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Chairman’s Corner

Sentry or Shill?

Those of us in the plastics industry read news of plastic 

pollution with dismay, both because of the environmental 

damage caused by litter and because of the knee-jerk 

reactions in the form of bans. In both cases, industry 

professionals are confronted with a thorny dilemma: how 

to educate more people about the science of polymers 

and their incredible benefits while not coming across as 

industry shills?  In this issue, we offer several important 

papers that highlight the importance of plastics in the 

packaging sector, in electronics and food specifically, two 

critical areas in today’s modern world.

While there has been much discussion about the role of 

plastics in protecting global food supplies and reducing 

food waste, there has perhaps been less discussion in the 

realm of electronics. Author Jimmy Shah of Impact Plastics 

provides a clear and thorough overview of thermoformed 

packaging for protecting and shipping highly sensitive 

electronics components (pp.10-12). And though it is not 

simple to explain the difference between surface resistivity 

and volume resistivity to the average consumer (and why it 

matters), as industry professionals we have a duty to ensure 

that such complexities are not ignored when public policy 

is being crafted.

SPE’s flagship conference, ANTEC*, will feature several 

important talks and presentations on the global plastics 

question. As a technical conference, ANTEC does not 

usually feature a lot of thermoforming-related papers, 

though the “Plastics for Life” competition will feature 

several thermoformed parts this year. The interface 

between extrusion and thermoforming is very tightly 

linked, yet there are over thirty papers on extrusion 

(granted, they are not all related to sheet) and zero on 

thermofoming. This should be a cause for concern in 

our ranks because there are many innovative parts being 

created through thermoforming as opposed to other 

processes.

On the topic of innovation, we offer two new “Innovation 

Briefs” in this issue. The first is a web-based calculator for 

barrier properties from Norway-based Norner that allows 

materials engineers to simulate rates of oxygen (OTR) 

and water vapor (WVTR) transmission through several 

plastic materials (see story on pp. 18-20). The second is 

the commercial launch of crystallized polylactic acid (cPLA) 

for food packaging applications (pp. 22-26). Global macro 

trends related to urbanization and meals on-the-go overlap 

with increasing sustainability demands. And though PLA 

faces its own challenges in difficult end-of-life management 

scenarios, continued growth around the word suggest 

that the corn-based plastic will be part of the material 

engineer’s toolbox for some time.

It is also time for you to send us your nominations for 

Thermoformer of the Year. The annual award, presented 

at our conference (September 9-11 in Milwaukee, 

WI), celebrates the leaders and innovators in the 

thermoforming world. The application form can be found 

on our website and on p.30. The deadline is March 31. 

Send all submissions to Awards Chair, Juliet Goff at  

juliet@kal-plastics.com.

Yours,

Eric |

*ANTEC will be held in Detroit, MI from March 8-21.

Eric Short
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Thermoforming In The News

Brentwood Adding  
Production in Mexico
By Stephen Downer, Plastics News

January 13, 2019 – Pennsylvania thermoformer Brentwood 
Industries Inc. is adding a second production line to its 
medical manufacturing facility in the Mexican border city of 
Tijuana which it opened less than a year ago.

“The future of Brentwood Mexico is bright with expansion 
plans already underway to add another production line in 
January 2019, just eight months after operational launch,” 
the Reading-based company said in a December news 
release.

Tijuana is Brentwood’s second such facility. The leased 
plant is new and covers 35,000 square feet, including a 
7,500-square-foot ISO Class 7 clean room.

Brentwood made the Tijuana facility’s existence public in 
February but did not hold an official opening ceremony 
until December. The new operation enables the company 
to “more deeply engage Baja California’s medical and 
electronics industries,” Brentwood said in the release.

Tijuana is in the northwestern state of Baja California and 
lies across the U.S.-Mexico border from San Diego.

Founded in 1965, family-owned Brentwood supplies the 
medical industry with custom thermoformed and injection 
molded items for device packaging, trays, components and 
housing for imaging and diagnostic equipment.

It also produces plastic solutions for cooling tower, water 
treatment, transportation, storm water management, 
construction and battery applications. The Tijuana facility is 
Brentwood’s ninth.

Berry Considering Bid for RPC
By Jim Johnson, Plastics News

February 1, 2019  — Apollo Management Group LLC has 
made a firm, multibillion-dollar offer for global plastics 
company RPC Group plc, but the ball may be on its way 
to Berry Global Group Inc.’s corner. At least for now. Berry 
has signaled potential interest in making a rival bid for RPC 

but has yet to commit to an actual offer. That move gives 
the Evansville, Ind.-based company time to perform due 
diligence on RPC and determine whether it wants to make 
a rival bid. And while the move, under United Kingdom 
financial regulations, gives Berry some time, the company 
still must work toward a decision in a timely manner.

Berry gets the wiggle room because Apollo came out 
with the unusual move of declaring its $4.3 billion bid for 
Rushden, England-based RPC as a  “final” offer.
That wording has specific meaning in U.K. regulatory 
language and precludes Apollo from upping the number in 
the future.

So Berry, or any other company for that matter, has the 
opportunity to come in and sweeten the pot on Apollo’s 
offer that was previously accepted by RPC.

Berry CEO Tom Salmon, on a Feb. 1 conference call to 
discuss quarterly financial results, said he could not field 
questions on the situation.

“We are considering a possible offer for RPC Group plc,” 
Salmon told stock analysts on the call. “We will utilize our 
proven, disciplined approach to complete our diligence 
process and access the shareholder value creation 
opportunities alongside other opportunities.”

Salmon, in his brief remarks, was not specific about those 
“other opportunities.”

“There is no certainty that an offer will be made,” he 
warned. “Further announcement in relation to RPC will be 
made … when appropriate.”

While Berry was showing an interest in RPC, the Apollo 
bid also received a boost from an existing shareholder, 
according to Plastics News Europe, a sister publication of 
Plastics News. Eminence Capital announced that it had 
sold 726,169 of its controlled shares in RPC to Apollo on 
Feb 1. The New York-based hedge fund sponsor, which 
holds more than 7 percent of RPC shares, also confirmed 
that its letter of intent was valid in respect of its remaining 
2.27 million RPC shares, PNE reported.

Prior to the publication of its Jan. 23 offer, Apollo had 
received a letter of intent from Eminence Capital, which 
said it would vote in favor of the acquisition.
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“There is generally a sense of silent approval among the 
shareholders for the Apollo takeover,” a source close to 
the deal told Plastics News Europe.

When Berry Global Group changed its name from Berry 
Plastics Group almost two years ago, it was a sign of future 
aspirations of the plastics company. Adding the word 
“global” was meant to send a message to the market, 
the company’s customers and even potential takeover 
candidates.

Berry, thanks to a string of acquisitions in recent years and 
over time, has grown into a company with $7.9 billion in 
annual sales, and the potential acquisition of RPC would 
add another nearly $5 billion in annual sales in one fell 
swoop. It’s a company that, over the decades, has relied 
on dozens of acquisitions to grow, and that approach is a 
source of pride in the company’s culture. 

RPC dates to 1991 when a manager purchased five 
locations in the United Kingdom from Svenska Cellulosa 
AB, or SCA, a Swedish company better known for its 
paper and forest products businesses. That firm has 
grown tremendously in size over the years, thanks in part 
to its own series of acquisitions. That includes 2017’s 
purchase of Letica Corp. of Rochester Hills, Mich., a deal 
that more than doubled its North American business by 
adding 13 plants at the time. The company, also in 2017, 
acquired Astrapak of South Africa, a maker of molded 
and thermoformed plastic packaging, as part of a flurry of 
takeover activity.

RPC makes plastic products in “all five major conversion 
processes,” the company says in its annual report: injection 
molding, blow molding, thermoforming, rotational molding 
and blown film extrusion.

Acquiring RPC would bring another 24,000 employees to 
Berry, which now employs about 23,000, according to its 
website. Berry has more than 130 locations, mostly in North 
America. The company has been expanding beyond that 
traditional territorial stronghold in recent years and now 
has several locations in Europe, Asia and South America. 
Berry is a powerhouse in plastics processing in North 
America, ranked at No. 1 for film and sheet in PN’s latest 
ranking for the region. It is in the top 10 for both injection 
molding and thermoforming according to PN’s ranking and 
lands at No. 11 for blow molding. There is a question of 

whether Berry would want to take on even more debt to 
acquire RPC.

Uncertainty has been surrounding RPC for months now 
as two private equity funds initially showed interest in the 
firm. Both Apollo and Bain Capital started considering 
their options last fall, with RPC eventually ruling out Bain 
while still engaging Apollo late last year. RPC extended the 
deadline for Apollo to make an offer four separate times as 
the two sides talked. Interest in RPC started to simmer after 
Chairman Jamie Pike revealed last summer the company 
was under pressure by investors to make changes.

Berry is being advised by both Goldman Sachs and Wells 
Fargo Securities in determining whether it will make a 
run at RPC. The company now finds itself in a position 
of potentially making a rival bid against Apollo, which 
previously owned Berry.

Tech II Developing 
Thermoformed In-mold PET  
and PP Labeling
By Roger Renstrom, Plastics News 

February 4, 2019 — Tech II Inc. is pursuing research and 
development for the thermoforming of in-mold labels 
of PET and, separately, thermoforming of expanded 
polypropylene, said Eric Shiffer, CEO of the Springfield, 
Ohio-based firm.

Other R&D initiatives for Tech II involve the potential uses 
of injection compression, plasma-enhanced chemical 
vapor deposition, biodegradable packaging and radio-
frequency-identification technology.

A retail shopper who reacts within two-tenths of a second 
can make a “first reach” if “something on a shelf grabs 
your attention,” Shiffer said in remarks at the IMDA 
symposium. The shape and graphics of a package need to 
align with the consumer’s preconception.

Family-owned Tech II has built its reputation as a major 
thermoformer of in-mold labels while continuing with its 
legacy involvement with the injection molding process.

In 2011, Tech II procured four machines from 
Thermoforming Systems LLC of Union Gap, Wash., near 
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Thermoforming In The News

Yakima. Davis-Standard LLC acquired TSL in November.

Subsequently, Tech II has worked with that equipment on 
18 commercial products, Shiffer said.

For IML work, thermoforming requires less capital 
investment than injection molding, he noted. Further, 
thermoforming is faster to commercialization, has injection 
molding quality, offers IML-quality graphics and performs 
better for the high-pressure-pasteurization filling process.

Variable-height tools allow for quick change of injector 
bottoms.

“It is easier to change package sizes,” he said.

Shiffer said Tech II competes globally for thermoforming 
IML business with RPC Superfos A/S of Randers, Denmark, 
and an operation in eastern Russia.

Tech II had 2018 sales of $40 million, employs more than 
300 and occupies 500,000 square feet in two facilities in 
Springfield, and, less than 4 miles away, in Urbana. The 
injection molding side operates 40 presses of 110-600 tons.

Coexpan Buys Chile-based 
Thermoformer
By Bill Bregar, Plastics News

February 7, 2019  — Coexpan, the rigid sheet and 
thermoformed products division of Madrid-based packaging 
company Grupo Lantero, has purchased the thermoforming 
operations of BO Packaging of Santiago, Chile.

BO Packaging will retain its flexible packaging and poly-
coated paper operations in Brazil and Peru.

Coexpan’s Chilean subsidiary, Coexpan Coembal Chile, 
bought the thermoforming business. Terms were not 
disclosed.

Coexpan officials said the deal allows the company to 
maintain its position as a leading player in packaging for 
the food industry while running three plants, with locations 
in Chile, Brazil and Mexico. The company extrudes and 
thermoforms packaging from polystyrene, polypropylene, 
PET and polylactic acid.

Coexpan Coembal’s plant in Chile manufactures products 
for fresh foods, dairy products, personal care, household 
products and other markets.

Companywide, Coexpan runs 13 plants in eight countries: 
Spain, France, Germany. Italy, Russia, Chile, Brazil and 
Mexico. Coexpan has annual sales of more than 350 million 
euros ($397 million). Major markets are food and industrial 

packaging. |

Thermoforming Division Membership Benefits
n Access to industry knowledge from one central location: 

www.thermoformingdivision.com.
n Subscription to Thermoforming Quarterly, voted 

“Publication of the Year” by SPE National.
n Exposure to new ideas and trends from across the globe.
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n Open dialogue with the entire industry at the  

annual conference.

n Discounts, discounts, discounts on books, seminars and 
conferences.
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Thermoforming 2.0

Understanding 
Electronics Packaging
By Jimmy Shah, Impact Plastics, Hamlet, NC

With continued population growth, urbanization, and 
real-time global connectivity, electronics has become one 
of the fastest growing industries in our modern society. 
Constant innovation in the fields of smartphones, tablets, 
laptops, gaming devices, video recorders and television, 
increases the need for packaging material to provide safe, 
easy to handle, lightweight, and to keep products safe 
from Electro Static Discharge (ESD). North America is the 
headquarters for some of the leading consumer electronics 
markets. Products that were previously designed and 
assembled in North America but manufactured in Asia, 
are now returning to North America for production as a 
result of increasing labor costs in Asia. It is very important 
that part shipment and assembly lines for these expensive 
electronics are ESD safe.

What is ESD Packaging? 
Let’s start with a definition of ESD. ESD is the sudden 
flow of electricity between two electrically-charged 
objects caused by contact, an electrical short, or dielectric 
breakdown. A buildup of static electricity can be caused by 
tribocharging or by electrostatic induction.1 So, what if a 
minor electric current (electrons) passes through our body 
to the electric part? What harm could that cause? 

If we think a minor static electric current cannot be harmful 
then we are wrong. To put this into perspective, a static 
ESD of as low as 25 volts can damage a microelectronic 
part, whereas the static generated through ESD can be 
as high as 20,000 to 45,000 volts under certain conditions 
(material type, humidity, contact type, etc.). These major 
charges not only damage the electric part but can also 
damage the internal components by altering or erasing the 
data. In more extreme cases, these charges can also lead 
to fire or explosion when introduced to flammable liquids 
or gases in locations such as hospitals or gas stations.

Options for ESD Packaging
ESD packaging, or ESD packaging material, is material 
used to reduce the buildup of static electricity under 
certain or all conditions when used for highly sensitive 
electrical parts. There are three types of ESD packaging 

materials classified by how quickly electrons move through 
the material: antistatic material, dissipative material, and 
conductive material.

Antistatic Material: Antistatic material is used to prevent 
the buildup of static electricity caused by tribocharging. 
Antistatic material is the least expensive form of ESD 
material and is the most widely used ESD material not 
only in electrical applications, but also for cosmetics and 
food packaging applications to preserve aesthetics and 
keep away dust. Antistatic material resistivity generally 
ranges between 1010 and 1012 ohms per square and initial 
electrostatic charges are suppressed.2

Dissipative Material: Dissipative material is used for the 
protection of sensitive electrical parts where material 
directs and reduces the flow of electricity in a more 
slow and controlled manner. Dissipative material is the 
most ideal packaging material in the ESD range. Static 
dissipative resistivity generally ranges between 106 
and 1012 ohms per square and possess low or no initial 
charges.3 This material prevents discharge to and from 
human contact.

Conductive Material: Conductive material is the material 
with the least electrical resistance where electrons can flow 
easily across the surface or through the material and pass 
on to the ground or to another conductive object that is in 
contact with the material. Both dissipative and conductive 
material are referred to as antistatic material in the industry. 
Conductive material resistivity generally ranges between 
103 and 106 ohms per square with no initial charges 
providing the path for charge to bleed off.4 Conductive 
plastics material is used in packaging applications 
such as electronics packaging and storage, aerospace 
components, medical device, automotive and consumer 
electronics. Some of the benefits of conductive material 
include: 1) light weight with up to 50% saving in weight 
compared to metals or painted/coated with surfactants, 
2) ease of handling, storage, and transport, 3) low cost, 4) 
easy processability, and 5) reusability.

Carbon Black and Processability
Most plastic is insulative in nature so how is it made 
electrically conductive? There are two ways to make 
the plastic material conductive: 1) through the use of a 
carbon-based additive (carbon black, carbon nanotubes, 
graphene, etc., and 2) a metal-based additive (copper, 
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nickel, stainless steel, silver, etc.) Depending on the 
conductivity and mechanical properties either one or a 
combination of both can be used in designing an ESD 
conductive material.

Metals are naturally conductive and increase the density 
of the material when compounded. Thus, carbon black 
is the most widely used filler to make an electrically 
conductive polymer. Carbon black is inexpensive and 
formed by burning hydrocarbons in a limited oxygen 
environment leaving fine residual carbon particles behind.5 
All carbon blacks are conductive, but it is very important 
to understand the dispersion of carbon black in the 
compound and its percolation threshold with adequate 
volumetric loading. Depending on how the carbon black 
was formed and dispersed, it gives flexibility to the 
compounder to meet its cost vs. performance needs where 
sometimes lower carbon black content can lead to high 
electrical conductivity and vice versa. At the same time, it 
also affects the mechanical properties (tensile and impact 
properties) of the material. Compounding carbon black 
and later converting the pellets as a conductive compound 
or masterbatch to various thermoplastic resins requires a 
significant amount of shear for proper dispersion. Shear 
and residence time of the compounding can increase the 
electrical conductivity as a result of improved dispersion. 
However, eventually a “conductivity plateau” is reached 
and continued mixing can work negatively and reduce the 
electrical conductivity.6 Not only does it affect the electrical 
conductivity but it also affects the surface properties 
(surface roughness, surface defect) and to some extent the 
mechanical properties.

Resistivity Test Methods
There are two resistivity test methods used to measure 
the ESD properties of the material: surface resistivity and 
volume resistivity.

Surface Resistivity: surface resistivity is the most common 
ESD measurement of a material and it is used for all 
materials that are intended to dissipate electrostatic 
charges. The surface resistance is measured using two 
heavily loaded electrodes with an ohmmeter connected 
in between two electrodes of the surface material being 
tested. It is very important to keep the testing material 
on an insulative table or floor to avoid any variance. The 
material needs to have good contact with the electrodes 
that are placed at a set distance as per ASTM D257 

standards. Surface resistivity is measured in ohms/square. 
Volume Resistivity: Volume resistivity is mostly used for 
conductive material to check the dispersion of conductive 
compound through the polymer. Volume resistivity is 
tested in a similar fashion to surface resistivity, however, 
electrodes are placed on opposite faces of a test sample 
to check on the conductivity as per ASTM D257 standards. 
Volume Resistivity is measured in ohms-cm.

Thin Gauge ESD Packaging Material for Thermoforming
Innovation in thermoplastic materials with high mechanical 
properties, combined with carbon black masterbatch with 
improved electrical conductivity at lower loading rates, is 
moving brand owners towards thin-gauge thermoformed 
material for their ESD packaging needs. There exist 
state-of-the-art extrusion lines especially for thin gauge 
applications that can produce thin-gauge conductive 
sheet for use in the most challenging ESD applications 
for electrical, medical, automotive, and aerospace 
components. A recent project for an undisclosed 
aerospace application required an 0.018” (18-mil) product 
where gauge consistency as well as electrical conductivity 
were critical to the success of the project. The design for 
this custom thermoforming application called for a cavity 
approximately the size of a ballpoint pen or half the size 
of a nano sim card. For such a precise thermoforming 
application it was important to process material that was 
engineered for both precision thin-gauge extrusion as well 
as uniform carbon dispersion and electrical conductivity 
for maximum ESD protection. This was achieved through 
the use of a real-time online gauge monitoring device and 
offline surface resistance test meter.

To design the packaging material, it is very important to 
understand the final end-use application. Factors such 
as material cost, storage and environmental conditions 
(humidity), product ESD sensitivity, shelf life, aesthetics, 
primary or secondary packaging, type of packaging 
(disposable or reusable) and testing conditions can all 
affect the product.. Impact Plastics evaluates the packaging 
needs of each application to formulate a custom ESD 
protective packaging material that will keep electrical parts 
safe be it temporary or permanent. Our conductive HIPS, 
ABS, and PP provide excellent shielding properties along 
with all the mechanical and physical properties of the base 
material itself including stiffness, dimensional stability and 
high impact strength.
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Jimmy Shah is an Extrusion Process Engineer and Food 
Safety Team Leader at Impact Plastics, Hamlet, NC. Jimmy 
has a Master’s of Science in Plastics Engineering from the 
University of Massachusetts Lowell.

Impact Plastics is a custom sheet extrusion company 
specializing in the production of high efficiency, tight 
tolerance, thin gauge extruded sheet and roll stock for 
thermoforming applications in the food & foodservice, 
medical, automotive, cosmetics and electronics markets. 
With manufacturing locations in Connecticut and North 
Carolina, Impact Plastics produces custom engineered 
formulations of ABS, HDPE, HIPS, PP and TPO designed 
specifically to meet customer needs. Impact Plastics’ 
manufacturing facilities are in conformity with ISO 
9001:2015 and FSSC 22000 V4.1 Food Packaging Material 
Manufacturing (NC facility.) For more information on our 
products and services visit www.impactplastics-ct.com.

1. What is the Difference Between Anti-Static, Dissipative, 
Conductive, and Insulative? Retrieved from https://www.
gotopac.com/art-esd-resistivity
2. ibid
3. ibid
4. ibid
5. Handbook of Fillers (Fourth Edition), 2016. Retrieved 
from https://www.sciencedirect.com/topics/engineering/
conductive-filler 
6. Cabot Corporation. Specialty Carbon Blacks for 
Conductive and ESD Applications. Retrieved from http://
www.cabotcorp.com/solutions/products-plus/specialty-
carbon-blacks |

www.thermoformerparts.com 
Bushings Heaters & T/C LubricationQ/C Clamp Frame 

1-800-722-2997 
Chain Rails Pin Chain Pins & Bushings Peening Hammer 

US: +1 508 226 3901  |  www.cmtmaterials.com  |  EU: +31 416 747 016

Innovative Tooling Materials
for Thermoforming 

Great Plugs = Great Parts

Follow the SPE 
Thermoforming  
Division  
on Twitter! @SPEThermo

Have an idea for  
an article?

• Article length:1,000 - 2,000 words. Look to past 

articles for guidance

• Format: .doc or .docx

Artwork: hi-res images are encouraged (300 dpi) 

with appropriate credits.

Send all submissions to: 

Conor Carlin, Editor  cpcarlin@gmail.com

www.cmtmaterials.com
www.thermoformerparts.com


SPE Thermoforming Quarterly 13

There is no substitute for the experience we’ve gained by 

rolling up our sleeves and working through improvements 

at every stage of thermoforming technology for over six 

decades. From process design through putting high-output 

machinery on the floor, innovation is in our DNA.

DRIVEN BY INNOVATION

www.brownmachine.com


14 SPE Thermoforming Quarterly

Lead Technical Article

Analysis of 
Thermoformed 
Products
Written in Cooperation with Manfred Reichert,
Remshalden, Germany

[Editor’s note: the following article is adapted from 
Advanced Thermoforming by Sven Engelmann Dipl. –Ing., 
Director of Packaging Technology at Illig in Heilbronn, 
Germany. Mr. Engelmann has a distinguished career in 
polymer science and thermoforming technology. Prior 
to his return to Illig, Mr. Engelmann was a Director of 
R&D at EBB Microparts and the Director of Polymer 
Technology at Gerhard Schubert GmbH, a leading 
designer and manufacturer of innovative form/fill/seal 
technologies. In addition to his work in the private sector, 
he is a lecturer at the University of Stuttgart and the Aalen 
University of Applied Sciences where he teaches “Basics 
of Thermoforming.” He is the author of numerous articles 
published in both the US and Europe on thermoforming, 
polymer processing and injection molding. His book, 
published by Wiley, will be issued as a second edition  
later this year. He can be contacted at sven.engelmann@
illig.de.]

The preceding chapters described the analyses used 
by the industry to test thermoforming films as well as 
appropriate means of measuring thickness, shrinkage, 
gloss level, DSC, DMA, among other factors considered. 
Subsequently an issue of importance is how all these 
factors contribute to the thermoformed results. Namely 
we address in this chapter the possibilities of testing the 
produced containers, primarily empty containers.

The characteristics of concern are as follows1:
n Wall thickness distribution
n Top load
n Visual appearance
n Water vapor permeability
n Oxygen permeability
n Transparency

Additionally described will be the main features of a 
testing device prepared for the practical assessment of 
the thermoformability by Fraunhofer Anwendungszentrum 

für Verarbeitungsmaschinen und Verpackungstechnik AVV, 
Dresden.

The above-mentioned qualities of a container created by 
thermoforming are also important as to how far container 
qualities deviate from the tolerance ranges within a 
multicavity matrix. A container’s quality must also remain 
constant during a working cycle, for example, if the 
production is for 60 cups per working cycle.

24.1 Wall Thickness Distribution
Normally the exact positions of the measuring points 
for measuring the wall thickness distribution are at 
the container walls, often at the angles. If additionally 
necessary by the geometry of the containers, 
measurements are taken at the each container’s  base.

24.1.1 Examples of Measuring Wall Thickness
of Cups
The exact positions of the measuring points (x, y, z) are 
often indicated by the customer (see Figure 24.1). The 
(measuring) points at the cup wall and at the angle are 
measured four times at the circumference of the cups—
each case with a 90° offset. The customer indicates the 
minimum wall thickness for the particular measuring
points that must be maintained—with a confidence level—
for all the cups of one multicavity matrix.

The measured values will have a certain tolerance range 
due to processing differences, and they will alternate 
around an average value. For example, if the required 

Figure 24.1  Points for the measuring of the wall thickness 
distribution of cups
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minimum thickness at the middle of the wall is 300 μm, 
this means that when the results are statistically evaluated, 
the average values must be within the tolerance range 3s 
above 300 μm.

In more simplified terms, the background is as follows: The 
products that the customer must fill into the cups may be 
sensitive to oxygen and water vapor. For this reason films 
with so-called barrier layers are used for thermoforming. 
The multiple layer films then should have a barrier layers 

against oxygen and water vapor. For thermoforming—from 
the flat basic film to the fabricated container—the wall 
thickness of the finished container is inevitably smaller than 
the thickness of the basic film. The thickness reduction 
of the barrier layer is disproportionately greater than the 
reduction of the other film layers, particularly at the corners 
of the containers. If the barrier layer of the container 
shows areas that are too thin, the products’ shelf life will 
be curtailed or the product will deteriorate. So verification 
of the container quality by means of the wall thickness 
measuring must be done with exact measuring of the 
individual layers—including the barrier layer—at critical 
areas of the container (e.g., at the corners). This is carried 
out with so-called microtome cuts. (see Figures 24.2 to 
24.5)

If the quality of the cups does not meet the expectations of 
the customer, an optimisation may need to be carried out 
of the working process. The attempt to compensate poor 
wall thickness distribution just by increasing the thickness 
of the basic solution is not the best solution.
Nondestructive wall thickness measurements are carried 
out by means of a thickness measuring gauge. A magnetic-
inductive measuring method is offered, for example, 
by Panametrics (called “Magna Mike 800”). First, the 
measuring points are marked on the cups by means of 

a template. A measuring ball with a defined diameter is 
then introduced into the interior of the cup; subsequently, 
a measuring sensor is applied to the defined measuring 
points from the outside. The measuring sensor draws the 
measuring ball to the defined point. The measuring values 

Figure 24.2 
Metering points on 
thermoformed cut 
for microtomcut 
(EVOH-layer)

Figure 24.3 
Metering point 1

Figure 24.4 
Metering point 2

Figure 24.5 
Metering point 3
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are recorded by a pedal-operated switch.

24.2 Top Load
The stability, respectively the solidity, of the thermoformed 
container is determined by a top load test. This test 
provides information regarding the further treatment 
to inprove the load-bearing capacity of the cups. For 
example, this test helps determine the pressure of yogurt 
cups when stacked one above the other in several layers.

The container stability is closely connected to the wall 
thickness distribution of the container. In each case both 
the required top load and the related wall thickness 
distribution must be optimized by an adequate choice 
of thermoforming films and an optimal setting of the 
thermoforming parameters.

For the top load values the same principle applies as for 
the values of the wall thickness: the measured top load 
values must—with a confidence interval level—be higher 
than the demanded minimal top load values, namely the 
statistically determined range; the average value of bearing 
pressure from the measuring and standard deviation 3s 

must be higher than the required minimum value. Also, 

due to processrelated reasons, the measured top load 
values will have a certain variation, respectively tolerance, 
comparable to the values of the wall thickness distribution. 
This is the case for the multitude of measurements both at 
a particular cavity and the cavities of the whole matrix.

Simplified, the top load measurement is conducted 
as follows: The empty containers are introduced into 
a suitable test equipment with the opening pointing 
downward. A plate that is coupled with a pressure cell 
moves down from above with a defined speed onto the 
containers, which are compressed. The force of the
container is measured and recorded. As the container 
buckles for the first time, the bearing pressure measuring is 
finished. The top load then equals the maximum force
value. The measuring principle is illustrated in Figure 24.6.

24.3 Visual Appearance
For evaluation of the visual appearance of the formed 
container, the following points are of particular relevance:

n Is the definition of the form completely finished 
everywhere? Critical points are sharp edges or corners.
n Is the container’s shape otherwise okay? Unintentional 
free shrinkage of the container volume can occur in 
containers made of polypropylene, which can happen 
when the cooling during the forming process was 
insufficient.
n Are there chill marks (visible as flowmarks, etc.) on the 
inside of the container? This can occur when a wrong 
plug-assist material has been chosen, namely when a 
wrong plug-assist geometry has been used. However, 
chill marks can also be caused by wrong temperatures 
used in the heating of the film. Chill marks can 
particularly be obvious in transparent containers.

24.4 Water Vapor Permeability
Food is generally less sensitive to water vapor than to 
oxygen. For this reason the requirements concerning water 
vapor proof packaging—extreme cases excluded—are not 
so high for food with a moderate sensitivity and/or shorter 
storage time; packaging with only tightly folded closures 
can be used.

Normally, water vapor permeability is specified as g × 
100 μm/m2. DIN 53122 standardizes the conditions for 
measuring the permeability of water vapor through 
packaging material. In this connection 23°C, 85–0% r.F., and 
38°C, 90–0% r.F. are preferred.

A machine manufactured by the company Mocon in Elk 
River, Minnesota, can be used for measuring the water 
vapor permeability (PERMATRAN-W 3/31). This machine 
uses a special infrared sensor to detect water vapor 
permeability of flat films and completely formed packages.

Figure 24.6 Principle of the top load measuring at a cup
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24.5 Oxygen Permeability
The gas permeability of films, namely oxygen permeability, 
is the most important kind of permeation. The gas 
permeability is measured according to DIN 53380.

A measuring instrument OX-TRAN 2/20 produced by the 
Mocon Company is an example of a device that can be 
used to measure oxygen permeability. With this device, flat 
films as well as formed packages can be tested. A special 
sensor is utilized for the test. The flat pre-cut film parts are 
clamped to a diffusion cell that is subsequently cleaned 
from residual oxygen traces by an oxygen-free carrier 
gas. The carrier gas is directed to the sensor until a stable 
zero value is reached. Then pure oxygen is passed to the 
outside of the diffusion cell. Any oxygen molecules that
diffuse through the film to the inner chamber are 
transported to the sensor by the carrier gas.

24.6 Transparency
On their distribution channel, food packages are often 
exposed to natural light. The danger of damage to food 
from light exposure has risen in recent years because often
the wall thickness of semitransparent packages (e.g., plastic 
cups) is reduced for ecological reasons.

A measure for the quantity of light that permeates 
packaging material is haze. For semitransparent 
packages a part of the light is remitted and another part 
is absorbed—besides the portion of the light that goes 
through the material. The measured values are thus 
represented as:

n percentages of light transmission, subject to the 
thickness of the packaging material,
n or as remission (reflection).
UV-absorbing filter additives can be added to the 
packaging materials.

1. Dr. Manfred Reichert, InnoNET-Partner in Cooperation 
with Innoform Coaching GbR, Hasbergen and
Innoform GmbH Testservice, Oldenburg, Germany, 
“Inno—Letter Thermoformen,” Analytik der 
Thermoformergebnisse, Volume 3, Innoform GmbH, 
Oldenburg, Innoform Coaching GbR, Hasbergen, 2010.

2. Tilo Hanke and Ronald Claus, Fraunhofer—
Anwendungszentrum für Verarbeitungsmaschinen und
Verpackungstechnik AVV, Dresden, 2011. |
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Improved Gas Barrier
Simulations for Food
Packaging
By Irene Helland
irene.helland@norner.no

Norner’s barrier calculator has become a popular tool 
among professionals in the packaging industry. We have 
now made major upgrades of the calculation possibilities.

Barrier properties of packaging materials are important 
requirements to consider when selecting and developing 
optimal packaging systems. Packaging materials could 
prevent ingress of oxygen and/ or moisture, they could 
keep desired balance of oxygen and carbon dioxide (CO2) 
and they could prevent loss or ingress of flavours and 
solvents.

Our web based calculator for barrier properties was 
developed by a team of Norner experts and is a tool for
making simulations in the packaging design phase. By 
using this calculator, the developer can investigate changes
in design and layer structures without expensive testing 
in a screening phase. It will also be possible to reduce 
instrumented testing of permeability and actual testing  
of shelf life in the development phase.

The simulation model estimates the oxygen transmission 

rate (OTR) and water vapour transmission rate (WVTR)

of packages by most plastic materials like PE, PP, PET, 

PA and EVOH. Barrier properties of co-injection or co-

extruded multilayer and in-mould-label solutions can be 

studied and evaluated for cups, bottles, films and square 

containers.

The flexibility of geometrical options, permeability 

properties and environmental conditions provides a

useful tool for design, development and application of 

plastic packaging.

The shelf life of a food product is the period between the 

manufacture and the retail purchase, during which time 

the product is of satisfactory quality in terms of nutritional 

value, flavour, texture, appearance and safety.

The shelf life of a food product is depending on the 

“activity” of the product, the environment in the value

chain and distribution, especially the temperature as well 

as the properties of the packaging system, especially  

the permeability.

New Features
Norner has now upgraded this web based calculator with 

CO2 transmission rate calculators. Two new models have

been developed for calculation; one is for a constant CO2 
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concentration on one side and the other is for a declining 

CO2 concentration (as in MAP).

A second upgrade is the possibility to calculate the 

permeability for a sequence of different conditions, i.e. a 

dynamic simulation of the packaging. This allows the user 

to simulate the variations in conditions in the value chain.

The dashboard and web interphase is also redesigned and 

the calculators are available both in a full version, which is

payable, and a free simplified version.

A wider selection of materials, unlimited number of layers 

for extruded films and blown articles, unlimited number

of layers for cup and square boxes as well as IML and an 

unlimited number of conditions calculated in a sequence is

available in the payable version.

Examples
1. Modified Atmosphere Packaging

Modified atmosphere is the practice of modifying the gas 

composition of the internal atmosphere of a package

(MAP) to improve shelf life. For instance, the use of gas 

mixtures with relatively high levels of CO2 can double

the shelf life of raw poultry.

In this example, poultry is MAP-packed with 80% CO2

in a thermoformed tray (20x10x5 cm) with a lidding film

consisting of decorated aluminium foil. Since the logistics 

is cold and low permeation can be expected, a plain 100 μm 

PP tray was tested versus a barrier tray consisting of 40μmPE 

/4μmTIE/5μmPA6/3μmEVOH32/5μmPA6/4μmTIE/40μmPE. 

Loss of CO2 pressure in the plain PP tray as a function of 

time is illustrated in the figure above.

The figure show only a minor loss of CO2 in the plain PP 

tray. For the barrier tray the loss of CO2 is insignificant 

and the MAP atmosphere is constant during the 20 days 

we selected for these calculations. At the same time, the 

barrier towards oxygen was calculated using the OTR 

calculator. The results show that the plain PP tray has total

transmission of 30 ml versus 0,13 ml for the barrier tray.

The balance of MAP gases and oxygen transmission is the 

key to keep the food fresh and it can be expected that 

the plain PP in this example is sufficient to retain the CO2/

Fig 1: Example 1 - Loss
of CO2 pressure in a 
MAP tray made from 
100μm plain PP with initial 
concetration of 80% CO2.

Fig 2 / Example 2 - Oxygen transmission for a 7-layer PE/
PA/EVOH film structure

Fig 3 / Example 2 - Oxygen transmission for a mono layer 
PET thermoformed structure
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MAP gas, but insufficient to keep the oxygen transmission 

sufficiently low.

2. Packed meat

The quality of meat is affected by the presence of oxygen. 

This effect is further influenced by temperature and

temperature is known to vary through the logistic chain 

from producer via retailer to consumer.

This example describes a logistic chain comprising storage 

at producer, transportation to retailer, storage at retailer, 

transportation to consumer and storage at consumer. We 

have assumed that temperatures alter between 4 and 20°C. 

An oxygen limit of 1 ml is further defined. It is interesting to 

compare the barrier performance of a multilayer and

a monolayer film.

We have defined a costly a but common 7-layer PE/PA/

EVOH film structure with the following composition; 

[40μmPE/4μmTIE/5μmPA6/3μmEVOH32/5μmPA6/4μmTIE/

40μmPE].

As a cheaper alternative solution, a thermoformed 

monolayer PET tray, 200 microns, is defined. The oxygen

transmissions during the logistic chain over a period of 22 

days is calculated and given in the figures below.

These examples illustrate that an acceptable shelf life for 

the defined oxygen limit is achieved for the 7-layer

PE/PA/EVOH film structure, while for the monolayer 

thermoformed PET is insufficient since the oxygen limit is

reached already at the producer. |
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2020
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Advanced Extrusion, Inc. 
Launches NatureGrade™ CPLA, 
a New BPI Certified “Component 
Compostable” Product Engineered 
to Address the Requirements of the
Frozen Microwavable Food Market
By Wayne Voigtschild, Advanced Extrusion, Inc.,  
Rogers, MN

The global frozen ready meal market exceeded $200 
billion in 2018, according to Grand View Research, with 
projected CAGR of 2.9% through 2020.  Convenience, cost 
effectiveness, easy storage, and reduced preparation and 
clean-up times are all factors that benefit busy families.  
Another recent study by Sheffield Hallam University (UK) 
found that frozen food generates almost 50% less waste 
when compared to fresh foods consumed in the home.  
These factors, in addition to the improving quality of frozen 
meals, explains the rising demand for ready-to-eat foods 
among today’s consumers, a trend that is expected to 
continue well into the future. 

The use of plastic products 
to support this increase 
in frozen ready meals has 
increased significantly 
because of their low cost 
and functional advantages 
over traditional materials.  
Some of these advantages 
include thermosealability, 
microwavability, optical 

properties, and the ability to manufacture unlimited sizes 
and shapes.  Plastic does the job of getting product 
through the supply chain to the consumer with minimal 
loss and waste. Yet our industry is well-aware that only 9% 
of plastic produced is recycled with the remainder ending 
up in landfills or the waste stream as pollution.  

The Changing Landscape
Some of the aspects that influence packaging materials 
and designs are unchangeable, like the need to safeguard 
its contents.  Other influences are purely aesthetic, like 
color or shape.  However, when it comes to sustainability, 
industry leaders report there is increased demand for more 

efficiencies in all aspects of the supply chain.  It begins 
with consumers caring about environmental issues more 
than ever before and spending their dollars to reward 
companies that share their values.  According to a new 
study published by Nielsen and The Conference Board, 
81% of consumers globally feel that it is “extremely 
important” or “very important” that businesses implement 
programs to improve the environment.

As a producer of packaging material, Advanced Extrusion 
is working aggressively on the creation of sustainable 
plastics that do the same job as PET or polypropylene with 
less material, and at competitive cost.  For converters, 
this new sustainable plastic reduces our carbon footprint, 
boosts energy efficiency in production, and reduces waste 
the industry generates and sends to landfills.

NatureGrade™ CPLA - Performance with 
Environmental Consciousness
When PLA was first introduced to the packaging industry, 
it had several limitations that prevented it from being 
considered in the frozen ready meal market.  Specifically, it 
fell short of PET and polypropylene in several critical areas 
including heat resistance, density, and as a barrier against 
oxygen and other gasses.   They recognized that if these 

Innovation Briefs 
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problems were overcome, the use of a PLA-based plastic 
as an alternative plastic would environmentally out-perform 
every petroleum-based plastic in the industry.  It was a goal 
worth pursuing.

Advanced Extrusion launched an intensive research and 
development effort to address the shortcomings of PLA 
in a new product branded NatureGrade™ CPLA.  This 
new product was engineered to dramatically expand 
its temperature range to accommodate temperatures 
from -10°F to +250°F, rendering it suitable for the frozen 
ready meal market segment.  Furthermore, the density 
(or specific gravity) of NatureGrade™ CPLA is 1.25 g/
cm3 vs. PET at 1.35 g/cm3, which translates into more 
piece-parts per given weight of material.  NatureGrade™ 
also has a higher modulus than polypropylene allowing it 
to be down-gauged up to 30% to create the same parts 
with less material.  These characteristics combine to make 
NatureGrade™ CPLA competitive with PET and PP when 
thermoforming parts.   The final challenge to make this 
product suitable for the frozen ready meal market required 
the creation of an integral oxygen barrier that provides 
protection against harmful contaminants entering the 
package.  To accomplish this, they incorporated an oxygen 

barrier into the product that reduces the oxygen transfer 
to 0.01cc/m2 ∙ day at 1 atm of pressure when tested at 50% 
relative humidity and 23°C.  This compares very favorably 
to the barrier properties of EVOH which has a transfer rate 
of 0.16cc/m2 ∙ day at 1 atm of pressure.  

Addressing Market Demand for Sustainable Packaging
NatureGrade™ CPLA is one of the most sustainable 
packaging products available today for the frozen 
ready meal market.  This engineered plastic is derived 
from annually renewable resources and is primed 

to make significant contributions that address the 
reduction of greenhouse gases, landfill shortages, and 
carbon footprint.  Consumer research validates that 
consumers expect packaging to protect and preserve 
the product, assuring safe, secure delivery.  But with 
growing environmental concerns, consumers also want 
packaging that is recyclable/compostable, and space-
efficient, helping to shrink the overall carbon footprint 
of the brand.  NatureGrade™ CPLA helps to reduce 

™

™ ◦C (266◦F) at 66 psi ∙ day at 1 atm

◦C (212◦F) at ∙ day at 1 atm
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the amount of plastic material required per package, 
representing a step in the right direction toward meeting 
consumer needs for space efficiency.  Equally important, 
NatureGrade™ CPLA with oxygen barrier is certified by the 
Biodegradable Products Institute as being “component 
Composable.”  This certification simplifies and accelerates 
a thermoformer’s ability to receive a BPI certification 
on formed products made from NatureGrade™ CPLA.  
Standard colors include light brown, dark brown, white, 
dark green, black and beige.  Additional colors are 
available upon request.  

NatureGrade™ CPLA Product Characteristics  
and Specifications
NatureGrade™ CPLA is poised to make significant 
progress on an environmentally friendly innovation that 
meets consumer demand for a more sustainable society:

n Retains strength and shape when heated to 250°F in 
oven or microwave
n Remains strong without becoming fragile when frozen 
to - 10°F
n Highly effective oxygen barrier assures contaminants 
do not enter the sealed package 
n More energy efficient, requiring less heat than PET to 
form
n Lower density equates to more parts per given weight 
of material
n Higher modulus allows down-gauging up to 30% to 
reduce the amount of material per part
n Incorporates a unique nucleating agent to promote 
accelerated crystallization during the thermoforming 
process
n 100% sustainable resource 
n Accelerates time to market with a BPI certified 
package – Biodegradable Products Institute Certified 
“component composable” to ASTM 6400 including 
rigorous testing on plant toxicity and heavy metals 
n Broad color selection
n Infinite shelf life in warehouse environments, store 
shelves, trucks or containers
n Sealing is done using same methodologies as PETG
n Printability is the same as PET 
n All components within NatureGrade™ CPLA are 
lawful under U.S. Food and Drug Administration 21 CRF 
177.1630, along with Europe raw material 1935/200/EEC 
and Regulation 10/211

For more information, visit www.advancedextrusion.com. |
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THERMOFORMER OF THE YEAR  

 
The Awards Committee is now accepting nominations for the next THERMOFORMER OF THE YEAR.  Please 
help us identify worthy candidates.  The deadline for submitting nominations is March 31, 2019.   
 
This prestigious honor will be awarded to a member of the industry who has made a significant contribution to 
the thermoforming industry in a technical, educational, or managerial aspect of thermoforming.  Nominees will 
be evaluated and voted on by the SPE Thermoforming Division Board of Directors during the Spring Board 
Meeting. 
 
Please complete the form below and include all biographical information.  The total submission, including this 
application page, must not exceed four (4) pages. 
 
Person Nominated: _______________________________________ Title: _____________________ 
Firm or Institution: __________________________________________________________________ 
Street Address: _____________________________ City, State, Zip: _________________________ 
Telephone: _________________ Email: ________________________________________________ 
 
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 institutions, 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 substantial documentation of these achievements.) 
• Other significant accomplishments in the field of plastics. 

 
Individual Submitting Nomination: _______________________ Title: _________________________________ 
Firm or Institution: _________________________________________________________________________ 
Address: ____________________________________ City, State, Zip: _______________________________ 
Phone: ____________________ Fax: _________________________ Email: __________________________ 
Signature: ______________________________________ Date: ____________________________________ 
 
ALL NOMINATIONS MUST BE SIGNED.  Please submit nominations to:  
 

Juliet Goff 
Kal Plastics 

2050 East 48th Street 
Vernon, CA  90058-2022 
323-581-6194, ext. 223 

 Juliet@kal-plastics.com 

 



SPE Thermoforming Quarterly 31

ANTEC® 2019
Detroit, MI • March 18-21, 2019
CO-HOSTED BY SPE DETROIT

New this year!
ANTEC® has been reformatted into two programs,  

INSPIRE and INSIGHT, to best represent the ideas and  
trends shaping our plastics industry.

ANTEC® 2019 INSPIRE 
420+ technical and business papers and 60+ marketing presentations, 

spanning Monday thru midday Wednesday, you will be able to enjoy  
the traditional ANTEC® that you know and love – complete with 

networking, student events and exhibitor receptions.
 

ANTEC® 2019 INSIGHT
Running from Wednesday midday and all-day Thursday with sessions 
focused on the latest trends in Packaging, Building & Construction, 
and Transportation you will get face-to-face interaction with expert 

representatives from the largest industry segments. Sustainability is woven 
throughout the entire program. Highlights include panel discussions on 
Additive Manufacturing, Lighting as a Design Feature, and Nanotech/

Graphene. INSIGHT will focus on the big picture –and the biggest 
questions being asked in the plastics community today.

www.4spe.org/antec

THE CONFERENCE FOR 
PLASTICS PROFESSIONALS

REGISTER

TODAY!

www.4spe.org/antec
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MACHINERY COMMITTEE
James Alongi
MAAC Machinery
590 Tower Blvd.
Carol Stream, IL 60188
T: 630.665.1700
jalongi@maacmachinery.com

Steven Clark (Chair)
Monark Equipment
PO Box 335
4533 S. Garfield Road
Auburn, MI 48611
T: 989.662.7250
sclark@monark-equip.com

Brian Golden
SencorpWhite
400 Kidd’s Hill Road
Hyannis, MA 02601
T: 508.771.9400
bgolden@sencorpwhite.com

Travis Kieffer
Plastics Unlimited, Inc.
303 1st St. N.W.
Preston, IA 52069
T: 563.589.4752
TravisK@plasticsunlimited.com

Brian Winton
Lyle Industries, Inc.
4144 W. Lyle Road
Beaverton, MI 48612
T: 989.435.7714 x 32
bwinton@lyleindustries.com

MATERIALS COMMITTEE
Juliet Goff
Kal Plastics
2050 East 48th Street
Vernon, CA 90058-2022
T: 323.581.6194
juliet@kal-plastics.com

Roger P. Jean (Chair)
Simona PMC
PO Box 1605
2040 Industrial Drive
Findlay, OH 45840
T: 567.208.9758
Roger.Jean@simona-pmc.com

Phillip Karig
Mathelin Bay Associates LLC
11939 Manchester Road #148
Saint Louis, MO 63131
T: 314.630.8384
karig@mathelinbay.com

Ian Munnoch
MSA Components, Inc.
202 S. Douglas Street
Dodgeville, WI 53533
T: 812.322.5080
imunnoch@msacomponents.
com

Matt O’Hagan
LyondellBasell
7674 Park Meadow Lane
West Bloomfield, MI 48324
T: 248.760.8590
matt.ohagan@lyondellbasell.
com

Laura Pichon
Ex-Tech Plastics
PO Box 576
11413 Burlington Road
Richmond, IL 60071
T: 847.829.8124
lpichon@extechplastics.com

Ed Probst
Probst Plastics Consulting
P.O. Box 26365
Wauwatosa, WI 53226
T: 414.476.3096
ed.probst@probstplastics.com

Eric Short
SIMONA PMC
2040 Industrial Drive
Findlay, OH 45840
T: 567-525-4924
eric.short@simona-pmc.com

Dan Sproles
Sproles Business Consulting
5210 Canton Street
South Bend, IN 60071
T: 574-747-7997
dan@sprolesbusiness 
consulting.com

Paul Uphaus
Primex Plastics
4164 Lake Oconee Drive
Buford, GA 30519
T: 1.800.935.9272
puphaus@primexplastics.com

PROCESSING COMMITTEE
Jim Arnet (Chair)
Hagans Plastics Co.
121 W. Rock Island Road
Grand Prairie, TX 75050
T: 972.974.3516
jarnet@hagansus.com

Robert Browning
McConnell Company
P.O. Box 450633
Atlanta, GA 31145
T: 770.939.4497
robert@thermoformingmc.com

Evan Gilham
Productive Plastics
103 W. Park Drive
Mt. Laurel, NJ 08054
T: 856-778-4300, x225
EGilham@productive 
companies.com

Bret Joslyn
Joslyn Manufacturing
9400 Valley View Road
Macedonia, OH 44056
T: 330.467.8111
bret@joslyn-mfg.com

Stephen Murrill
Profile Plastics
65 S. Waukegan
Lake Bluff, IL 60044
T: 847.604.5100 x29
smurrill@thermoform.com

Jay Waddell
Plastics Concepts & Innovations
1127 Queensborough Road
Suite 102
Mt. Pleasant, SC 29464
T: 843.971.7833
jwaddell@plasticoncepts.com

Steve Zamprelli
Formed Plastics, Inc.
297 Stonehinge Lane
Carle Place, NY 11514
T: 516.334.2300
s.zamprelli@formedplastics.com

DIRECTORS EMERITI
Jim Armor
Armor & Associates
16181 Santa Barbara Lane
Huntington Beach, CA 92649
T: 714.846.7000
jimarmor@aol.com

Lola Carere
302 Sable Trace Ct.
Acworth, GA 30102-7617
T: 770.883.7055
carerelola@comcast.net

Richard Freeman
Freetech Plastics Inc.
2211 Warm Springs Court
Fremont, CA 94539
T: 510.651.9996
rfree@freetechplastics.com

Steve Hasselbach
CMI Plastics
222 Pepsi Way
Ayden, NC 28513
T: 252.746.2171
steve@cmiplastics.com

Donald Hylton
McConnell Company
646 Holyfield Highway
Fairburn, GA 30213
T: 678.772.5008
don@thermoformingmc.com

Roger Kipp
Roger C. Kipp Consulting
3C Owens Landing Court
Perryville, MD 21903
T: 717.521.9254
srkipp@msn.com

Gwen Mathis
6 S. Second Street SE
Lindale, GA 30147
T: 706.346.2786
gmathis224@aol.com

Board of Directors
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A  NEW  GENERATION 
125 TON THERMOFORMER

FOR  SOLID  SHEET
The Model 45 doesn't require a 3rd motion or airbox.  
A smart SASH (Servo Adjust Shut Height) monitors an ac-
curate measuring system to maintain the newly 
designed platens at +/-.002" �atness.
• Air cylinders operate the sheet clamp frame. 
• The bottom platen drives the plugs.
• Option: can be ordered 52'' wide.
• Max. product depth 5''
• Shut height 30''
• Sheet width 48''
• Sheet line 53.5''

www.irwinresearch.com
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Why Join?

Why Not?

it has never been more important to be a 

member of your professional society than now, 

in the current climate of change and global 

growth 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 …
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EXTRUSION SYSTEMS

SUPER G® HighSPEED™

    ENERGY EFFICIENT (PP 6-7+ PPH/HP, 
    2.7-3.2+ KG/HR/HP)
    HIGH MACHINE THROUGHPUTS 
    (2,500+ PPH, 1135 KG/HR)
    ULTRA COMPACT FOOTPRINT

    ULTRA HIGH REGRIND RECOVERY
    RATES (+80%)
    EXCELLENT MELT QUALITY
    AVAILABLE WITH ALL PTI ROLL
    STAND CONFIGURATIONS

PTi’s 4-layer G-SERIES® Quad Cup 4 extruder co-ex complex, mezzanine mounted co-extruders,
& Model G-SERIES® GCVD661824 with dual auxiliary cooling rolls

    MEZZANINE CO-EXTRUDERS/
    COMPACT MACHINE FOOTPRINT 
    HIGH RATES OF PRODUCTION/
    MANY SIZES AVAILABLE
    TITAN® CONTROLS AUTOMATION 
    FOR EASE OF OPERATION

-   MULTI-RESIN PROCESS 
    CAPABILITIES (PP, PS, HDPE, …)
    QUAD CUP, SIDE X SIDE, BARRIER 
    & STRIPE CONFIGURATIONS
    SEVERAL ADVANCED OPTIONS
    TO CHOOSE FROM!

G-SERIES® QuadPLUS™

HVTSE® DryerLESS™

SUPER-G® HighSPEED™ extruders offer “High Density Manufacturing” solutions that
yield high production outputs with small machinery footprints.

DryerLESS™ PET/PLA sheet extrusion demands a robust production solution.  PTi’s HVTSE®

(High Vacuum Twin Screw Extrusion) provides this and more! 

•  EXCELLENT MELT QUALITY
   & LOW MELT TEMPERATURES
•  MONO OR CO-EXTRUSION
   CONFIGURATIONS AVAILABLE
•  ROLL STOCK OR INLINE SOLUTIONS

•  MOISTURE REMOVAL CAPABILITY
   12,000+ PPM (1.2+%)
•  ENERGY SAVINGS REALIZED 35+%
•  TRUE MULTI-RESIN CAPABILITY
   (PET, PLA, PS, PP, …)

G-SERIES® Vertical roll stands offer process 
flexibility for a wide range of applications.

G-SERIES® J-Stack roll stands are well suited for 
high output medium-to-heavy gauge 
processes.

G-SERIES® horizontal roll stands provide an 
excellent solution for thin-to-medium gauge 
applications.

SUPER-G® MultiNIP™ roll stands uniquely 
permit ultra low orientation for lay flat 
thin-to-medium gauge processes.

SUPER-G® MultiNIP™G-SERIES® J-STACKG-SERIES® HORIZONTALG-SERIES® VERTICAL

www.ptiextruders.com
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You make ideas real by giving them shape and form. As your partner,  
we’re committed to supporting you by manufacturing customizable 

thermoplastics of the highest quality in low MOQs with short lead times.  
Plus no stress. We get it, and make sure you do, too.

Learn more at sekisui-spi.com

Get everything you need  
in no time flat.

www.sekisui-spi.com



