By combining both a straight flute optimized for cutting
plastics with a cutting edge sized for specific sheet sizes
and a 45 degree chamfer edge, these tools can rout out
plastic parts and apply a variable depth edge chamfer
in a single pass. By combining these features into a
single tool, tool changes within the machining cycle are
eliminated and CNC routers without tool changing
spindles have new capabilities for parts production.
The advances in router tooling have generally
followed the rapid growth and usage of CNC routers
or router tables as they are commonly called in the sign
industry. These machines have revolutionized the speed
and accuracy of sign making and the ability to produce
intricate shapes and designs with specialized software.
Router tooling has enhanced the CNC user by providing

(continued on next page)
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stronger tools with improved cut-
ting geometry specific to the
material being machined. How-
ever, merely choosing the correct
tool without effective machining
practices is an exercise in futility.
Consequently, a review of proper
machining practices would be in

order.

Maintain CNC machines
per manufacturer’s
recommendation with
proper lubrication of
machine slides and drive
systems

Check for play in the table
or spindle mounting
systems

Establish a collet, collet
nut, and tool holder
maintenance program and
replace collets after 600-
700 hours of usage

Insure part rigidity by
following proper
spoilboard technique

Establish colleting
procedures to maximize
tool rigidity

Maximize chipload to
minimize tool wear

Select tools with the
shortest possible cutting
edge length to achieve
depth of cut

Use straight through tools
where the cutting edge
length and shank are the
same size to reduce
breakage

Maximize dust collection
to completely evacuate
gummy chips produced
by some plastics

The right tool for the job and
sound CNC machining practices
will improve throughput, product
quality and profitability in the
sign industry. =
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History of Thermoforming — Part IV

BY STANLEY R. ROSEN, PLASTIMACH CORPORATION, LAS VEGAS, NEVADA

Ed. Note: The philosopher Santayana said “Those who cannot
remember the past are destined to repeat it.” Stan Rosen is
undertaking a prodigious project — identifying the pioneers who
laid the foundations of the industry we know so well. Although
shaping of sheet extends back to pre-history — oil-heated and shaped
tortoise shell and steam-heated and shaped wood. In TFQ 24:3,
Stan started his history with developments in the 1930s. We hope
you are enjoying the trip!

Mechanically Forming
Thermoplastics Parts Prior to the
Thermoforming Age — Part Two

Eventually Celluloid or camphorated cellulose
nitrate (a close cousin to the explosive nitrocellulose)
was supplanted by the safer, much slower burning
cellulose acetate. During World War II the Celanese
Corp. produced various-shaped nitrocellulose deep
drawn packaging to be filled with explosive charges,
Figure 4.

Fia.4 Nitrocellulose packaging for explosives

that were formed by deep drawing .
Courtesy of Modem Plastics 1945

This package material added to the explosive force
and left no residue. Initially these package
components were deep drawn using the inefficient
manual forming methods of the period. Because of
the high military demands, the process was
automated and a continuous web was fed from a roll
into the machine instead of the manual placement of
individual blanks, increasing production tenfold.
After the war ended, versions of the automated deep

drawing machines were available for civilian
production.

A patent filed in May 1944 was issued to Earl F.
Middleton and assigned to Design Center, NYC, one
of Plaxall Corp.’s divisions, for a “Process and
Apparatus for Shaping Plastics,” Figure 5.

Wl imidaning tlu-u-l—l

| i
% i I
Teimmng Hhe blank from e web Forming&outting part Brom ihe biank

Fig.5 Continuous plastic deep drawing machine
E_A_ Middelion led for this palend in 1944

This machine fed a web from a roll of plastics into
clamps built on each of two parallel chains that
gripped the sheet edges. The web is then indexed
through a heating station and forming press, with the
waste skeleton ejected from the press. The process is
similar to a modern in-line thermoforming machine
except vacuum or air pressure was not used to form
the finished parts. As the press closes, the punch trims
out a plastic blank which when free from the web is
located concentric to the forming die. The forming
proceeds in the same manner as the manual deep
drawing process described in a previous part. This
machine and its later modifications provided Plaxall
Corp. with a very productive asset to supply deep
drawn transparent packaging to the industry during
1945-1950s, see Figure 6 on next page. Jim Pfohl,
President of Plaxall Corp. indicated that during this
period, Design Center Inc. successfully licensed this
machine for use in European countries.

(continued on next page)
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Thess airacive. figed plasiic
oontainors are produced on
sfomatic machinery fram 005 Bo
020 shpel materal

Fig.6 Ad for a daeﬁ drawn
transparent package-1248

Caurtesy af Modem Packaging
Encylopedia

Fig.7 A clear imprinted Acrylic sheet, is free

air blown into a perfect hemisphere. Courtesy of
Plastics YWorld 1953

Another wartime technique of free-air blowing of
acrylic developed for forming transparent aircraft
cockpit canopies was adapted to form plastic map
globes on very simple equipment, Figure 7.
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The plastic was oven heated, transferred and
clamped to a round air pressure chamber and blown
into a perfect hemisphere. Distortion- printed silk
screened blanks with as many as five colors were used
for the map details. After trimming, the southern and
northern hemispheres were cemented together at the
equator to complete the assembly. Free-air blowing
required precision manual coordination between the
operator and the heated sheet to produce an accurate
map presentation consistently.

Conventional metal stamping equipment and dies
were the preferred mass production method for
factories in the 1940s and the plastic processes took
second place. B. F. Goodrich, manufacturer of rigid
PVC, sought to sell their resin to the metal fabricators
by educating them on how to apply existing dies and
presses to PVC sheet. A standard progressive die
which may contain multiple stations that might
emboss, bend, punch holes, draw shallow box
sections, and finally trim out finished parts were used
for plastics fabrication. Rolls of PVC stock are indexed
into the die after being preheated by a bank of infra-
red bulbs mounted inline with the dies. These punch
presses operate at 50-250 strokes per minute rapidly
enough so the web residual heat was retained thru
the cycle. Any of the companies who still remain in
the metal stamping business today, soon realized
there are more effective ways of fabricating plastics
to serve their customers.

Transparent PVC folding boxes were manufactured
using a modified folding box die on a standard flatbed

die cutting press, Figure 8.
(continued on page 19)
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Steel rule dies mounted in a metal base plate
electrically heated and temperature controlled
allowed the creasing blades to create a hinge which
allowed the plastic panels to be bent 90" without
cracking. The box perimeter profile was trimmed out,
using standard steel rule blades cutting
simultaneously with the creasing action. These
folding boxes are favored by many retail shops that
did not have sufficient storage space for packaging,
yet favor a transparent platform for their products.

When thermoplastic sheet thicker than 0.060 inch
or 1.6 mm became commercially available to form
signs, displays, and components for refrigerators,
they were fabricated on tooling similar to the metal
forming dies steel used to stamp car fenders.
Fortunately, heated plastics do not require the heavy
force needed to form steel stamping, so low cost
pneumatic presses were adapted for this purpose,
Figure 9. Matched molds of epoxy or wood with
conforming male and female cavities are mounted
on the opposing press platens. This tool design is
similar to modern thermoforming molds that produce
foam styrene egg cartons.

malched male
|cavity mounted on
| the mpving platen

Femareh#-ity
Fig. 9 Simple air powered forming press
lacking vacuum assist and requiring

pre-heated sheels and utilizing matched
molds. Courtesy of a Modern Plastics Ad 1950

Matched mold forming of thick plastic sheet
requires oven heated blanks which are manually
transported to the forming press and clamped into
custom welded steel clamp frames. Components to
be formed are designed with generous draft angles

and large radii to try to maintain uniform wall
thickness. Since neither vacuum nor air pressure was
utilized, the male tool is bottomed-out in the female
cavity to sharpen critical part detail. By combining
the matched mold process and pre-blowing a sheet
bubble above the female cavity, a more uniform wall
thickness can be achieved, Figure 10.

......

i -

L
Fig.10 Pre-blowing a sheat bubble to
effect a uniform wall thickness and then
bottoming out the matched male cavity
against the female cavity. No vacuum
or pressure assistance is employed
Courlesy of Modern Plastics 1850

This process was employed from the 1940s to the
late 1980s. When the author visited a large
thermoforming plant in 1990 complete with the latest
equipment, he spotted a battery of these ancient
machines on standby. The owner indicated many of
his sign maker customers need all types of individual
plastics letters in various formats and colors. These
were small quantity orders and he was able to
accommodate the buyers using amortized stock
molds and antique presses. The mechanical
thermoforming techniques held center stage only for
a short period until thermoforming took away their
markets in the 1950s. Thermoforming, with its obvious
advantages of low cost tooling, versatility and high
production, soon became the dominant process for forming
plastic parts and mechanical forming became a historical
footnote. m

Please contact the author with any relevant
information, photos, articles, brochures, or stories
about thermoforming during the 1950-1960 era at: Stan
Rosen, thermoipp@earthlink.net, P/F: 702-254-3666 or
write 10209 Button Willow Dr., Las Vegas NV 89134.

(continued on next page)
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CORNERS

BY JIM THRONE, SHERWOOD TECHNOLOGIES, INC., DUNEDIN, FL

M ost plastic parts have
corners. And most
corners are radiused. Designers
often seek sharp corners or more
properly, corners with very small
radii. Aesthetics is often cited as
the reason for this. But aesthetics
is not the only reason. Often the
container must contain material
of a specific volume. For a given
dimensioned container, the
internal volume decreases with
increasing corner radii. Con-
versely, for a given volume, the
overall dimensions of the
container (and thus the amount
of plastic needed to make the
container) increase with
increasing corner radii. In this
lesson, we consider the concept
of the corner.

Can a Part Have More
Than One Type of
Corner?

Of course. Consider the
simplest type of corner, being the
place where two planes intersect.
Picture the bottom edge of an
axisymmetric part as a drink cup
or a can, for instance. The
vertical or near-vertical side of
the container intersects the
bottom of the container at a right
or near-right angle, thus forming
the corner, in this case, a bottom
two-dimensional or 2D corner.
Of course, any good thermo-
former worth his or her salt
would not make a sharp angle
at the intersection. The reason for
this is intuitively obvious but

THERMOFORMING
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will be explained in a little more
detail later.

Is there more than one type of
corner on a five-sided box? Sure.
There’s the intersection between
the vertical wall and the bottom.
And the intersection between
one vertical wall and another.
And what about the intersection
between two vertical walls and
the bottom? So we have bottom
two-dimensional or 2D corners,
vertical 2D corners, and in the
last case, three-dimensional or
3D corners. And, as with the cup
or can example, corners should
have radii.

We must keep in mind that the
plastic stretches from the sheet
that is not contacting the mold
surface. As more and more of the
plastic sheet contact the mold
surface, the sheet not contacting
the mold becomes thinner and
thinner. For a part such as a cup
or can, the plastic stretches into
the bottom 2D corner last. As a
result, the material in the corner
is usually the thinnest. Although
mechanical and pneumatic
assists help redistribute the sheet
during stretching, the part wall
is usually thin in the corners.

And smaller corner radii usually
lead to thinner part walls. In
other words, sharp corners lead
to thin-walled parts in corners.

Wall Thickness in
2D Corners

The wall thickness in the
bottom 2D corner of a five-sided
box is proportional to the corner
radius to about the 0.4-power. If
the design calls for a radius in
one area of the bottom of the part
thatis 50% of that in another area
of the bottom of the part, the part
thickness in that area will have
about 75% of the thickness of the
other area. If the design radius
is 25%, the thickness in that area
will be about 55% of that of the
other area.

Interestingly enough, wall
thickness in vertical 2D corners
is about equal to wall thickness
of surfaces adjacent to the
corners. This is probably because
the part walls in the vertical
corners are formed at the same
time the part walls of adjacent
surfaces are formed and not

(continued on next page)
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(continued from previous page)

afterwards, as is the case with
bottom 2D corners.

Wall Thickness in
3D Corners

The wall thickness in the 3D
corner of a five-sided box decreases
in proportion to the corner radius
to the 1.0-power. If a design calls
for a 3D radius in one corner of the
part that is 50% of that in another
corner of the part, the part thickness
in that corner will have 50% of the
thickness in the other corner. If the
corner design radius is 25%, the
part thickness will be 25% of that
in the other corner.

Why are we concerned about
part wall thickness in 3D corners?
Because many of our parts are
similar to the five-sided box we’ve
used as an example. And five-sided
boxes are often filled and handled
during shipping, installation, and
use. And 3D corners of five-sided
boxes are most susceptible to
impacting. In an earlier lesson we
discussed that when we stretched
a sheet, we thinned it. We needed
greater forces to stretch the sheet to
greater and greater extent. And
when we cooled the sheet we
locked in the stresses we used to
stretch the sheet. So when we
impact the 3D corner of the formed
part, we are applying stress on top
of those already frozen into the
corner. On top of this, the 3D corner
is very thin. In short, sharply-
radiused corners are often desired
by designers but of great concern
to thermoformers. As a result, the
designer must often accept greater
radiuses than he/she desires.

In a subsequent lesson, we
consider alternative designs for
corners, as well as other product
features. m

Keywords: vertical 2D corner,
bottom 2D corner, 3D corner, corner
radius
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BOOK REOIEW

PVC Handbook, C. E. Wilkes, J. W.
Summers, and C. A. Daniels, Eds.,
Hanser Gardner, Cincinnati OH,
2005, 723 + xxxvi pages, $202, $170
(SPE Member).

love handbooks, don’t you?

They reside somewhere
between multi-volume encyclo-
pedias and dictionaries. Diction-
aries present us with a brief
sentence or two on a specific word.
Encyclopedias give us paragraphs
on essentially every aspect of the
editors’ intended topic area. A
handbook, by definition, is “ ... a
concise reference book providing
specific information about a
subject or location.” In this case,
the subject is polyvinyl chloride,
in all its many forms. This one is
probably not a fair representation
of a concise book, as it is a truly
weighty tome at just over 4
pounds (1.9 kg) and consisting of
more than 700 pages and perhaps
150,000 words.

This one-volume compendium
on nearly every aspect of
polyvinyl chloride is, in essence,
an update and recapitulation of
materials found in the 1980’s
tomes such as Leonard Nass’ four-
volume Encyclopedia of PVC,
Luis Gomez’ Engineering With
Rigid PVC, and R. H. Burgess’
Manufacturing and Processing of
PVC, and W. V. Titow’s PVC
Technology and PVC Plastics,
and many others. The three
editors, all former long-term
BFGoodrich Geon Vinyl Division
employees, are now each heading
his own consulting firm. Many of
the chapter authors are also former
BFGoodrich employees from the
Avon Lake, Ohio facility. The book
is dedicated to Dr. Waldo Semon,

a long-time  BFGoodrich
researcher who pioneered the
development of plasticizers in
PVC. The editors also credit the
work by Jim White and Joe
Kennedy and their coworkers at
University of Akron for the
renaissance in PVC polymer
development, work funded in part
by BFGoodrich. At least 18 of the
29 authors and editors are from
Ohio. This would imply that the
work is very parochial. Only the
first chapter seems this way, with
the frequent lauding of
BFGoodrich accomplishments in
the developmental days of PVC in
the United States. And although
many of the people are from Ohio,
most have done their homework
by carefully researching work
done in other parts of the world.

The book consists of 19 chapters,
beginning with the production of
vinyl chloride monomer and
continuing through polymeri-
zation, stabilizing, plasticizing,
additives, fillers, blends and
alloys. Sections on flexible PVC
and specialty resins are included.
The processing section includes
chapters on compounding and
fabrication processes. There are
sections on property characteri-
zation, weathering, and flam-
mability. There are chapters on
product design, applications, and
environmental concerns. And the
book concludes with a chapter on
global marketing. There are more
than 1350 references, for those who
need to know more. [And you
thought that because PVC is such
an old polymer, there was nothing
left to write about!]

The good things about the
work? It seems to be a fair
compilation of nearly all aspects of
PVC production. The Editors state
that the “handbook contains both
practical formulation information
as well as a mechanistic view of
why PVC behaves as it does.” I



believe nearly all the authors have
posited well-written treatises on
their selected topics. For the most
part, the writing appears tight and
well organized, and the chapters
proceed logically from PVC
creation through process and
product to environmental issues.
It appears that the editors have
achieved their objectives.

The bad things? I believe that
the work makes short shrift of the
extensive work done outside the
United States. I found few (if any)
references to work in Russia,
Japan, Germany, and France,
where there have been extensive
PVC developments in the past two
decades. Although some chapters
include patent references, many
do not. I had hoped to find a
complete listing of worldwide
PVC producers and their
capacities. But I was disappointed.
As we all know, there are
worldwide efforts afoot to ban or
restrict the use of PVC in many
products, particularly disposable
packaging. These issues are
addressed in several chapters,
sometimes more shrilly than
necessary to make a point. As an
example, it is strongly argued that
dioxin, a toxic byproduct of PVC
combustion, has been found in
lake sediments and ice cores from
the 1860s, long before the creation
or combustion of PVC. [Take that,
Greenies!] And finally, the subject
index is about 21-1/2 double-
column pages, or about 1,700
citations, which this reviewer
believes is quite short for such an
extensive effort. There are some
proper names mixed into the
subject index but no “names”
index.

Nevertheless, it’s a major
achievement in a mature
technology and worth four-and-a-
half books out of five.

HRIEREN RN

~ Jim Throne
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Council Report ...
Albuquerque, New Mexico

BY LOLA CARERE, COUNCILOR

his summary is intended to

help you review the high-
lights of the Council meeting held
in Albuquerque on January 21st,
2006. Please note that all support-
ing documentation remains avail-
able to Councilors and Section/
Division board members at: http:/
/extranet.4spe.org/
council/index.php?dir=January
%202006%20Albuquerque/.

SPE President Len Czuba called

the meeting to order.

The Council weekend format

was as follows:

¢ Councilor Orientation — this
session was provided as an
orientation for new Council-
ors.

* Council Committee of the
Whole — there was a separate
shortened version of the
Council Committee of the
Whole meeting

* Special SPE Business Meeting
— this Business Meeting was
called in order to vote on the
dissolution of the SPE Consti-
tution. The motion carried.

* Council Meeting — a formal
Council meeting was held. Of-
ficers were elected.

Elections:

Council elected the following
people as Society officers for the
2006-2007 term, which begins at
ANTEC (May 7th-11th):

President-Elect — Vicki Flaris

Senior Vice President — William
O’Connell
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Vice President (nominated by the
Sections Committee) — Barbara
Arnold-Feret

In addition to these formal of-
fices, each year Council also elects
a Chair for the Council Commit-
tee of the Whole. Jim Griffing will
hold this position for the 2006-
2007 year.

Executive Director’s Update:
Executive Director Susan

Oderwald provided a report cov-
ering changes in staff, headquar-
ters, and activities in developing
and growing the Society.

Ms. Oderwald shared the activi-
ties of staff and major initiatives
for the current and coming year
and progress on those initiatives.
Ms. Oderwald also discussed the
financial close-out and communi-
cation process as well as planning
work for the 2006-2007 SPE year.

International development ac-
tivities were also reviewed. Ms.
Oderwald presented the head-
quarters staff organizational chart.
Ms. Oderwald fielded clarifying
questions and comments.

Treasurer’s Update:

Treasurer Paul Andersen re-
viewed the 2005 financial perfor-
mance of the Society. Dr. Andersen
reported that the rebate process
and funds have been reinstituted
and rebates are in distribution. Dr.
Andersen indicated that the esti-
mate for the net income for 2005
was approximately $75,000 versus
a budget of $79,000. Dr. Andersen

recognized the technical program-
ming, staff, and leadership work
that led to the net positive results.

Dr. Andersen also shared the ac-
tivities of the ongoing Finance
Committee review of Plastics En-
gineering magazine. Further, Dr.
Andersen reviewed the critical
components of the current budget
to meet expenses and grow in-
come leading up to and beyond
ANTEC.

Other Business:

Presentations and discussions
also took place on the following
topics:

ANTEC 2008 GOC & TPC

Candidates

Committee/Officer Reports

2006-2007 Operating Plan

SPE Foundation Update

2nd Reading and Vote to Adopt

New Bylaws:
Mr. O’Connell moved that the

Council approve the revised By-
laws, as presented at the Septem-
ber 2005 Council meeting, for
implementation immediately fol-
lowing a successful membership
vote to dissolve the Constitution,
and further moved that this mo-
tion be declared null and void if,
by January 1st, 2007, the member-
ship has not voted to dissolve the
Constitution. The motion was sec-
onded. There were several clarify-
ing questions that were answered
by Mr. Czuba, Vice President
Neward, and Mr. O’Connell. The
motion carried.



Mr. Czuba reminded the group
of the upcoming work to ensure
that the general membership vote
on this important issue. It was
noted that a quorum was present
for the above motion, with more
than 70 Councilors voting. The
vote was unanimous with no ab-
stentions.

New Student Chapter:

Council approved the charter of
a new Student Chapter at Bronx
Community College, New York.
Dr. Flaris provided a brief over-
view on the new Chapter.

Committee Meetings:
Fifteen committees met prior to

the Council meetings:

ANTEC Committee

Communications Committee

Conference Committee

Constitution & Bylaws
Committee

Divisions Committee

Education Awards Committee

Executive Committee

Finance Committee

International ANTEC

International Committee

Plastics Engineering Editorial
Board

Sections Committee

Student Activities Committee

SPE Foundation Executive

Committee

Training Products Committee

Presentations:

All presentations and support-
ing documentation for Council
and committee discussions can be
viewed on the SPE website at:
http:/ /extranet.4spe.org/
council/index.php?dir=January
%202006%20Albuquerque/.

Contributions:

SPE is grateful to the following
organizations that made contribu-
tions in support of SPE and The
SPE Foundation:

Detroit Section, acknowledged
their sponsorship of the SPE Inter-

national Essay Contest in 2005.
Additionally, Vice President Smith
acknowledged the contribution of
the Detroit Section to the Katrina
Hurricane Relief Fund.

Composites and Automotive
Divisions, represented by Jim
Griffing and Nippani Rao, jointly
presented a total of over $13,000
to SPE.

Color and Appearance Divi-
sion, represented by Austin Reid,
presented $1,000 to the SPE Foun-
dation and an additional $2,000
contribution to the ANTEC Stu-
dent Travel Fund. Dr. Reid in-
formed the Council that the Divi-
sion will also be remitting a check
of nearly $30,000 from the Topical
Conference.

Thermoforming Division, rep-
resented by Roger Kipp, Gwen
Mathis, and Lola Carere, pre-
sented SPE a check for $63,219.87
as the share from the 2005
Thermoforming Conference, their
most financially successful confer-
ence ever.

Additionally, Mr. Kipp shared
the use of the funds to add mem-
ber value, develop student pro-
grams, educational grants and
support, gifts to the Foundation,
and a donation to the American
Red Cross for Hurricane Relief.

The next formal Council meet-
ing is scheduled for Sunday, May
7th, 2006 in Charlotte, North Caro-
lina. m
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process?
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the TF100 thermal process system:

e Reduce set-up time by 50%
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heating elements
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A Fluke Company

www.raytek.com/tfresults ¢ 1-800-227-8074

Worldwide leader in noncontact temperature

measurement for the thermoforming industry
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Vi 240 S -

Dremier \\aterial Concepts

Your needs. Real solutions.

Premier Material Concepts™ is a custom extruder of sheet and roll stock.

We specialize in: Impact Modified Acrylic « ABS « TPO « TPE « PP« HIPS *
PE « Specialty Compounds « Color Matching « UV Stabilizers

Please contact PMC™ with your custom plastic and extrusion needs today!

1-877-BUY-PMC6 « www.buypmc.com ¢ sales@buypmc.com

Premier Material Concepts™ is a Rowmark® Company
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THERMOFORMERS, HAVE
YOU DISCOVERED A
FORMING TIP THAT YOU
ARE WILLING TO SHARE
WITH YOUR FELLOW
FORMERS?

A TIME SAVER?

OR A COST SAVER?
OR SOMETHING THAT
WILL SAVE WEAR AND
TEAR ON YOUR MACHINE?
OR YOUR EMPLOYEES?
THEN THE

Forming

TIPS
A

COLUMN
IS FOR YoU!

Just send Jim Throne a fax at
727-734-5081, outlining your
tip in less than a couple
hundred words. You can
include drawings, sketches,
whatever. Thanks!

These sponsors enable us to publish TI'I ERIVIOfORlVIiNq QUARTERLY

Serving the SPE since 1975
The Source for Used Thermoforming & Trimming Equipment
plastivacH
We want to buy your surplus! Em.h:ﬂﬂlp:ﬂ Financing Availabie
Visit us on the web for “realtime” inventory,
complete with photos, videos, specs

Or Call us today to discuss your application and machine requirements
3 Y Fasturing the

www.plastimach.com 3 and 5 mxs routers B00-304-1126 Ll

NEERING SOLUTIONS

bk wilf crate @ comtorn shest sodaban e o af

our riew state-ol-the-arl exlrusion acilify,

arwing wpon ATP Companys vast arfy of -

SPECRTY CoMmpoAndIm EChnoingveEs I
* Conduciive *TPE -
*Flame Relardant = Wear ——
¢ Strucfural * Color -

Brown Machine, the indusiry leader since 1882, continues to expand and offor the
mosl compiate line of producton themalorming sguipment, From antry-level
machinary 1o advanced system aulomation, Brown Maching can suppart any and all ol

yiler cut sheet or inding mguiemenis including

* Sagle Slalion Shufle Thermoiomeans * HMonzontal & Verical Trim Pressas

* ‘Wacuwumn Rolary Tharmaolommens * Lip Rodars

* Pressure Rotary Thesmolformars * In-Line Toalng & Mol Componmsnia

v« Dipnl Fuls Thermolormmsrs + Rpmanulaciure & Upgrads Kis

i In-Ling Tharmolomers « 24T Parta & Sarvice
Bt § Bl P ] prors A FRa
T T tua R A HT)
Bmasrrtre Gl 400 SD6TE LT e Il P o AT
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MARK
YOUR
CALENDAR!

17th Annual
Thermoforming
Conference

“ADAPTING
TO
FORRAING
THE
FUTURE"

2007 THERMOFORMING
CONFERENCE
SEPTEMBER 16 - 19, 2007
CINCINNATI, OHIO
CINERGY CENTER
& MILLENNIUM HOTEL

CHAIRMAN:
KEN GRIER
PORTAGE CASTING & MOLD

TECHNICAL CO-CHAIRS:
BRIAN WINTON,
MODERN MACHINERY
AND
CONOR CARLIN, SENCORP

PARTS COMPETITION:
HAYDN FORWARD,
SPECIALTY MANUFACTURING

These sponsors enable us to publish TI'I ERIVIOl:ORIVliNq QUARTERLY

Juic Chance CYLINDER LocHS

T, BENEFITS... |
- « mprove 100l change aver (imes.. “
by mare (haa 50%
« Sell aligming porciey repratible
« o bolts o wrenches h L
o hfapiahle tall loels and
Compenels 4
o Simpletaiastal (
D0l o 0wt nem cafalng |
#_F__HJ Tt $5725. 570 wow sagen-onkae.com
e EDWARD D. SEGEN & CO., LLC
s A FENALING TECH GROUF COMPANY
P Bom 110, 100 Brimrpnss Dr, L Liwrmis, OF 45845

(UMT ) ULtRA-METRIC TOOL CO.

2952 N. Leavitt ¢ Chicago IL 80818« Ph (773) 281-4200 « Fax(773) 281-68185

THERMOFORM TOOLING

We Design & Build Thermoform
Tooling That Molds Relationships

30+ Years of Superior Service:

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

TRIM TOOLS

it

OPS PET PP HDPE

Form & Trim-In-Line

Form & Trim-In-Place

Custom Built Mold Bases

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

On-time Delivery

L R R R R ZER ZER JEE JER R B JER JEE 2

PRECISION TOOLS FOR < sales@umthermoform.com
QUALITY THERMOFORM www.umthermoform.com
PRODUCTS
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Society of Plastics Engineers

P.O. Box 403, Brookfield, CT 06804-0403 USA
® Tel: +1.203.740.5403 Fax: +1.203.775.8490 www.4spe.org

Applicant Information

Name:

first last mi

MEMBERSHIP
APPLICATION

Gender: d Male O Female

| Birth Date: (mm/dd/yyyy)

Company Name and Business Address (or College):
company/college:

job title:

address:

address:

city: state:
zip: country:

Phone/Fax Format: USA & Canada: (xxx) xxx-xxxx All Others: +Xx(XX) X XXX XXXX

Work Phone: Fax:

Email: used for society business only

Home Address:

address:
city: state:

zip: country:

Home Phone:

(v') Preferred Mailing Address: 4 Home 4 Business

Demographics
Job Function (choose only one)

4 Consulting 0 Purchasing

4 Design 0 Quality Control
O Education (Faculty) OR&D

QO Engineer QO Retired

O General Management Q Self-Employed
O Manufacturing O Student

O Marketing/Sales
Q Other

Materials (choose all that apply)

Q Tech Support

QO Composites O Polyolefins
Q Film O Polystyrene
U General Interest 4 TPEs
4 Nylon O Thermoset
Q PET O Vinyls

O Foam/Thermoplastics O No Interest

Process (choose all that apply)
4 Blow Molding

Q Compression

0 Compounding

O Engineering Properties

O Injection Molding
O Mold Making

O Product Design

O Rotational Molding

QO Extrusion O Thermoforming
Q Fabrication O General Interest
a Foam O No Interest

The SPE Online Membership Directory is included with
membership. Your information will automatically be included.
O Exclude my email from the Online Member Directory

Q Exclude all my information from the Online Member Directory
Q Exclude my email from 3rd party mailings

Payment Information

New Member 2 Years *
Q US ($212.00)

Q Canada ($282.00)

Q Euro (€219.00)

New Member 1 Year
Q US ($122.00)

Q Canada ($162.75)
Q Euro (€125.00)

Student Member
Q US ($28.00)

Q Canada ($37.50)
Q Euro (€25.00)

Students must supply
graduation date:

Membership Amount

My Primary Division is (choose from below)

Primary Division  FREE

Additional Divisions are available for a fee. Check below to select Additional Divisions. ||

O Additives & Color Europe (D45)
Q Automotive (D31)

4 Blow Molding (D30)

Q Color & Appearance (D21)

Q0 Composites (D39)

O Decorating & Assembly (D34)
U Electrical & Electronic (D24)

Q Engineering Properties & Structure (D26)
4 Extrusion (D22)

Q Flexible Packaging (D44)

Q Injection Molding (D23)

QO Marketing & Management (D37)

QO Medical Plastics (D36)

O Polymer Analysis (D33)

O Rotational Molding (D42)
Q Thermoforming (D25)

O Thermoset (D28)
Q Vinyl Plastics (D27)

0 Mold Making & Mold Design (D35)
Q Plastics Environmental (D40)

QO Polymer Modifiers & Additives (D38)
Q Product Design & Development (D41)

O Thermoforming, European (D43)
Q Thermoplastic Materials & Foams (D29)

Additional Division(s)
costs for each Additional Division

1yr. 2 yrs.

us $6.00 $12.00
Canada $8.00 $16.00
Euros €5.00 €10.00
TOTAL

O CHECK Q VISA d AMEX

card number

expiration date (mm/yyyy)

Checks must be drawn on US or Canadian banks in US or Canadian funds.
Dues include a 1-year subscription to Plastics Engineering magazine.

SPE membership is valid for twelve months from the month your application is processed.

*save over 10%

0 MASTERCARD

PAYMENT MUST ACCOMPANY APPLICATION
Sorry, No Purchase Orders Accepted

By signing below | agree to be governed by the Constitution
and Bylaws of the Society and to promote the objectives of
the Society. | certify that the statements made in the
application are correct and | authorize SPE and its affiliates
to use my phone, fax, address and email to contact me.

signature date

recommended by member (optional) Id #

B
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These sponsors enable us to publish
Thermolorming
QUARTERLY

These sponsors enable us to publish TI'I ERIVIOfORlVIiNq QUARTERLY

]

]
CUSTOM THERMOPLASTIC SHEET
1305 Lincoln Avenue, Holland, Ml 49423

PH (800) 833-1305 / FX (800) 832-5536
www.allenx.com

ABS ABSFR PCABS

HIPS HIPSFR GELOY

CENTREX LURAN NORYL
SOLARKOTE

A Tradition of Excellence Since 1970

50 YEARS PROVIDING

IN PLASTICS ®

McClarin Plastics, Inc.

800-233-3189
717-637-2241 » Fax: 717-637-2091
600 Linden Avenue
Hanover, PA 17331
www.McClarinPlastics.com
E-Mail: meclarin@mcclarinplastics.com

o

The First Syntactic to Meet FDA and European
Compliance for Food Packaging

e
CMT

Innovative Tooling Materials for Thermoforming

HYTAC®-WFT

Plug Assist Material

CMT MATERIALS, INC.

info@cmtmaterials.com
TEL (508) 226-3901

www.cmtmaterials.com
FAX (508) 226-3902

W ERIMEX

A Chivline Coeim Sheer Exrrudier!

Palystyrens Podvetbplens  ARS
Palyprognkess Podveser Cora
1-800-222-5116

W WL PR plas s, com

Large encugh o hamdle your requirements,
Small enough to handle vour needs. .

INDUSTRIES =
e Bvir

Thesrmedoming Machnery
Toaking. AN Auicmatesn Solubcns

580 Lighiners Rd. WVandalia, Onio
(ATHEET-B40T, Fax (837)-567-3340
E-Ma¥ InfoiZedindusiries, com

WORLD CLASS SHEET EXTRUSION SYSTEMS

FTi Tridant Saries™ Modal 8000
Uitra High Capacity Multh-Layer

Inkine Shaoat Prodaection '
Sysiem for PP, FE, T e
PE, APET and ! .
atharal

Turn fo the leader for
your next shoaf Nne profect!

Specializing in..
Cut Sheet, Roll Stock,
Inline Thermofarming

FROCESSIMNG TECHMNOLOGMS, inc.

FA50 Whkite Dol Citle - Audors. 1L BHSEX
Ph: G0.98&5. 4800 | Fu: 530585 5895

wemrr b w et & L

FOXMOR

David A. J. Morgese
(630) 653-2200

Roger Fox

www.foxmor.com

ui'mmnms 0y DESIGN

When it comes o snswering your needl
for quality thin geuge thermaoform tooling,
vl can’i fimd & better soaroe than
Prodwctii,
= Complete turnkey service
& Tooling machined wnad assembled
with precision
® [Deliverics o suil vour schedules
= Nidd beds pp o 667 1 1207
& [MHe sets for complex side
propunching anid perimctor irim

Precision
Thermoform
Tooling

e Engincering destyn wadng the labesd
CAD systemis and programming
Techmdogles

& G drflling servieos avallable

® Proclsion 5 avis machinieg

= Jig ground paaches ana dies, springs,
pims & hushings and a full line of
ijuality acorsenry ilems

Producto Corporation

HiHd Unbon Avenus,
Brilgepurt, Ot 60T
Tel (MI3) I6T-84T5 Fax (203) 368-25%7
hitpefwaow prodisclo cim
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o
FUTURE MOLD CORP f‘
118 & Webbaw Sireri, Farwsl, SI1 48433

[V LA B (WY SERAITE T

THEH NPT NG TO0LS
CUF LIP MdELL RS

MIKE O Ts, SALES MANAGTR

mawm e ppeshh ing

et it Pariarrmesideerp tum

.\Sch Prastics Lic.

/ EXTRUDED SHEET

7224 Burns St.
Fort Worth, TX 76118

Metro (817) 595-3804
FAX (817) 595-4050
(877) 501-2530

Donald H. Hudson President

Chill Rolls
Optimized S

for You p
¢ Design analysis for better heat transfer.

e Extrusion know-how from A to Z. — ]
¢ Problem-solving, troubleshooting expertise. ’-

e Total in-house production.

e Over 30 years of roll experience. l|
Y Call an Xaloy
@ roll specialist today!

¢ Repair and refinishing services.
Quality 75 Innovation
YEARS

Heat transfer solutions you can count on
800-897-2830 ¢ 724-656-5600 ¢ E-mail info@us.xaloy.co

Brian Ray

President

brianr@rayplastics.com

t™ 1700 Chablis Avenue
Ontario, CA 91761

909/390-9906
800/423-7859

PRODUCTS / INC
......... plastics

FAX 909/390-9896
The Experts in
Thermoforming www.rayplastics.com

MODERN

MACHINERY

OF BEAVERTON, INC.

CUSTOM CUT SHEET & ROLL FED MACHINERY
OVEN, CONTROL & INDEX RETROFIT KITS
PATENTED ADJUSTABLE CLAMP FRAMES

3031 GUERNSEY ROAD, BEAVERTON, M|
PH: 989-435-9071 FAX: 989-435-3940
\ Email: info@modernmachineinc.com

GAS NOT
ALL IT’S

e yous (e Dbl ren Dot e you Teed ol poor
ool lask of unileem®y B ouimpeoud fifdadamn| osmy

Felrotl ledey with ok Producis ELECTHIC INFRARED healers

Casvieam hisler Imcheniogy - o Amenicas
INC. Biges? sasppbie 0f @] Paatians

Call 1-800-6716-2607

||| INTHAREE BIRVIE (HEFEEE
Fior complets infrmuton vl o webefie 3 wava salaspmducis com

& TPS &
www.thermoformerparts.com

P w21 Ty Lagaeary
v R Fy G

s Bramviled B1 A1
S P, W 111 Fwm
- Tam  EWATH BRI

fmad iy
b e e e e 1T el L

i R

i P

Sunder iyt -~

Doug Benton

Standex Engraving Group
5901 Lewis Rd.
Sandston, VA 23150

Ph: 804/236-3065
Fax: 804/226-3462

STRENGlA

ARES ...
CNC
MACHINING
CENTERS
FOR
MACHINING
PLASTIC AND
COMPOSITE
MATERIALS

®

CMS North America, Inc.
& Grand Rapids, MI
800.225.5267 Fax: 616.698.9730

www.cmsna.com
www.cms.it
cmssales@cmsna.com
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Society of Plastic Engineers, Inc.

NPE SHOW GUIDE OF
THERMOFORMING EXHIBITS

FLAOS 'IJ:."-“

JUNE 19TH - 23RD, 2006 - CHICAGO, ILLINOIS *» McCORMICK PLACE
9:00 am - 5:00 pm Monday - Thursday and 9:00 am - 3:00 pm Friday

COMPANY NAME

THERMOFORMING MACHINERY
ADVANCED VENTURES IN TECHNOLOGY
ALPHA MARATHON TECHNOLOGIES, INC.
BATTENFILED GLOUSTER ENGINEERING CO., INC.
BROWN MACHINERY, LLC
CANNON/SANDRETTO USA INC.
FORMECH, INC.

GABLER MASCHINENBAU GMBH

GEISS THERMOFORMING USALLC

G.N. PLASTICS LIMITED

ILLIG

IRWIN RESEARCH & DEVELOPMENT
KIEFEL, INC.

LYLE INDUSTRIES, INC.

MYUNG-IL FOAMTEC

NESCCO, INC.

RAJOO ENGINEERS LIMITED

SHENZHEN (CHINA) HISYM INDUSTRIAL, CO., LTD
SUNWELL GLOBAL, LTD.

THERMOFORM SYSTEMS LLC

TONG SHIN PACK CO. LTD

TPS (THERMOFORMER PARTS SUPPLIER)
VFK HEAD CORP-KOREA

MOLDS

ARIOSTEA

BROWN MACHINE LLC

BROWN PLASTICS MACHINERY LLC
BRUCKNER INC.

CAVAFORM INTERNATIONAL LLC
COMMODORE MACHINE COMPANY INC.
DONG CHENG JING GONG (H.K.) LTD.

EMERSON & CUMING COMPOSITE MATERIALS INC.

FAST 4M TOOLING

GEISS THERMOFORMING USALLC

G.N. PLASTICS COMPANY LIMITED

ILLIG

IRWIN RESEARCH & DEVELOPMENT
KIEFEL TECHNOLOGIES INC.

MARBACH

MARBACH TOOL & EQUIPMENT, INC.
MARBACH WERKZEUGBAU GMBH

MC MOLDS, INC.

ROCAND

TRADE COMMISSION OF SPAIN

TPS (THERMOFORMER PARTS SUPPLIERS)
VFK HEAD CORP. - KOREA
WENTWORTH TECHNOLOGIES CO., LTD.
WESTMINSTER TOOL, INC.

TRIMMING MACHINERY

ABBEON CAL INC.

ANGLE PATTERN & MOLD CORPORATION
ARIOSTEA

ATS END-OF-ARM-TOOLING

CASSCO MACHINES — CASSCO AUTOMATION
CB MANUFACTURING & SALES CO., INC.
COMMODORE MACHINE COMPANY INC.

ESI - EXTRUSION SERVICES, INC.

ESTERLE MOLD AND MACHINE COMPANY, INC.
FANUC ROBOTICS AMERICA, INC.

FAST 4M TOOLING

FREMONT PLASTIC MOLDS

GEISS THERMOFORMING USALLC
HEARTLAND MOLD AND TOOL, INC.

Thermoforming QUARTERLY 34

BOOTH #

9404
11032
2515
1409
638
10444
9901
9833
9920
9810
9801
1415
9905
10443
9404
4980
4383
9840
9840
10731
9455
10727

4375
1409
1409
514
3122
3120
7326
7141
11054
9833
9920
9810
9801
1415
9716
9716
9716
1323
11050
9640
9455
10727
10346
9046

11305
1325
4375

10707

911
4423
3120
4046
9361
9620

11054

10503
9833

11149

COMPANY NAME BOOTH #
JDV PRODUCTS, INC. 5780
KASS AUTOMATION SYSTEMS, INC. 328
MATTHEWS MARKING PRODUCTS 4349
MC MOLDS, INC. 1323
MID-AMERICA MACHINING, INC. 9458
MILACRON INC. 1702, 1715
MOLDMAKERS INCORPORATED 2570
MORRISON ENTERPRISES CORPORATION 11331
NOGA ENGINEERING LTD. 10462
PMD - PROTOTYPES, MOLDS & DESIGN 2570
SHENZHEN (CHINA) HISYM INDUSTRIAL CO., LTD. 4383
SONOTRONIC, INC. 4381
SPECIALTY BLADES, INC. 10925
STOPOL, INC. 4216
TECSTAR - ILLINOIS 2570
THERMWOOD CORPORATION 9210
VIRTEK LASER SYSTEMS NORTH AMERICA INC. 8318
EXTRUSION EQUIPMENT

ADESCOR 4551
ADVANCED EXTRUDER TECHNOLOGIES (AET) 4372
ALPHA MARATHON TECHNOLOGIES INC. 11032
AMERICAN KUHNE, INC. 6139
AMERICAN MAPLAN CORPORATION 2515
ARIOSTEA 4375
BATTENFELD GLOUCESTER ENGINEERING CO., INC. 2515
BERSTORFF 2102
BREYER GMBH, MASCHINENFABRIK 10550
BRUCKNER INC. 514
CDL TECHNOLOGY, INC. 10422
CHING HSING IRON WORKS CO., LTD 555, 563
CINCINNATI EXTRUSION GMBH 2515
CINCINNATI MILACRON EXTRUSION MACHINERY 1702, 1715
DAVIS-STANDARD, LLC 5107
DELTAPLAST MACHINERY LTD. 4139
DR. COLLIN GMBH 5395
ENTEK EXTRUDERS 1304
EREMA NORTH AMERICA, INC. 1185
ESI - EXTRUSION SERVICES, INC. 4046

GUANGDONG LIANSU MACHINERY MANUFACTURING CO.,LTD
8421

HARREL, INCORPORATED 5709
HPM A TAYLOR’'S COMPANY 2115, 2127
HUNTSMAN 11106
ICMA SAN GIORGIO SPA 5089
KRAUSS-MAFFEI CORPORATION, INJECTION

MOLDING DIVISION 2102
J.M. MACHINERY CO. LTD. (GUANGDONG JIN MING  PLASTICS
MACHINERY CO. LTD.) 9846
JWELL (SHANGHAI) MACHINERY CO., LTD. 8405
KRAUSS-MAFFEI CORPORATION 2102
LABTECH ENGINEERING CO., LTD. 4575
LEISTRITZ 5544
LUNG-MENG MACHINERY (USA) INC. 9610
MARIS AMERICA CORPORATION 6371
MARSHALL AND WILLIAMS PLASTICS 5756
MICHIGAN PLASTICS MACHINERY CO. 4369
MORRISON ENTERPRISES CORPORATION 11331
MYUNG-IL FOAMTEC 10443
OMYA, INC. 10801
PARKINSON TECHNOLOGIES INC. 5756
PITAC INTERNATIONAL MACHINERY CO., LTD. 555, 563
PROCESSING TECHNOLOGIES INC. 5961
PSI-POLYMER SYSTEMS, INC. 6340
RAJOO ENGINEERS LIMITED 4980



COMPANY NAME BOOTH #
REIFENHAUSER, INC. 2911
SML MASCHINEN GMBH 9946
STARLINGER & CO GMBH 9946
STOPOL, INC. 4216
SUNWELL GLOBAL LTD. 9840
TAIWAN PU CORPORATION 11332
TECHFLOW DESIGN & MANUFACTURING 7001
THEYSOHN VINYL EXTRUSION TECHNOLOGIES, INC. 9946
TRIAD SALES, LLC 4106
WAYNE MACHINE & DIE COMPANY 4439
WELEX INCORPORATED 4501
XINXING TWIN SCREW MACHINERY CO., LTD. OF SHANGHAI 5087
YE | MACHINERY FACTORY CO., LTD. 1685
ZHEJIANG JINHAI PLASTIC MACHINERY CO., LTD. 7418
ROBOTICS

ACY CORPORATION 4596
AEC / AUTOMATE 1802
ARIOSTEA 4375
ATI INDUSTRIAL AUTOMATION 9255
ATS END-OF-ARM-TOOLING 10707
AUTOMATED ASSEMBLIES CORPORATION 1576
BATTENFELD OF AMERICA, INC. 2515
BIELOMATIK 7913
CASSCO MACHINES - CASSCO AUTOMATION 911
CBW AUTOMATION 2538
CINCINNATI MILACRON INJECTION MOLDING 1702, 1715
COLORTRONIC INC. 5026
CONAIR 2649, 2655, 2949, 2955
CUMBERLAND ENGINEERING 2642
ENGEL 2286
FANUC ROBOTICS AMERICA, INC. 9620
GUSMER | DECKER 4333
HFA (HARVARD FACTORY AUTOMATION) 962
HUSKY INJECTION MOLDING SYSTEMS LTD. 2132, 2140
HYROBOTICS CORPORATION 9007
ILSEMANN AUTOMATION 9733
INSOL INC. 5191
JAN YE STEEL MOLD CO., LTD. 524
JKMOLDS, INC. 11244
JR AUTOMATION TECHNOLOGIES LLC 9620
KAWAGUCHI AMERICA 10942
KONICA MINOLTA 4330
KUKA ROBOTICS 9652
LEMO MASCHINENBAU GMBH 5575
LOGIC ONE ROBOTS 4490
MILACRON INC. 1702, 1715
NEGRI BOSSI USA - SACMI GROUP 1870
NETSTAL MACHINERY, INC. 2616
SAILOR AUTOMATION, INC. 9825
SAS AUTOMATION, LLC 976
SHENZHEN (CHINA) HISYM INDUSTRIAL CO., LTD. 4383
SONOTRONIC, INC. 4381
STACKTECK 907
STAR AUTOMATION 549
STAUBLI CORPORATION 1485
STERLING, INC. 1849
STOPOL, INC. 4216
TOSHIBA MACHINE CO., AMERICA 1402
TPS TOOLING PREFORM SYSTEMS 1355
WITTMANN, INC. 2549
YUSHIN AMERICA, INC. 777
ZECCHETTI USA 10340

Thermoforming Technology for
Industrial Applications Seminar
Instructor: William “Bill” McConnell, Jr.
Duration: 2 Days Scheduled: June 19-20, 2006

Purpose & Ouverview
The seminar begins with a thorough review of the basics,

allowing all the attendees to be immediately brought up to the same
level. The segments on techniques and tooling create a thorough

understanding of the practical application of the design theories.
The purchasing and marketing segments introduce the production
engineer to the realities of the marketplace, while developing a
practical outlook for those engaged in those areas. The
troubleshooting/heating session alone will be worth the cost and
time to the majority of those attending.

Testing of Plastics — Its Application to
Thermoforming
Instructor: Donald Hylton
Duration: 1 Day Scheduled: June 21, 2006

Purpose & Overview
This one-day seminar is designed to provide a basic

understanding of material behavior in thermoforming, sheet
extrusion, and part performance. It provides an overview of
laboratory tests, the specific material property tested, and how it
relates to thermoforming. An explanation of the applicability of
tests and its importance is presented. The attendee will understand
material properties, what properties to test, how it relates to
thermoforming, and why it is important for quality management.

Thermoforming Design — Not Just for
Designers Seminar
Instructor: Robert Browning
Duration: 1 Day Scheduled: June 21, 2006

Purpose & Ouverview
This intensive, fast-paced seminar has been taught worldwide,

providing a better understanding of thermoforming design, its
limitations and advantages. Both designers and non-designers
appreciate this straightforward, hands-on course in expanding their
knowledge and insight into today’s fast-paced and competitive
design world. An industrial designer presents this program with
the use of lecture, slides, videos, sketches, samples, real case studies
from around the world, along with questions and answers from
attendees. Attendees are encouraged to bring questions and their
design problems for discussion.

Thermoforming Tooling
Instructor: Arthur Buckel
Duration: 1 Day Scheduled: June 22, 2006

Purpose & Querview
This seminar is designed to provide detailed technical knowledge

of thermoforming tooling, both forming molds and trimming
fixtures and tools. The program is presented with lecture, slides,
sketch sheets, and questions and answers.

Moving Beyond the Basics — Advanced
Heavy Gauge Thermoforming Seminar
Instructors: Robert “Bob” Smart, James “Jay”
Waddell, E.L. “Ed” Bearse
Duration: 2 Day Scheduled: June 22 - 23, 2006

Purpose & Ouverview
This seminar provides an in-depth look at materials and at new

advances in the thermoforming process while highlighting
advanced materials with an emphasis on TPOs and TPOs w/ paint
films. The first day focuses on materials, extrusion and quality
issues for thermoformers. The second day is devoted to advanced
thermoforming processes with advanced materials utilizing case
studies. =
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Over 40 specialized grades
satisfy highest performance
to lowest cost applications:
- Aircraft

— Mass transit

- Building products

— Weatherable

- Conductive/ESD

- Multi-purpose

- Class 1/A
- MVSS 302

10 Surface Textures

Thickness from 0.028" to 0.500”

SOLVE COST & PERFORMANCE PROBLEMS

Certified Fire Ratings:
- UL Std.94 V-0 and 5V
- UL 746C for signage

- FAR 25.853(a) and (d)

- ASTM E-662/E-162

Broad Color Selection:
- 34 Standard colors

- 2000+ Custom colors
- Granite patterns

- Fluorescent colors

- Woodgrain patterns

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
I1SO 14001 CERTIFIED

Sencorp thermoformers
deliver repeatable, quality
production parts at high cycle
speeds. Available options
include closed loop thermal
imaging sheet scanning,
adjustable shut height, deep
draw, quick changeover
master tooling and robotic part
removal systems. Sencorp
thermoformers provide you
with a competitive edge over
your competition.

P: 508-771-9400 F: 508-790-0002

ENCORP
Thermoformers

Special Machines | Clamshell Sealers | Blister Sealers | Laboratory Sealers

400 Kidds Hill Road—Hyannis, MA 02601—USA
E: sales@sencorp-inc.com

$S8UISNG PIINg JeY} SBUIYOBW Pling SN

www.sencorp-nc.com
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