
MGS Marshalls 
Manufacturing Muscle
In Battle Against Coronavirus, Molder Powers Up 
Processing, Moldmaking & Automation Activities

12 Novel Material Targets 
BOPP, BOPET Film

16 New Way to Measure 
Melt Temperature in 
Molding

46 Tips on Using Color 
Concentrates

A property of Gardner Business Media

VOL 66JULY 2020 No- 7



© Copyright 2020 Novatec, Inc.

50 Years of Air Flow and Drying Excellence 

www.novatec.com/scrubx
800-237-8379 | sales@novatec.com

Introducing the Novatec ScrubX Series

>> Even with the use of masks, airborne viruses can circulate for up 
to 5 hours.  In a factory setting, the virus can attach to particulate 
and circulate for up to 48 hours. 

>> ScrubX features an air circulator, scrubber and sanitizer that traps 
airborne particulate and kills viral matter automatically with our 
interlocked, multi-stage UV system. 

>> Mobile units can be easily moved or multiple units can be installed 
	 in fixed locations.

>> Built-in controls automatically measure air quality index and filter
status for complete remote monitoring. 

Protect your employees...

Stop particulate accelerating 
COVID-19 in your factory.

Advanced, no contact infrared temperature screening 
system helps to detect and screen for potential Coronavirus. 
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On-Site
Coronavirus Test Kits Test 
MGS’ Manufacturing Mettle
MGS Manufacturing is marshalling 
its injection molding, moldmaking 
and automation skills in a tightly 
compressed timeline to out� t the 
equivalent of a full-scale injection 
molding plant for COVID-19 test kits.

By Tony Deligio
Senior Editor

40  

New to Using Color 
Concentrates? Follow These 
Tips to Improve Results
With a focus on highly loaded color 
concentrates, here is a guide for proces-
sors of rigid packaging and building 
products on how to specify the appro-
priate colorant for these applications.

By Ronald Harris and Hari Rajaraman
Chroma Color Corp.
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Micelli Mold Co., one of a handful of 
chocolate moldmakers globally, became 
one of Chinese injection molding 
machine maker Bole’s � rst U.S. custom-
ers, using its presses to mold polycar-
bonate chocolate molds in Long Island. 
Senior Editor Tony Deligio reports.
short.ptonline.com/chocolate

BLOG: Plastic Molds for 
Chocolate Molding Formed 
from Aluminum Tools

Web Exclusives — There’s more on the web at PTonline.com

BLOG: Processors Respond to Coronavirus Crisis 
Check out our updated coverage on how processors of all kinds geared up to help the 
nation respond to the COVID-19 pandemic.
ptonline.com/blog

NEWS: Machine Builders 
Are Responding to COVID 
Pandemic, Too  
Maguire Products Inc., known as 
a leader in blending, drying, size-
reduction, and other auxiliaries, 
has joined the � ght against the 
coronavirus pandemic by supply-
ing a � exible shield for safe social 
distancing that can be installed 
and uninstalled in seconds.
short.ptonline.com/shield
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One-week turnaround quickly delivers  
your product to its final destination.

Request a sample
www.StarPlastics.com 
PC • ABS • PC Alloys

EXPEDITING 
 Every Color Match

Change Molds Faster
with SMED Friendly Accessories:

FasTie ® Quick Ejector Tie-In
Connects and disconnects mold and 
press ejector systems in a snap,
without modifications to mold or press.

Duoflow ® Aluminum Manifolds
Simplify water hook-up to a single 
supply and return connection. Mount 
directly to molds in storage.

SWAP ® Valves 
Shave 15 to 20 minutes from each 
mold change. Quickly and cleanly 
clear cooling water lines between 
mold changes using shop air.

with SMED Friendly Accessories:

Follow the QR Code for SWAP Valve details.

engineering, inc. www.smartflow-usa.com
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Over the years you may have attended of one our webinars. These 

are hour-long presentations on a Go-to-Meeting platform. 

Registration is generally free, and those 

who attend can interact with the presenter 

and ask questions. We archive these presen-

tations on our website. If you go to ptonline.

com, click on the Events dropdown on the 

top navigation bar and select webinars, 

you’ll see lengthy list of webinars we have 

coming up (feel free to register) and those 

that have been held over the last year (you 

can register for those too.)

These webinars have been very well-

attended over the years. But since the 

coronavirus pandemic, attendance has in some cases quadrupled. 

Clearly, people working from home are taking the opportunity to 

catch up on technology and emerging trends and, well, learn.

As states begin to loosen restrictions on travel, we hope this 

desire to learn continues. To grow as a professional—and to help 

your company evolve and grow along the way—the learning 

must never stop. I’m a � rm believer that as we emerge from the 

worst of the COVID-19 crisis, there will be opportunities for the 

entire plastics supply chain—including processors—to expand 

their business as new 

opportunities come 

to the fore.

I bring all of this up because, as I write this column in 

mid-June, we are still a go for the Plastics Technology sixth annual 

Extrusion Conference. And not only that: This year, Extrusion 

2020 will be co-located with Molding 2020. (We had to reschedule 

Molding 2020 from its original March 17-20 date because of the 

pandemic.) Both conferences will be at the Donald J. Stephens 

Convention Center in Rosemont, Ill., Oct. 13-15. Both technical 

programs have been � nalized. Turn to p. 17 of this issue for more 

information on Molding 2020 or point your browser to 

moldingconference.com. Turn to p. 57 for more information on 

Extrusion 2020 or point your browser to extrusionconference.com.

Both Extrusion 2020 and Molding 2020 are educational confer-

ences where industry leaders discuss the latest developments in 

various processes, equipment, materials and management tech-

niques, with special emphasis on adding value to your business. 

Both place a heavy emphasis on best practices. Both feature 

morning general sessions that focus on broader topics, with after-

noon breakout sessions that hone in on more speci� c areas.

Anyone who registers for either conference will have unfettered 

access to both. Of course, we don’t expect all that much moving 

about between conferences, but it’s possible, for instance, that a 

blown � lm processor who registered for Extrusion 2020 might be 

interested in a presentation on smart manufacturing that’s on the 

docket for Molding 2020. If that’s the case, he or she can simply 

walk to the other side of the hall and sit in. It’s also possible, of 

course, that a process engineer who registered for Molding 2020 

may work for a company that also does some complimentary 

pro� le extrusion. In that scenario, such an attendee can check out 

any or all sessions in the Extrusion 2020 Pipe/Pro� le/Tubing track. 

We will have ample signage and sta�  at the combined event so 

everyone will know what is happening and when.

Importantly, we’ve synchronized our two programs so that all 

networking opportunities—breaks, lunches, receptions—occur at the 

same time. So as an attendee you’ll be able to visit all exhibitors and rub 

elbows with all attendees at both events.

I recommend that you bookmark 

our conference websites and check 

there regularly for updates to the 

agenda, exhibitors and sponsors, regis-

tration, and hotel information. 

One � nal note: We are carefully monitoring the � ve-phased 

reopening plan for businesses by Illinois Governor J.B. Pritzker. Our 

events team will continue to provide updates as we learn more regarding 

the state’s plan for hosting conferences and trade shows this fall. 

FOLLOW US
@plastechmag

@jimcallari

Two for One: Molding, Extrusion 
Conferences Co-Located in October
Plastics Technology is bringing Molding and Extrusion Conferences to 
Illinois in October. Attendees for either can attend sessions in both.

Jim Callari
Editorial Director
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Milacron Announces Rental 
Options for New Machinery
Milacron, in conjunction with its 
exclusive � nancing partner, Equip-
ment Finance Group (EFG), launched an 
equipment rental option on March 25 to 
give processors the ability to tempo-
rarily increase capacity for production 
of items to aid in the � ght against 
COVID-19. Machinery rental is available 
with 12-, 18- and 24-month options. At 
the end of the term, the equipment can 
be returned with no further obligation; 
or bought for a predetermined price 
that includes credits from previous 
payments; or continue to be leased.

Milacron’s Quick Delivery Program, 
which includes the Roboshot, Q-Series 
and MPs, allows machines to be deliv-
ered to domestic facilities in as little 
as � ve days.

Brown Machine Group Acquires 
aXatronics Robotic Capabilities
Thermoforming equipment manufac-
turer Brown Machine Group (BMG) 
has acquired the robotics capabilities 
of automation equipment supplier 
aXatronics of Loveland, Ohio. The 
aXatronics staff is joining BMG’s Nalle 
Automation Systems (NAS) depart-
ment and will manufacture and support 
aXatronics equipment at the NAS 
facility in Knoxville, Tenn. Dave Whelan, 
formerly aXatronics’ president, is now 
NAS’ director of robotics.

A certi� ed Motoman Robotics 
Strategic Partner, aXatronics offers 
such products as stackers, loaders, 
product handlers, case packers and 
robotic end-of-arm tools. Says BMG 
CEO Greg Wolf, “This addition to BMG 
� lls a much-needed void to expand our  
automation capabilities.”

New Global Standard Aims to Harmonize 
Injection Molding Machine Safety
ISO 20430 for injection molding machines will allow machine builders to have 
one global standard for machines, eliminating the need to create different 
models for different markets, while also allowing countries that had no safety 
standard to apply an international one, according to Dr. Harald Weber of the 
German Plastics and Rubber Machinery Association (VDMA). Using the existing 
European EN 201 standard as a basis, the new international ISO standard was 
created via collaboration among 40 experts across machine makers, trade 
associations and health and safety organizations from 13 countries.

From the U.S., 
Stan Glover of Zeiger 
Industries represented 
the Plastics Industry 
Association (PLASTICS). 
Also representing U.S. 
interests in this proj-
ect were experts from 
Milacron and Arburg’s 
U.S. subsidiary, among 
others. “The most 
important thing is 

the harmonization of the existing international standards, so that machine 
manufacturers do not need to build different versions of the machines,” 
Weber told Plastics Technology, citing as an example the U.S. market’s prior 
requirement for an additional mechanical restraint, known as the jam bar.

Covering 148 pages and created by the ISO/TC 270 technical committee, 
the document, according to ISO, “speci� es the essential safety require-
ments for the design and construction of injection molding machines for the 
processing of plastics and/or rubber and provides information for their safe 
use.” The standard applies only to injection machines with hydraulic and/or 
electrical drives for platen movement (not manual presses). 

Weber told Plastics Technology that the new standard also takes into 
consideration technological progress by machine makers, including improve-
ments in safety features. In particular, the group looked at newer machines’ 
ability to perform speci� c machine movements, which were previously not 
allowed, in special control functions like maintenance or setup in a manual 
mode when the safety gate is open.

“With the described safety concept, these operations can be carried out 
safely and do not give incentives for manipulation of the safety system,” Weber 
states. “A too-safe machine, which cannot be operated, becomes unsafe.” 
Weber also noted that annexes within the document describe different solu-
tions that have been completely revised, making them clearer and inclusive of 
additional solutions, like the use of contactless position detectors.
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the right choice 
Injection molding 
machines by ENGEL

www.engelglobal.com/injectionmolding/us

CONTACT ENGEL:
(717) 714-3150
contact.us@engelglobal.com

Our stock machines, located here in the US, will 
make your production life easier. The wide selection 
of all-electric and hydraulic machines available can be 
used for any application – high volume and precise 
production delivered in the shortest possible time. 
More than 200 employees in the US are here to 
support you. Give us a call to talk about what machine 
best fits your needs. 
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Coronavirus Doubles Demand for 
Used Blow Molding Machines
“The used machinery market since February is experiencing huge demand and supply 
swings that are affecting used machine prices,” says Gema Álvarez, marketing and public 
relations director of MachinePoint, a global dealer in used plastics machinery, based in 
Spain with of� ces in the U.S., Mexico and 10 other countries (machinepoint.com). Attrib-
uting this instability to the coronavirus pandemic, she adds, “Blow molding machines 
of all kinds (stretch, injection-stretch 
or extrusion) have doubled in demand 
and halved in supply” in response to 
soaring demand for hand sanitizers, 
alcohol, glycerin, bleach, cleaning prod-
ucts, and beverages like water, juices 
and beer. “The bottle and bottling 
industry is producing at 100% above 
their regular capacity, running up to 
� ve shifts in some cases,” says Álvarez.

Injection molding machinery for 
crates is also in higher demand, she 
notes, as consumers stock up their 
home inventories. “While a large part of the economy stands still, the � exible packag-
ing industry is at full capacity, running 30% above normal levels.” MachinePoint also 
handles � lm extrusion equipment.

An additional factor, Álvarez notes, is governments closing borders and disrupting 
trade. “We have many machines waiting to be picked up due to trade barriers at origin, 
destination or transit countries.” Making things worse, “Cargo air fare is at 300% of the 
prices before COVID-19. We are having to accept these prices to ship molds, hot runners, or 
die heads that are urgently needed in Germany, Italy, Spain, Mexico or the United States.”

Thermally Conductive 
PC Used for Auto LED 
Fog-Lamp Housing
Covestro reports what is believed 
to be the � rst application of a 
thermally conductive polycarbonate 
to injection mold an automotive LED 
fog-lamp housing. The company’s 
TC8030 PC is used on a light truck by 
a major OEM. The application was 
named a Materials Category � nalist 
in the 2019 annual SPE Automotive 
Innovation Awards Competition.

The plastic lamp housing 
provides more than 40% weight 
savings vs. the previous die-cast 
aluminum version, as well as over 
10% reduction in component count 
resulting from design integration, 
20% cost reduction for the full 
lamp assembly, and a 30-lumen 
increase from improved LED heat 
management.

Mytex Polymers Plans Expansion
Engineered polyole� ns custom 
compounder Mytex Polymers, owned 
by Mitsubishi Chemical Corp., plans 
to expand capacity at its Covington, 
Ga., facility to meet demand for 
long-glass polypropylene (LGF-PP) 
compounds. The $7 million invest-
ment will entail a new production 
line at the company’s 140,000-ft2

facility and will create 15 new jobs.
Mytex compounds high-perfor-

mance polyole� n materials for auto-
motive parts (exterior and interior), 
household appliances, recreational 
vehicles, industrial equipment and 
specialty packaging. The company 
is best known for its Funcster 
pultruded LGF-PP for injection 
molding in structural applications.

Simulation Software Speeds LSR Mask Development
Arburg and moldmaker Polar-Form Werkzeugbau of Germany worked with CAE soft-
ware provider Sigmasoft to simulate the layout of a complete LSR mold for protec-
tive face masks and optimize the mold design for process ef� ciency and robustness, 
according to Sigma’s Thomas 
Klein. In particular, Sigmasoft 
virtual molding software was used 
to evaluate gate location, vent-
ing, and cooling channels for a 
four-cavity LSR tool. The program 
was able to predict the process 
parameters for the mask, including 
required cure time. This ensured a 
tool that would not trap air and 
lead to defects. 

For precise control of the 
mold’s temperature pro� le, the 
simulation determined that the 
number of temperature sensors 
in the mold should be increased 
to six, and it optimized their best 
location within the tool. Sigma 
noted that this helped pro� le the 
heating cartridges and determined 
optimal insulation of the mold to 
be as energy ef� cient as possible.

“The partners were under enormous pressure because everything had to run 
smoothly right away,” says Klein. The simulation work was completed within 24 hr. The 
mold runs Wacker’s nonpostcure Elastosil LR 5040 at 180 C. 
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Engel has partnered with moldmaker Hack Formenbau of Germany 
to deliver ready-to-run production cells for COVID-19 test swabs. 
The two-component test swabs feature an elastomeric tip for 
specimen collection overmolded onto a 
rigid stick produced from a 32-cavity mold 
with a cycle time of 6 to 8 sec.

The cell is based on a tiebarless, 
hydraulic, two-component Engel victory 
injection machine with an integrated 
Engel viper linear robot, which automates 
removal and depositing of the swabs. 
The machine is equipped with Engel’s iQ 

weight control for high process and part consistency.
An Engel spokesperson told Plastics Technology that the 

production cell is sold “off-the-shelf” but can be customized 
according to individual requirements. Hack devel-
oped the two-component design, initially with 
three different head design proposals, building 
on its experience with tooling for small bristles. 
At K 2016, Hack and Engel partnered on a cell to 
mold interdental brushes. Engel says the mold 
and cell can be adapted in the future for other 
projects, such as test swabs for in� uenza or 
other medical examinations.

The two-component test swabs feature an elastomeric tip for production cell is sold “off-the-shelf” but can be customized 

Injection Molding: RJG Adds 
Virtual Training, Consultation
Injection molding training and technology 
supplier RJG Inc. has developed virtual train-
ing and consulting services to continue serving 
clients from afar during the coronavirus outbreak. 
RJG transitioned several of its training courses 
to an online setting, offering live interactive 
sessions as well as self-guided labs. These 
courses are led by RJG’s experts, and most take 
place over several days for a few hours a day.
    The online courses include:
 • Fundamentals of Systematic Injection Molding
 • eDART Training in Spanish
 • Fundamentals of Machine Performance
 • Injection Molding Essentials (English, Spanish)
 • Math for Molders
 • Part Design (coming soon)
 • Mold Design (coming soon)
 •  Systematic Molding for Liquid Silicone Rubber 

(coming soon)
In addition, RJG has launched several free 

online webinars to support injection molding 
education, including molding tips and discus-
sions of the latest innovations. Finally, the 
company has also introduced virtual consulta-
tion services to provide one-on-one guidance to 
molders. RJG said its online consulting services 
can support companies dealing with unique 
processing issues, launching a new tool, or 
getting started in injection molding. RJG devel-
ops custom consultation plans for each client.

Virtual consultation services include 
curve interpretation, where RJG helps clients 
determine what their process-monitoring data 
is telling them so they can make adjustments 
and improve ef� ciency; sensor placement 
strategy, where RJG assists clients in choosing 
the correct sensor type and placement; and 
process optimization, where RJG helps clients 
optimize their injection molding processes, 
whether they are using RJG equipment or not.

Stork Names Distributor for the Americas
Stork Plastics Machinery BV of The Netherlands has signed an agreement 
with Chudleigh Sutch of the U.K. to distribute Stork injection machines in 
North and South America. Established in 1978, Chudleigh Sutch provides 
global service and sales in Europe, Asia Paci� c, and Oceana for turnkey injec-
tion molding systems. The company represents Brink Group and Frigel, along 
with Stork. Per the agreement, Chudleigh Sutch will develop a local service 

and sales network throughout 
North and South America.

Ben Sutch told Plastics Tech-
nology that “Stork has been a long 
time player in the U.S. market and 
works with many prominent well-

known converters.” Stork machines range in clamp force from 200 to 2000 tons 
and focus on high-speed packaging applications. The company has dedicated 
lines for speci� c applications, including the Potline for � ower pots, Crateline 
for logistics packaging, Foodline for food packaging, Pail-Line for buckets, and 
the Plus-line for high-speed and thin-wall applications.

Turnkey Molding Cell for COVID-19 Test Swabs

Custom compounder Polymax TPE, Waukegan, Ill., has expanded capacity for 
its P-Series and A-Series medical-grade TPEs used in products to help meet 

the increased demand caused by COVID-19. The company has 
been increasing production of medical-grade TPE’s since Febru-
ary, starting with the P-Series product line. One grade, P3838, is 
molded into a diaphragm serving as a critical component for a 

sputum aspirator. With rapidly spiking demand 
for medical-grade TPE’s, the company has 
increased its focus on producing TPE’s suitable 
for face-mask applications and other personal 
protection equipment (PPE).

TPEs are possible substitutes for traditional 
materials used to make face masks, such as sili-
cone and latex. Polymax has shifted focus to help-
ing provide solutions to meet the growing demand 
for reshoring of PPE products to North American 
production. Says Polymax TPE’s v.p. of sales Tom Castile, “The COVID-19 crisis 
has quickly created an urgency to source TPE products domestically.”

Polymax has expanded production of its A-Series medical-grade TPE that 
adheres to engineering thermoplastics and features the widest hardness 
range of its kind in the industry. Some specialty production will be moved 
from the � rm’s Chinese plant to Waukegan.

Polymax TPE Boosts Capacity of Medical 
Grade TPEs to Combat COVID-19
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Within the last couple of years, biaxially oriented polyethylene 

(BOPE) has emerged as a major potential contender in packaging 

designed for recyclability. As is the case 

with the longer-running trend of all-PE 

blown-� lm packaging (e.g., standup 

pouches), the drivers for this monomaterial option are sustain-

ability and the circular economy. Nova Chemicals is among the 

companies leading in development of BOPE.

At the 2019 K show in Düsseldorf, SABIC  launched a new 

LLDPE for BOPE � lms. The company showed examples of BOPE 

standup pouches suitable for confectionary and snacks; frozen, 

fresh and dried fruit 

and vegetables; 

and packaging 

for personal-care 

products. BOPE boasts 

good printability, high 

mechanical proper-

ties and toughness, as 

well as very high seal 

integrity. SABIC’s new 

material also enables 

BOPE � lm to provide 

controlled, linear 

tear direction, thus 

making the package 

easy to open.

More recently, 

Nova has collaborated 

with several organi-

zations across the 

supply chain to develop monomaterial BOPE packaging, focusing on 

a particularly pressing market need for bi-oriented HDPE (HD-BOPE) 

BOPE Takes Aim at 
BOPP & BOPET Films
Nova’s new biaxially oriented 
HDPE is an easily recyclable 
monomaterial contender 
with multilayer BOPP or 
monolayer BOPET � lms.

HD-BOPE has 
potential for 
becoming an 
industry standard 
for recyclable � lms.

HD-BOPE offers a monomaterial 
alternative to multilayer BOPP or 

monolayer BOPET

By Lilli Manolis Sherman
Senior Editor

for the tenter-frame process to replace multimaterial packaging based 

on bi-oriented polypropylene (BOPP) or monolayer PET (BOPET).

Nova says HD-BOPE packaging is more easily recyclable and can 

enable higher recycling rates for � exible packaging and help brand 

owners achieve their circular-economy commitments. While BOPP 

has a decades-long head start in bi-oriented � lms, HD-BOPE has 

potential to become an industry standard for recyclable packaging 

over the next several years, says Owen Lightbody, team lead for 

technical service in performance � lms. 

OPTIMIZED HDPE
The tenter-frame process used to bi-orient � lms is very demanding, 

and most of the equipment in place today has been designed around 

PP, PET and nylon, Nova experts explain. While LLDPE can easily be 

stretched, � lms made with it lack the sti� ness and heat resistance 

required for most high-performance applications, which can be 

achieved with HDPE. As such, Nova views HDPE as the more desirable 

material for BOPE � lm, though conventional HDPE also presents a 

major challenge—a lack of elasticity to be stretched to any great extent. 

Now, Nova Chemicals has developed HDPE grades speci� cally 

for the biaxially oriented � lm process, improving the production 

of HD-BOPE � lms, which the company believes will enable game-

changing opportunities to create monomaterial packaging suited 

to a circular economy.

Two � lm designs are already receiving considerable market 

interest. The � rst is a 100% HDPE print web, and the second is a sealant 

� lm. The sealant � lm provides low seal-initiation temperatures on a 

packaging line without sticking to any rollers on the tenter-frame line. 

“We’re seeing a high level of interest and activity in HD-BOPE 

across multiple global regions, and we anticipate a rapid expan-

sion of these � lms in many packaging segments. We also expect 

oriented LLDPE � lms to grow in the next few years due to perfor-

mance advantages over conventional blown and cast � lms. As the 
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� exible packaging industry pursues mono-

material packaging solutions, LLD-BOPE is 

well positioned to replace cast PP, BOPET 

and BOPA (bi-oriented nylon) in many 

applications,” says Lightbody.

PROCESSING CHALLENGES
While the pro� le of BOPE has been ele-

vated by the combination of sustainability 

commitments made by brand owners and 

the attractiveness of monomaterial pack-

aging for enhanced recyclability, the 

reality is that the supply chain is mainly 

equipped with legacy tenter-frame lines 

designed around PP. The primary chal-

lenge is developing HDPE technology that 

has a suitable orientation window to be 

processed on these existing tenter frames.

Nova collaborated with leading tenter-

frame machine builder Brueckner Group 

to optimize HDPE resin technologies for 

BOPE and accelerate the commercializa-

tion of HD-BOPE � lms. Areas of focus were 

extrusion output and achieving reliable 

production with no � lm breaks. Continued 

improvement in output rates will be 

achieved through a combination of novel 

PE resin architecture and equipment opti-

mization such as Brueckner’s novel BOPP/

BOPE hybrid tenter-frame design. 

Highly specialized resins that 

o� er a tailored viscosity pro� le for the 

Another 
potential 

application 
for HD-BOPE. 

tenter-frame process, extremely low gels, and lot-to-lot consistency are required for 

processing defect-free � lms, according to Lightbody. 

ADVANTAGES OVER BOPET, BOPP
The number and complexities of the di� erent applications using BOPP, BOPET and/or 

BOPA (biaxially oriented nylon) are sizable and completely replacing them with BOPE 

would be unrealistic. Nonetheless, there are many packaging segments where a BOPE 

option is advantageous from a performance and/or circular-economy perspective. The 

most signi� cant bene� t of BOPE over alternative materials is easier recyclability. 

45,000+ 
Units 

Installed

Supporting 
Equipment 
Installed 50 
Years Ago

$4.5 
Million in 

Parts Ready 
to Ship

Thermal Care is the leader in chiller innovation and
technology. We are the ONLY company to offer industrial 
central chillers in 3 different compressor technologies:
variable-speed centrifugal, scroll and rotary screw. Each 
has its own unique benefits, all designed for energy
efficiency and long life. Not sure where to start? We can 
help! Give us a call at 888-475-9307.

888-475-9307
 info@thermalcare.com
www.thermalcare.com

Life is Full of Choices…
Thermal Care Can Help Find the Solution
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The perfect blend. Every time.

Plastrac puts you in total 
(touchscreen) control.
Our new touchscreen controller, optional  
on all our blenders, puts complete,  
intuitive process management at your  
fingertips. Set-up parameters are viewable  
during operation and stored automatically.  
There is a non-volatile shot counter. A thumb  
drive enables easy software updates and transfer of the recipe files.  
A full keyboard enables easy entry of all recipe and component  
names. All events and alarms are captured with both a real time  
and a day stamp. In other words, everything you always wanted  
to know about blending in a single panel.

610-356-3000  •  Plastrac.com

Polypropylene is typically more di�  cult to recycle due 

to lack of recycling streams in some world regions, 

including much of North America, and many BOPP-

containing structures and applications are multimate-

rial. HD-BOPE could thus be an important innovation 

for the widespread adoption of monomaterial recy-

clable packaging.

More broadly, many traditional � exible packages 

are composed of mixed-material laminates such as 

PET/PE to deliver the required performance such as 

sti� ness, heat resistance and seal performance. Due 

to the wide range of PE product densities, PE can meet 

a wide range of performance requirements. Lower-

density materials such as LLDPE exhibit outstanding 

seal properties, while higher-density PE materials 

provide sti� ness and heat resistance. HD-BOPE results 

in sti� er � lms that enable downgauging, as well as 

low tear properties to create easy-open packaging, 

and a dramatic enhancement of optical properties, 

which improve the package’s shelf appeal compared 

with standard HDPE. Nova also has several LLD-BOPE 

grades and can work with processors to design 

HD-BOPE/LLD-BOPE monomaterial laminate � lms. 

Nova Collaborates With
Processors, Machine Builders
Recognizing the need for HD-BOPE in the marketplace, Nova 
Chemicals sought out industry leaders and partners, including:

 •  Toray Plastics America Inc., Providence, R.I., whose � lm manufac-
turing expertise and knowledge of oriented � lms in packaging applica-
tions was very valuable in developing HD-BOPE technology, according 
to Lightbody. Toray Plastics has been a leading manufacturer of PET, PP, 
bio-based and metalized � lms for � exible and rigid packaging, lidding, 
and graphic, industrial, optical, and electronic applications. Nova and 
Toray jointly conducted pilot-line trials, which provided instant feed-
back on processing and orientability of various HDPE resin candidates, 
and evaluated the resulting � lm performance. This collaborative 
approach helped Nova Chemicals to optimize its resins for HD-BOPE.

 •  Brueckner, a leading tenter-frame OEM, and Portugal’s major 
� lm manufacturer Polivouga. Together they have evaluated a 
number of HDPE resins for biaxial stretching on pilot lines at 
Brueckner’s facility and on a commercial line in Portugal. Both 
Nova and Brueckner view BOPE as a promising circular-economy 
building block, providing another solution for the industry to 
reach the target of 100% recyclable packaging.
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Achieve High Efficiency 
Chiller Performance
The High Efficiency Central Chiller is designed 

to handle the most demanding process cooling 

needs. Multifaceted redundancy virtually eliminates 

downtime to keep your process up and running. 

Available in 20-60 tons, the compact chillers can 

be combined to offer up to 600 tons of chilling 

capacity with substantial energy efficiency gains.

High Efficiency 
Central Chiller

“Energy is a big part of the cost of 
producing a part. Having this kind of 
chiller technology helps us to ensure 

our products are profitable for us.”

Facilities Manager, Badger Meter

www.sterlco.com | 262-641-8600



The other main approach has been to purge some melt and 

stick a probe manually into the blob of purge—which has been 

proven by long experience to give highly variable results that 

are sensitive to operator technique. A variation on this method 

using an infrared scanner reportedly also requires careful tech-

nique and measures only the surface of the purged material.

A few companies are addressing this problem with new 

technologies that are not yet widely adopted. (We have reported 

on such technologies from Md Plastics and Futaba Corp.) Just 

released onto the market this spring is an approach developed 

and patented by a retired tooling and molding specialist that is 

said to overcome the limitations of historic methods.

DISPELLING THE MYSTERY
Rich Bleck spent 38 years in plastics as a 

mold technician, tooling buyer and super-

visor, program manager, molding process 

engineer and R&D engineer at global 

medical injection molder Phillips Plastics 

(now Phillips Medisize, part of Molex), and 

worked closely with RJG Inc. and John 

Bozzelli of Injection Molding Solutions/

Scienti� c Molding. Since retiring in 2010, 

he has operated Procon Training & 

Consulting in Phillips, Wis.

Bleck’s career a� orded him ample 

experience with the vagaries of melt-

temperature sensing. “I spent thirty or 

forty thousand dollars buying di� erent 

infrared and conventional pyrometers, 

probes and preheaters for Phillips to try 

to solve this problem,” he says. “Melt 

temperature has always been a mystery, 

as it is di�  cult to measure accurately. Few processors have the 

time, knowledge or equipment to get a handle on it. When they 

have a processing problem, one of the � rst things a service techni-

cian asks is, ‘What’s your melt temperature?’ The molder answers, 

‘My barrel is set at such-and-such. Beyond that, I don’t know.’ 

There is general agreement among processing specialists that 

melt-temperature control remains one of the “last frontiers” of 

injection molding process control. “You can’t 

control what you can’t measure” is a funda-

mental axiom, and the real problem here is 

the lack of an accurate, repeatable, practical, and generally 

accepted method of measuring the melt temperature inside the 

barrel or nozzle of an injection machine.

Methods tried in the past include inserting a sensor through 

the wall of the nozzle. Experts say the sensor reading with this 

method is overwhelmingly in� uenced by the steel temperature 

of the nozzle rather than the melt. Even if the tip of the sensor 

is exposed directly to the melt, it will measure only the cooler, 

slower-moving melt closest to the nozzle wall, due to the laminar-

� ow behavior of plastics. And it has proven impractical to insert 

the sensor near to the center of the � owing stream, owing to the 

dynamic forces on the fragile sensor.

By Matthew Naitove
Executive Editor

Fast, Simple, Low-Cost Method 
Unveils ‘True’ Melt Temperature
Long a mystery to injection molders, actual temperature 
of melt entering the mold is said to be revealed by an easy 
procedure that is repeatable and takes less than a minute.

New Melt Temperature Measurement 
System (MTMS) comes as a kit with 
metal “purge puck” and retainer ring, 
50 plastic insulator cups for one-
time use each, two thermocouples, 
and peak-hold pyrometer.
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70+ years Serving 
the Plastics Industry

IMS Series
Stainless Steel 

Loaders
Easy to operate with great features, 

reliable performance and IMS Quality

#137121
Model 200

#133758
Model 400

#137122
Model 800 

#133656
Model 200JT

#137123
Model 300JT 

Now with “No-Load” 
Material Alarm

70+ years Serving the Plastics Industry
Contact IMS technical experts for assistance.

Check out our website and 
catalog for all loader options!

Tech Support: 1.866.467.9001     Toll Free: 1.800.537.5375
www.imscompany.com/PT14

Hinged flip-top lid with quick-release 
clamps for easy filter changes

Alarm strobe light provides visual and audio 
alarm if loader doesn’t sense material

Safety screen in lid prevents resin pellets from 
destroying motor should filter damage occur



70+ years Serving 
the Plastics Industry

Brass Tools
Scrapers/Brushes/Hammers
Sprue Pullers/Rods/Screwdrivers 

•  Will Not Mar Delicate Mold Surfaces 
•  Non-Magnetic 
•  Advised by OSHA and NFPA in Hazardous Environments 

Power-driven Brass Brushes also available—Inquire

70+ years Serving 
the Plastics Industry

Bronze Hand Tools
Stronger than Brass - 
Spark and Scratch Resistant
•  Pliers, Sprue/Part Pullers, Side Cutters and Wrenches
•  Curable Solid Bronze - 24 HRC 
•  Comfortable Anti-Slip Grips
•  Affordable Quality

Safely Work On or Around Molds

BSC6 BFP6
BAP6

BSC8 BAP8 BFP8 BNN458 BNN8
BPP9

BTGP10

 165790 BSPK10 10 PIECE Bronze Sprue Puller KIT (Includes one each above)

800.537.5375   •   www.imscompany.com/PT17

Call TODAY or Visit 
Our Website For 

More Information!
www.imscompany.com/PT16
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“Please do not make the mistake of thinking the temperatures 

shown on the controller screens are actual melt temperatures. 

Those thermocouples are reading steel temperatures along the 

barrel, not melt temperatures.”

And why is melt temperature so important? Answers Bleck, 

“Melt temperature in� uences the plastic’s viscosity or resistance 

to � ow, which is critical in obtaining optimal part dimensional 

control. Consistent viscosity allows for repeatable � lling of the 

mold with consistent cavity pressure.”

That is what led Bleck in 2015 to start developing his patented 

Melt Temperature Measurement System (MTMS). It involves 

an adaptation of the purge measurement concept, but with an 

important di� erence. The shot is purged into an insulated cup 

� tted with a thermocouple. Bleck notes that such an approach has 

been tried in the past, but says it is very di�  cult to use with small 

shots, because it requires multiple shots to � ll the cup. This not 

only takes additional time, but ignores the e� ects of screw rpm, 

backpressure and residence time on the melt temperature.

Bleck’s MTMS avoids such limitations by purging into and 

through an insulated cup, which has a large exit channel on the side. 

This can measure temperature of almost any size shot, from 0.5 oz 

to 10 lb, Bleck says. It works as follows:

 1.   Establish a stable process—run for at 

least 10 min or around 20 shots.

 2.  Switch the machine to manual control.

 3.  Retract the barrel.

 4.   Set a machined metal “purge puck” into 

the locating ring on the platen, where it is held in place by magnets.

 5.   Before placement in the locating ring, the purge puck has a 

small plastic “insulator cup” pressed into place, and a thermo-

couple probe inserted through the side of the purge puck and 

through the insulator cup. The probe is connected to a simple 

handheld pyrometer readout device.

 6.   Bring barrel forward and purge a full shot through the insulator 

cup. Read melt temperature on the pyrometer. (Watch this in 

action at short.ptonline.com/MTMS2.)

Bleck says the procedure involves less than a minute of total cycle 

interruption—as little as 35 sec. It’s also advantageous in terms of 

operator safety, as personnel are protected by the closed purge 

guard during the measurement.

The insulator cup is injection molded of PP, but it reportedly 

can be used for almost any material at a temperature up to 650 F, 

because the heat exposure is brief and “We generate no pressure 

in the cup,” Bleck notes. He concedes that the cup is not suitable 

for use with highly � lled materials. The cup itself is “smaller than 

thimble size” with a volume of only 0.8 oz. It is used only once.

The thermocouple probe is deployed in a manner so that melt 

� ows � rst over and surrounds the body of the probe before it � ows 

past the sensing tip. This prevents the body of the probe from being 

a heat sink that distorts the temperature measurement. What’s 

more, Bleck points out that the probe can be removed cleanly from 

the cup and purge puck, because at the end of the test, material in 

the center of the purge is still molten. “When you do a conventional 

purge measurement, you’ll typically � nd a ‘skin’ of plastic solidi� ed 

around the sensing probe. Not with this system.”

Bleck notes that this method requires minimal training—“So 

anyone on the � oor can use it”—and has excellent repeatability 

(±1% or typically ±4-5° F) between operators.

The MTMS is manufactured and marketed for Procon by Schmit 

Prototypes, a rapid-prototyping service in Menomonie, Wis.    

(schmitprototypes.com). It is supplied as a kit ($899) in a carrying 

case containing the purge puck, a pack of 50 insulator cups, a metal 

ring that holds the cup in place, two thermocouple probes, and a 

pyrometer, which measures three times a second and displays the 

peak temperature measured during the purge shot. Additional cups 

are available for as little as 50¢ apiece.

Commercially available since mid-April, 15 kits were shipped in 

the � rst two weeks, including one to Austria; and there have been 

inquiries from as far away as Singapore. “The biggest response was 

from medical molders,” says Bleck.

Andy Gruber, a process engineer at Phillips Medisize in Phillips, 

Wis., worked with Bleck when he was on sta�  there and since last 

November has helped with prototyping the MTMS. He describes the 

new system as “ground breaking” and “a huge advance” because it’s 

You can’t 
control what 

you can’t 
measure.

PP “insulator cup” is smaller than a thimble. During a purge shot, 
melt passes continuously over a thermocouple (inserted through 
a hole in the side) and out the side exit. The cup is used only 
once and costs as little as 50¢. Since no pressure is generated, it 
reportedly can withstand melt temperatures up to 650 F.

Insulator Cup for MTMS

Purge Exit Channel

Opening for 
Thermocouple
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“repeatable from user to user,” requires 

less downtime, is safer than typical purge 

measurements, and “gives more true 

temperature numbers than I’ve ever seen.”

Gruber sees more accurate temperature 

measurement as the key to more consis-

tent part dimensions and overcoming 

warpage, � ash and short shots. “If we can 

repeat our process, we can make the same 

part from run to run, lot to lot, and week to 

week.” His plan is to eventually purchase 

a handful of MTMS kits for the two plants 

at that location. “I have one for trouble-

shooting, and I want the pre-production 

guys to have them. I’d like to have enough 

kits to use them on every startup, every 

restart, and every shutdown.”

WHY IT MATTERS
“There are � ve variables that a� ect melt 

temperature,” says Bleck. “They are external 

heater bands, screw rpm, backpressure, 

screw design, and residence time. But 80% 

of the in� uence comes from screw rpm and 

backpressure.” With MTMS, he says, 

molders can do a DOE material character-

ization study to determine which input has 

the greatest e� ect 

on temperature 

of a particular 

material. “For 

example, what 

happens to melt 

temperature and 

cavity pressure 

when you turn 

up the rpm? What happens to gate blush, 

orange peel, degradation and outgassing?”

His main overall point: “We need a better 

understanding of melt temperature to reduce 

part-to-part variation and narrow that Bell 

curve—especially when moving a mold to 

a di� erent press. How can we commit to 

continuous improvement if we can’t measure 

what we are doing inside the machine?”

John Bozzelli, a well-known injection 

molding trainer and consultant (and a 

columnist for this magazine), con� rms 

Bleck’s message: “Temperatures on the 

machine’s controller screen can be way 

We need a 
better under-

standing of melt 
temperature to 
reduce part-to-
part variation.

Ultra Purge 
purging compounds 
for thermoplastics 

processing.
BETTER PRODUCTIVITY + BETTER EFFICIENCY + BETTER RESULTS

Let us help you maximize 
your thermoplastics 
processing potential.

VISIT ULTRAPURGE.COM

o� —50° to 100° F—due to a host of reasons, from the type of thermocouple used to its 

placement in the barrel hole, etc. Di� erent machines may be set at the same tempera-

ture, but they rarely achieve the same actual result. This changes the process and the 

parts. Most processors run the resin in the upper end of its temperature range, often 

causing degradation without knowing it.”

His opinion of the MTMS: “My preference is to have a method to provide melt tempera-

ture as you are making parts, every shot. That is what I have been working on. No luck yet. 

But Rich’s system is the best I have tested or seen in the industry to date for purge methods. 

It will give you good results and you will get repeatability from di� erent people with a 

minor amount of training. It also does not interrupt the process for very long.”
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forcing the shop personnel to apply more. Eventually building up 

and caking on, the grease led to myriad molding issues, including 

poor shuto�  and resulting � ash; clogged vents and burns; and 

excessive buildup, leading to broken mold components. All these 

in turn caused excessive unscheduled downtime.

“We would have to clean the tool, pulling it out and doing a 

full preventive maintenance on it,” Du�  eld says. “Obviously, if 

the tool’s not making parts, we’re not making money. The tool 

was actually having trouble opening back up because of the lack 

of grease. The old grease would wear right out, and then you 

were steel on steel with no lubrication.” Du�  eld says the weekly 

shutdowns took up to 4 hr as the toolroom was forced to clean 

out the mold and re-grease.  

At his previous job, Du�  eld had become a user of products 

from Nanoplas Inc., including its Syn-Lube synthetic, food-

grade grease, which boasts high-temperature and water resis-

tance, as well as pressure protection. Du�  eld requested some 

Nanoplas product samples and undertook a two-week study 

with the di�  cult die.

Ask tooling managers to identify their “problem child” tools, and 

they can quickly rattle o�  a list of their shop’s di�  cult molds and 

each one’s particular issues. William Du�  eld, 

toolroom supervisor at Erwin Quarder Inc., Grand 

Rapids, Mich., is no di� erent. After coming to the 

custom molder at the end of 2017, he sought out the company’s 

most headache-inducing molds as he worked to augment the 

company’s preventive-maintenance program.

Erwin Quarder is a full-service injection molder with 32 

presses from 50 to 500 tons and just under 100 employees. A 

primary line of business is overmolding electronic leads for the 

automotive sector, and most parts are � t-in-the-palm-of-your-

hand small. The Michigan plant is a wholly owned subsidiary of 

Erwin Quarder Systemtechnik GmbH in Germany, which also has 

facilities in Mexico and Asia. 

The � rst troublesome tool targeted by Du�  eld was a two-

cavity mold he described as a basic open/shut design with two 

sets of slides. Grease was used to keep the slides moving, but over 

time, the processing temperature of 350 F lique� ed the grease, 

By Tony Deligio
Senior Editor

New Mold Grease Smooths Operations 
for Troublesome Tool
Switching to a new synthetic grease helped an 
injection molder keep a dif� cult die running, 
eliminating unplanned downtime and cutting scrap.

The same component after cleaning. Erwin Quarder is studying 
to see how long it can run this tool under continuous operations.

This mold component has approximately 20,000 cycles on it,
with the grease still intact and lubricating as designed.
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Starting with a “fresh, clean tool,” the tool room applied 

Syn-Lube and saw an immediate impact, according to Du�  eld. 

“We regained that 4 hr of production time throughout the week,” 

Du�  eld says, “and our parts looked better because the Syn-Lube is 

QUESTIONS ABOUT  MOLD MAINTENANCE?

Visit the Mold Maintenance Zone.

Nanoplas products have extended scheduled
preventive maintenance, helping tools at
Erwin Quarder run more cleanly and smoothly.

317-887-6352
Call Now for Pricing & Delivery!

not caking up and getting on the parts and causing shuto�  issues.” 

In addition, Du�  eld says the plant is using less grease overall, 

cutting back on the amount initially applied and not having to 

re-apply more mid-run.  

Erwin Quarder was so pleased 

with the Syn-Lube grease, it 

incorporated other Nanoplas 

products into its preventive-

maintenance program, including 

Zap-Ox stain remover, Power 

Clean degreaser, and Defender 

rust preventative. “We actually 

use Nanoplas products on every tool in the building,” Du�  eld 

says. That’s true for tools in production, maintenance and storage, 

where it gets more bene� t from using less of the Defender rust 

preventative on molds placed back on the rack.

“By using less rust preventative, we’re not having the sticky 

residue on the mold after it sits for a period of time,” Du�  eld says. 

“The result is fewer clogged vents and less residue on the � rst shot.” 

“By using less rust 
preventative, we’re 

not having the 
sticky residue on 

the mold after it sits 
for a period of time.”
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top to bottom, and we didn’t get the order. Then, we spruced 

up our o�  ces, modernized our toolroom, added new molding 

machines, and started up our Technology Center. Once we were 

done, we invited that customer back in. That was back in 2014. 

They are still a major account of ours today.”

In the toolroom, PPE has recently added a new EDM machine, 

as well as lathes and milling machines. With its roots in mold-

making, PPE sought to give itself better tools with which to work. 

Tooling engineers work with clients from the design phase, 

de� ning all critical aspects such as mechanical action, ejection, 

manifold design, and runner system. Then they work with the 

customers to develop a speci� cation sheet, which is used as a 

basis to compare sources. PPE can build molds in-house or source 

tools from other parts of the world.

“Man cannot live on reels alone.” Those words, spoken by Thomas 

Walker, president of Pitts� eld Plastics Engineering, LLC (PPE), 

explain the captive spool and reel molder’s 

many initiatives over the last few years to 

bolster the custom side of its business. The 

most recent of these e� orts includes the addition of a 1204-ton 

injection machine with a shot capacity of 155.6 oz from Absolute 

Haitian. (see Processor’s Edge, March 2020). But over the last � ve 

years, PPE has made a run of enhancements, both cosmetic and 

technical, to its plant in Pitts� eld, Mass., to better position itself 

as a high-end custom molder.

The company started in 1968 as a moldmaker but in short order 

branched out into injection molded spools and reels. Its founder, 

David Chiorgno, sold the business in 1997 to Walker and Tom 

Holmes, chairman and � nancial advisor. A large percentage of its 

business is still proprietary spools and reels, says CEO/CFO Bruce 

Dixon. These come in a wide array of styles and sizes that are sold 

to the wire, tape, cable, solder, textile, and other industries.

Back in 2009, PPE forayed into the extrusion business, initially 

seeing it as a way to round out its spool business. It started by 

making the barrels and � lm cores for all its reels and spools, then 

got into the custom pro� le business for applications that included 

packaging, wire, tape, � lm, industrial, home construction, recre-

ation, and avian protection.

But once PPE realized the move to extrusion did not generate 

the expected results, the � rm took steps to modernize its facility, 

enhance its toolroom, and invest more in quality and R&D by 

setting 

up a new 

Technology 

Center. PPE 

upgraded 

its o�  ces, 

built a conference room, and added a diamond-polish � nish 

to the � oors. “We didn’t want our facility to look like a typical 

factory,” recalls Walker. “We wanted a clean environment, a 

professional look. There was one instance where we had a 

potential customer come in to evaluate our operation from 

By Jim Callari
Editorial Director

Captive Molder Spiffs Up, Seeks Bigger 
Footprint in Custom Business
Pitts� eld Plastics Engineering has spruced up its facility 
and added new technology as it seeks to expand its 
business beyond its proprietary line of reels and spools.

“We didn’t want our facility to look like 
a typical factory. We wanted a clean 

environment, a professional look.”

PPE’s CEO Bruce Dixon (right) and Tom Walker, president 
and co-owner, with small and large electrical enclosures 
used in commercial real-estate development.
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QUESTIONS ABOUT INJECTION MOLDING?

Visit the Injection Molding Zone.

PPE has capacity to store and 
maintain customer molds.

Nick Roth, PPE regional sales 
manager, in the Technology Center 
with line of outdoor telephone 
enclosure boxes used in offshore 
drilling sites and in baseball bullpens.

After the mold vendor is selected in 

collaboration with their customer, PPE 

awards the purchase order and begins the 

process of monitoring the progress of the 

mold. It will then review and � nalize tool 

acceptance at the mold vendor’s shop. 

Once accepted, the new mold is crated 

and shipped to PPE’s production facility. 

PPE maintains all tools for its customers, 

ensuring that they are always production-

ready and secure.

The new 1204-ton Haitian press brings 

the number of injection machines in PPE’s 

64,000 ft2 plant to 26. Other recent addi-

tions include � ve all-electric Sumitomo 

Demag presses and three large hybrid 

Spritzgiessautomaten

sales@boymachines.com  •  www.boymachines.com

Versatile, 
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automation–
friendly 
design

BOY insert molding 
machines with 
clamping forces of 
11.0 / 24.2 /  27.5 /  
38.5 and 60.5 US tons

BOY insert molding 
machines with 
clamping forces of 
11.0
38.5

Insert molding

Insert 
molding 
at it´s 
best –

BOY VV

Industry 4.0

presses from Milacron. To help facilitate the recent energy-e�  cient machine purchases, 

PPE has received signi� cant rebates from its electric utility company.

PPE’s Technology Center provides the company with precision measurement capa-

bilities, using a recently acquired Hexagon CMM with direct computer-control (DCC) 

capability and a Vertex Micro Vu optical inspection device. PPE also conducts material 

testing with moisture analyzers, melt indexers, PPE’s own design of impact-testing 

equipment, and a Sintech tensile tester that can reach 20,000 lb. Also among the 

company’s tool set are laboratory-grade freezers and ovens, utilized in conditioning 

safety products for testing product performance against the worst environmental 

conditions they may be exposed to.

Two years ago, PPE added an ERP system from IQMS. On the production � oor, each 

press is now equipped with notepads, so operators may monitor material consumption 

and scrap rates for every run. Dixon says the software has streamlined PPE’s operations by 

linking sales, order processing, � nance, human resources, operations planning, produc-

tion scheduling, inventory status, material procurement, and more. Adds Walker, “It’s 

brought us a new level of detail that’s helped everyone who works here.”

All this spi�  ng up has resulted in the company obtaining new business. Those oppor-

tunities include making seats, oars and foot pedals for a kayak manufacturer; electrical 

enclosures used in commercial real-estate development; and industrial safety helmets in 

multiple styles and colors. 
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High-performance semi-crystalline polymers typically have high 

glass-transition temperatures. This results in the need for high 

mold temperatures to ensure that an appro-

priate level of crystallinity is established in 

the part. Polymers such as PPS, PEEK, PPA, 

SPS, and even some PET polyesters fall into 

this high-performance class where mold 

temperatures of at least 120 C (248 F) and as 

high as 200 C (392 F) are needed in order to 

achieve the desired structure. Some PET 

suppliers have developed nucleating tech-

nologies that allow for development of an 

appropriate level of crystallinity while still using mold tempera-

tures that can be achieved with traditional water heating.

In the case of PPA, almost all suppliers of this class of mate-

rials have developed fast-crystallizing grades as an alternative to 

the original materials that required the more demanding mold 

temperatures. However, this improvement was achieved by 

manipulating the chemistry of the polymer so that the glass-tran-

sition temperature (Tg) is reduced. This is something that material 

suppliers neglect to mention, and while the molder may be very 

pleased to be able to produce parts without resorting to extreme 

mold temperatures, the end user may not be so enthusiastic.

The accompanying graph shows a plot of modulus as a 

function of temperature for a high-performance PPA and a fast-

crystallizing grade. The fast-crystallizing grade sacri� ces over 50°
C (90° F) of performance. This is an excellent illustration of the 

continual tradeo�  between processability and performance that 

we see in the world of plastics. If a change is made to a material 

that makes life easier for the processor, it almost certainly involves 

a reduction in � eld performance.

The converse is also true, and with most high-performance 

semi-crystalline materials, achieving the optimal structure 

requires the use of mold temperatures that cannot be achieved 

with traditional water heaters. Instead, pressurized water, oil, or 

heater cartridges are required. This can be a signi� cant barrier to 

entry for some processors. Consequently, some processors attempt 

to anneal into the parts most of the crystallinity that is required. 

Annealing Tips for Semi-Crystalline Polymers

Instead of using the annealing process to produce the last 10% of 

the achievable crystallinity, they run the material at a low mold 

temperature that essentially results in an amorphous structure and 

then they “bake in” the crystal structure after the parts are molded.

While this may work in some cases, it is an approach fraught 

with downsides. These can be appreciated by illustrating what 

occurs structurally when a material that “wants” to be semi-crystal-

line is molded in an amorphous state and is then crystallized later. 

PEEK is a good example of a material that can be fabricated into an 

amorphous or a semi-crystalline structure, depending upon the 

rate at which the material is cooled. In fact, some data sheets for 

un� lled PEEK give a density for both the amorphous and the semi-

crystalline form of the material. As a semi-crystalline material, the 

density is given as 1.30 g/cm3. In amorphous form it is 1.26 g/cm3.

Most of us know that semi-crystalline polymers shrink more out 

of the mold than amorphous materials. A typical mold shrinkage value 

for an un� lled amorphous polymer is 0.005 mm/mm or about 0.5%. 

Un� lled PEEK in semi-crystalline form shrinks approximately 1.5%. 

This may lead a processor seeking to “anneal in” the crystal structure 

of PEEK to calculate that the molded part dimensions will be reduced 

by approximately 1% during the annealing process. However, the 

di� erence in density between the amorphous and the semi-crystalline 

form suggests a volume change of over 3%. Why the discrepancy? 

You can forgo the elevated mold temperatures normally recommended 
for high-performance semi-crystalline materials. But it’s risky and likely 
to yield parts that under-perform expectations, assuming that they 
emerge from the annealing process looking anything like the drawing.

PART 4

By Mike Sepe

Comparative Properties of Slow- 
and Fast-Crystallizing PPA
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As shown here, the fast-crystallizing grade sacri� ces over 50° C 
of performance, illustrating the continual trade-off between 
processability and performance that we see in the world of plastics.

Slow Crystallizing

Fast Crystallizing
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As the landscape changes due to COVID-19, Shell Polymers wants to be 
here for you. Whatever challenge you face during this time and in the 
future, we are committed to helping you.

We know market conditions are changing daily, so please reach out to 
Shell Polymers at polymers@shell.com if you would like to connect with 
one of our analysts.

We’re here
to help.
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What many of us forget is that mold-shrinkage values are 

calculated from the way that parts shrink after they have been 

formed under signi� cant pressure. As a material cools in a mold, 

we continue to apply pressure to compensate for the relatively 

large change in volume that would occur if the part were to cool in 

an unrestrained state. Amorphous polymers typically exhibit mold 

shrinkage values of approximately 0.5%, but we know that the melt 

density of an amorphous polymer is approximately 10% lower 

than that of the solid material. Without the constraints of the mold 

and the ability to apply pressure 

while the material is cooling, our 

experience of the way materials 

shrink would be very di� erent.

Annealing takes place in 

an unrestrained environment. 

Therefore, the dimensional 

changes the part will exhibit 

during annealing will be much 

greater than expected from our 

experience as processors. In 

addition, a part molded at a relatively low mold temperature will 

contain a much higher degree of retained orientation in its struc-

ture. The material that forms the surface will have a substantially 

di� erent structure than the material in the core, and during the 

annealing process the molded-in stress will tend to relax. This 

frequently results in warpage.

I once worked with a processor who had corrected a warpage 

problem in a long connector of a semi-crystalline material by 

reducing the mold temperature from 120 C (248 F) to 35 C (95 

F). When the customer received the parts, it promptly placed 

them in an oven at 120 C and the parts warped to an even greater 

degree than they had coming out of the hot mold. The processor 

claimed that the customer was “cheating.” I explained to them 

that the customer was merely determining what would happen 

The dimensional 
changes that the 

part will exhibit 
during annealing 

will be much greater 
than expected from 

our experience 
as processors.

to the parts when they reached their operating temperature in 

the � eld and that the crystallinity that they had suppressed to 

correct the warpage problem would occur anyway once the part 

reached the operating temperature of the device.

The � nal problem with “annealing in” most or all of the crystal-

line structure goes back to something we mentioned in our last 

article: Crystals formed in the solid state through annealing are not 

as large or as perfect as crystals formed from the melt. It is known 

that crystals that are “annealed in” will melt at a temperature slightly 

higher than the temperature at which they were created. Consider 

PEEK again. A common annealing routine for PEEK is a 2-hr exposure 

to 200 C (392 F). This temperature is well above the Tg of the polymer 

and will e� ectively provide that last little bit of crystallinity that we 

could not obtain from the molding process.

But consider a part that has been molded in an essentially 

amorphous state. When annealed at 200 C, assuming the part is 

still in a form that is recognizable, it will consist of crystals that 

melt at approximately 220 C (428 F). This is a long way from the 

typical melting point of 343 C (649 F) we expect from the polymer. It 

is also below even the quoted continuous-use temperature for the 

material, which on the UL yellow card can be as high as 260 C (500 F).

Therefore, while it is technically possible to forgo the elevated mold 

temperatures normally associated with best practices for processing 

high-performance semi-crystalline materials, it is very risky and 

likely to yield parts that dramatically under-perform expectations—

assuming that they emerge from the annealing process looking 

anything like the drawing. In our next column we will extend the 

annealing discussion to its application in crosslinked materials. 

Typical Mold Storage! 

716-822-2804
www.rapistak.com/ptm

We can help you...
* Manage your assets 
* Increase Storage Capacity 
* Get immediate access 
* Protect your investments 
* Maximize labor efficiency 
* Increase personnel safety
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Buying a new or used injection molding machine is always an expe-

rience. Often there is a time crunch to get it ordered and delivered. A 

non-repairable breakdown, unexpected 

new business, a new rush job for your best 

client, and other circumstances can make 

for near panic to get a new or used machine 

installed and running as soon as possible.

Finding time to make a complete list 

of the machine speci� cations needed, 

canvasing the suppliers for what is avail-

able by your target date, and negotiating 

price can make almost anybody frantic. 

Once the order is placed, the panic subsides 

a bit and, unfortunately, many molders do not start planning right 

then for the installation. All they can think about is the price and 

worry about paying it o� . Do not miss the opportunity to plan 

and prepare for the installation, as this is a signi� cant time- and 

money-saving opportunity. 

Installation is no simple 

task and there are a multi-

tude of details. What are 

they and how do you get a 

handle on them before the 

machine arrives?

The list below is long 

and likely is missing a 

few items. One aspect not 

covered in the list but highly recommended is that you should set 

this machine up to handle as many di� erent molds as possible. Why? 

Many new, “sure-bet” projects die before or shortly after startup. You 

do not want your � oor space taken up by expensive equipment you 

cannot use. Custom or captive molder, you must build in adaptability.

Use This Check List to Get Your Machine 
Properly Installed

Start by getting as many of the details you can. Don’t wait until 

the machine is scheduled for delivery. In fact, check regularly on 

the machine-build status, as new questions are likely to arise. 

Many machines sit idle because some small detail was overlooked 

or changed. Machine downtime is expensive. While no one can 

predict every machine installation requirement, here is a checklist 

to get you started:

 •  Obtain the machine’s speci� cation sheet, which will have all of 

the dimensions and weight of a “standard” machine. Will your 

machine have anything di� erent?

 •  Make sure you have enough room for:

  •  The molding machine;

  •  Box/bags/line feeder for material, resin and color;

  •  Auxiliary equipment:

   •  Mold temperature controllers;

   •  Granulator;

   •   Hot-runner controller—and make sure each mold has a 

diagram of the drops and wiring;

   •  Anything else you want to add.

  •  Auxiliary equipment for the operator, degating, sonic welder, etc.

  •  An operator or two for assembly or perhaps something else;

  •   Easy access to the mold for both operator and process techni-

cian—i.e., platform or step or perhaps something else;

  •  A work table;

  •  Scrap bins;

  •  A ladder to access the hopper loader;

  •  Fork-lift truck;

  •  Automation equipment, robot, assembly.

 •  Do not use � oorspace near an area of the machine that will see 

routine maintenance or troubleshooting. If you must put some-

thing near the control cabinet, make sure everything has quick 

disconnects and is on wheels for easy access.

 •  Check the � oor’s weight rating. 

Whether you bought a new machine or one that’s been 
refurbished, you need to prepare for installation so that it can 
be executed as seamlessly as feasible. Here’s some advice.

Get more insights on Injection Molding from our expert 
authors: short.ptonline.com/moldingKH

Learn more at PTonline.com
KNOW HOW INJECTION MOLDING

Consider raising the 
machine a few extra 

inches off the � oor 
to permit cleaning 
beneath it. Make it 

easy to clean and it 
might get done.

By John Bozzelli

INJECTION MOLDING
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 •  Check ceiling area for obstructions to the robot and crane for 

mold installation/removal.

 •  For hydraulic and hybrid machines, check type and quantity of 

oil required.

 •  For servo-hydraulic machines, order at least two extra � lters, as 

the one � lter will often plug in a day or two.

 •  Check power requirements for motor and heater bands. Is a 

step-down transformer required? Do you need a new electrical 

panel? Discuss with electrician before arrival.

 •  Check power requirements and outlets for temperature control-

lers, hot-runner controller, robot, oil heater, material dryer, mate-

rial loader, color feeder, conveyor, lighting, as well as extra 110V 

outlets on both the operator and non-operator side for various 

manufacturing, repair or inspection equipment.

 •  Check routes and connections for power, water, chiller lines 

and drains. Order appropriate � ttings, tubing, clamps etc. Include 

water � lters with inlet and outlet pressure gauges. Pressure di� er-

ential will tell when � lter clogs. This is critical to keep feed throat, 

mold, and other cooling channels clean and e� ective. It’s rarely 

done, but inexpensive (less than $200).

 •  Is an adapter plate required to connect a sprue picker or robot to 

the � xed platen?

 •  Is an adapter plate needed for a hopper magnet or color feeder/blender? 

 •  Ensure proper venting around nozzle-tip area for purging resins 

that give o�  noxious fumes, such as PVC or acetal.

 •  Ensure space and power requirements for things like boxes, box 

labels, part labels, tape dispenser, poly bags, bag sealers, weigh 

scales, inspection lights, and paperwork (work orders, quality-

control documents, etc.).

 •  Order and set up mold-temperature controllers with gpm (lpm) 

� ow monitoring and pressure sensing on inlet and outlet. Order and 

install appropriate cooling for machine, mold and auxiliaries. 

Remember all lines to the mold must carry the same temperature and 

volume of water for every run. That is, each machine must have a 

mechanism (usually a mold-temperature controller with � ow meters 

and pressure gauges to push the same volume and temperature of 

cooling/heating agent every time the mold is in the press.

 •  Obtain necessary quality-control equipment.

 •  Ensure there is a mechanism to call for help.

 •  Review space and power 

requirements for boxes, box labels, 

part labels, tape dispenser, poly 

bags, bag sealers, weigh scales, 

inspection lights, and paperwork 

such as work orders, quality-con-

trol documents, etc.

 •  Consider where to locate and 

mount processor supplies, such as 

mold preservative, ejector-pin lubri-

cant, brass tools, purge bucket, 

ejector-knockout bars, propane torch, nozzle, and sprue-bushing 

radius gauges, etc. Location of each should be labeled so anyone can 

easily see what is missing. Yes, these tend disappear, but how much 

time and money is lost and tool damage done because the processor 

uses a drywall screw instead of brass for digging out a stuck sprue or 

section of a part. How much does it cost to repair the mold?

 •  Obtain proper number and size of mold clamps, bolts and spacers.

 •  Arrange for proper venting for noxious fumes from resin like 

PVC, acetal, � uoropolymers, etc.

 •  Consider raising the machine a few extra inches o�  the � oor so 

folks can get a mop, vacuum, or broom under it for cleaning pur-

poses. Make it easy to clean and it might get done.

 •  Will the operators need any special equipment to inspect, 

assemble, label, trim, box or other function?

 •  Have I missed anything you think is important?  

ABOUT THE AUTHOR: John Bozzelli is the founder of Injection Molding 
Solutions (Scienti� c Molding) in Midland, Mich., a provider of training and 
consulting services to injection molders, including LIMS, and other special-
ties. Contact john@scienti� cmolding.com; scienti� cmolding.com.

Put together an action plan to make sure your machine installation 
is a seamless as possible. (Photo: Garner Industries)
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EXTRUSION

The COVID-19 pandemic has resulted in a demand for billions 

and billions of face masks, and one of the best � ltering materials 

for such masks is a labyrinth of tiny 

� bers made by the “melt-blown” process. 

The face-mask market is wide open right 

now, but extrusion processors must 

evaluate all of the unique aspects of 

polymer melting and pressurization 

baked into this process before jumping 

in. And because of the distinctive nature 

of the melt-blown process, they’ll most 

likely need to buy new machinery, as 

most existing extrusion equipment is 

unsuited for processing such low-viscosity polymers.

The micro� ber made from the melt-blown process is sand-

wiched between two layers of more conventional waterproof 

fabric to make the masks. Although PP is now the most commonly 

 ‘Melt-Blown’ Fiber: What You Need to 
Know to Enter the Face Mask Market

used polymer for such � bers, other high-� ow polymers can also 

be used, depending on � ltering requirements. Up to now, most 

melt-blown � ber manufacturing has been used to make indus-

trial � lters, particularly for the oil and chemical industries. The 

polymers deployed have to provide high melt � ow so they can be 

easily stretched to make the tiny � bers; melt indexes vary from 300 

to 1500 g/10 min, somewhat like hot syrup.

Melt-blown � ber manufacturing requires high extruder discharge 

pressure to force the polymer through the tiny holes in the die tooling. 

The dies are similar to a sheet die, except that instead of a slit, the face 

has thousands of tiny holes spaced 0.010 to 0.015 in. apart. There can 

be as many as 1000 holes per foot of die width. The holes can be as 

small as 0.003 in. diam. with long L/Ds to provide stability. Even with 

the extremely low viscosity of the polymers used, the pressure drop 

through such tiny holes with long L/Ds can be several thousand psi.

Once the polymer � bers leave the tiny die holes, they enter a 

supersonic hot-air stream that stretches the � bers and random-

izes them before depositing 

them on a vacuum collector 

drum (see illustration). The 

hot-air stream can approach 

1000 ft/sec, or greater than 680 

miles/hr. The air is at or above 

the melt temperature, so it 

does not cool the melt during 

stretching. The stretching 

phase of the process occurs very 

quickly over a short distance, 

and the � bers end up being 

drawn down to a � nal thickness 

of 0.00001 to 0.000015 in. diam.

The stretched � bers are then cooled by refrigerated air, matted on 

the vacuum collector drum, and wound into rolls. The � bers at this 

point look a lot like cotton candy. Di� erent thicknesses, orientations, 

and densities can be obtained by varying a host of process condi-
Get more insights on Extrusion from our expert authors.
short.ptonline.com/extrudeKH

Learn more at PTonline.com
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Coronavirus pandemic has made extrusion processors curious about 
entering the face-mask market. But melt-blown � ber is very different from 
most other extrusion processes and requires specialized equipment.

By  Jim Frankland

Typical layout of a melt-blown extrusion line. This version assumes use 
of a grooved-feed extruder; otherwise, a melt pump would be added.
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tions. Many lines also give the � bers an 

electrostatic charge to improve their ability 

to retain trapped particles during use.

What’s the best kind of extruder for 

this type of process? Because the processor 

requires use of extremely high-� ow, 

low-viscosity polymers, smooth-bore 

extruders will have di�  culty devel-

oping the necessary discharge pressures 

at reasonable output rates. There are 

two ways to improve that performance. 

European extruder manufacturers have 

used grooved barrels to develop high head 

pressures, while U.S. builders have tended 

toward longer L/Ds and, more recently, to 

adding melt 

pumps. There 

are advantages 

and disadvan-

tages to each 

approach, 

which I covered 

in a column 

that appeared 

in the March 

2015 issue.

I recently 

consulted for a company that was trying 

to expand rapidly into the manufacture of 

masks using melt-blown � ber technology. 

They were surprised at how little of their 

existing extrusion equipment could be 

used without signi� cant modi� cation. So, 

to reduce the cost of the lines and speed up 

the availability of equipment, this processor 

decided to start with some grooved-barrel 

extruders with special screws suitable for 

the high-� ow polymers.

Special screw designs will be needed 

regardless of whether a processor uses a 

grooved-barrel extruder or a smooth-bore 

extruder with a melt pump to develop the 

necessary die pressure. Polymers with 

low melt viscosities still melt at the same 

temperatures and require the same amount 

of power to melt as materials extru-

sion processors are more accustomed to 

running. Extruder screws introduce most 

of their energy into the polymer to melt it 

through viscous dissipation or the shearing 

ABOUT THE AUTHOR: Jim Frankland is a mechanical engineer who has been involved in all 
types of extrusion processing for more than 40 years. He is now president of Frankland Plastics 
Consulting, LLC. Contact jim.frankland@comcast.net or (724)651-9196.

Smooth-bore 
extruders 

have dif� culty 
developing 

the necessary 
discharge 

pressures at 
reasonable 

output rates.

Complete Blown Film 

THE X-DIE
& High Performance

V-RING

ALPINE AMERICAN
THE BLOWN FILM EXPERTS

www.halpine.com   T: (508) 655-1123   F: (508) 655-9337

action of the rotating screw on the polymer. The amount of power introduced is propor-

tional to the polymer viscosity and consistency for a given screw design.

In other words, to get su�  cient output and shear to process low-viscosity polymers, 

extruder screws need very shallow channels and high rpm, a combination that is very 

atypical of most equipment in operation today. 
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 •  Never machine a runner on a split line of two or more mold 

inserts. The injection pressure will try to push the components 

apart, resulting in “down-� ash” that could cause the runner to stick.

 •  Designing the mold with a separate runner bar or runner block 

will cost a little more but has multiple bene� ts—especially for 

long running molds.

1.  Any runner size adjustments are faster and easier to machine.

2.  It can be easier to put a cooling channel in the insert on a 

separate circuit, which can help reduce the cycle time.

3.   In the event of parting-line � ash, the runner inserts can be 

skim ground and shimmed up. This eliminates the need to 

make any other height adjustments to the cavities, inter-

locks, cams or shuto� s.

4.   The inserts can a� ordably be made of a di� erent material, 

such as a high-hardness tool steel for abrasive materials, or 

thermally conductive materials for faster cycles.

 •  Flash traps are bene� cial in any cold-runner system, whether 

it’s a two-plate, three-plate, or stripper-plate mold.

 •  Add a runner over� ow at each runner intersection. This is par-

ticularly important for stripper-plate molds when there is no cold 

well opposite the sprue. The length of the over� ow should be 1.0 

to 1.5 times the runner diameter or width. Over� ows work very 

well, as shown in Fig. 3.

 •  Figure 4 shows two di� erent runner designs. Both runners 

have sub-gates machined into the injection half of a two-cavity 

mold. The runner on the left is far superior to the one on the 

right because: 

This month I sifted through four decades of Post-It notes, hand 

sketches and photographs to uncover a number of worthwhile tips 

and tricks related to this � ve-part series on 

gates, runners and sprues. Therefore, this 

month’s conclusion to the series will simply 

be a bullet-point list of helpful information.

RUNNERS
 •  Full-round, parabolic and trapezoidal 

are the only three types of runners to be 

used in an injection mold—in that order.

 •  Always use geometrically (or “naturally”) 

balanced multi-cavity runner layouts. Multi-cavity molds inherently 

have balancing issues. Don’t compound the problem with � shbone, 

ladder, or other types of unbalanced runner designs.

 •  Some runner layouts can have a heavy mass at branch intersec-

tions. These can often be cored out without a� ecting the material 

� ow or pressure, as shown in Fig. 1.

•  One clever engineer engraved text on a family-mold runner to 

help the operators identify similar-looking parts for sorting and 

assembly, as shown in Fig. 2. Engraving the cavity number on the 

runner is also helpful when the parts are very small or the aes-

thetic requirements do not allow a cavity number on the part.

How to Properly Size Gates, Runners and Sprues
Get the sprue, runner and gate sizes close to ideal the � rst time around.

Get more insights on tooling from our expert authors: 
short.ptonline.com/toolingKH

Learn more at PTonline.com
KNOW HOW TOOLING

By Jim Fattori

FIG 1 FIG 2

A cored-out runner intersection. An engraved runner

FIG 3

Proof that over� ows work
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 1.   The cold well is large enough to catch and retain any cold 

slugs from the machine nozzle tip.

 2.   The gussets help pull the sprue out of the bushing without 

detaching from the runner. Otherwise, the cycle time is 

increased until the thick intersection is su�  ciently solidi� ed.

 3.   There are no pullers directly under the sub-gates, which 

would prevent them from � exing when the mold opens. If 

the sub-gate didn’t � ex, it could break o�  or produce � akes.

 4.   The sub-gates feed o�  the side of the runner, allowing for a 

small over� ow and a good location to add a runner vent.

 5.   The sub-gates are chisel-shaped. They allow adjustments 

to the width and the depth, like an edge gate does—inde-

pendently controlling either the flow speed or the gate-

freeze time.

 •  For shear-sensitive or glass-� lled materials, radiused runner 

turns are preferred over 90°  bends.

 •  “Breaking” or blending the sharp edges of the runner system 

will help reduce stress on the material and help prevent the 

runner from cracking upon ejection. Sharp edges are typically 

located where the sprue meets the runner, where the cold well 

meets the runner, where the gate meets the runner, and at every 

runner intersection.

GATES
 •  It is best to edge gate parts from a full-round runner.

 •  Sub-gates can be fed from a full-round, parabolic or trap-

ezoidal runner.

 •  For high-volume molds (about 500,000 cycles or more), con-

sider incorporating replaceable gate inserts, especially for abra-

sive materials.

 •  Avoid using sub-gates if the molding material is abrasive, or if 

the cavity is made of a soft metal, such as aluminum or copper. 

They will wear out quickly.

 •  Sub-gates do not necessarily have to be machined parallel or 

perpendicular to the runner. They can be machined on almost any 

angle. This is helpful when gating into a part with a radius or a 

steep angle, or when you want to shift a weld-line location.

 •  An edge gate or sub-gate that intentionally feeds a part on an 

angle is referred to as tangential gate, as shown in Fig. 5. It is often 

used to prevent core shifting, relocate a weld line, or improve weld 

strength. However, it can cause jetting inside the cavity.

 •  Keep in mind what e� ect the gate location and runner pattern 

will have on the mold. The gate and runner in Fig. 6 may be a 

balanced design, but it caused the cavity and core halves of the 

mold to rotate in opposite directions, resulting in parts that had a 

core-shift problem. 

A really good, and a not-so-good runner design. A tangentially gated part.

FIG 4 FIG 5

A bad gate location design.

FIG 6
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 •  The trick to adjusting a family mold is to adjust the � ow rate of the 

material in the runners feeding each cavity. Changing the gate depth 

or width only changes the � ll speed (mph). It does not change the 

� ow rate (in.³/sec). Changing the gate depth will also create di� erent 

gate-seal times, which leads to parts having di� erent packing pres-

sures. Therefore, to correctly balance family molds, change the 

runner diameters to each cavity, as shown in Fig. 7.

 •  If you want to increase the size of the gates, runner or sprue by 

some percentage, you need to run the numbers. For example, if 

you feel a 0.050-in. gate should be about 20% larger, don’t mul-

tiply the gate size by 1.2 and get 0.060 in. That’s not 20% larger. In 

terms of � ow area, that’s 44% larger. An easy and correct way to 

determine the new gate is size is to use the following formula: 

Dnew = Dexisting × √ (1 + percentage increase). In this case, it would 

be 0.050 × √ 1.2 = 0.055.

 •  Adding a short � ow restrictor, as shown in Fig. 8, is not as e� ec-

tive as reducing the diameter of the entire runner branch.

 •  Adding redundant runner sections, as shown in Fig. 9, has only a 

minor e� ect on cavity balance. They will also narrow the processing 

window and increase the amount of runner scrap or regrind.

EJECTION
 •  Ejector pins should be � ush with the bottom of the runner. They 

should never enter into the � ow channel.

 •  A shortened ejector pin is required for ejecting a runner puller 

near a sub-gate machined into the cavity side. A good puller design 

is shown in Fig. 10. Note how the ejector pin has a smaller diameter 

than the puller and how the puller has a radius and small pad on the 

bottom. This design will minimize the risk of getting � akes or shav-

ings on the parting line.

 •  Shortened ejector pins with a conical tip are used to stabilize a 

runner from shifting or rolling over during ejection, as shown in Fig. 11.

 •  Ideally, an ejector pin should be located at each runner intersec-

tion, because as the massive runner shrinks, it will try to stick on 

the inside corners.

 •  If a full-round runner sticks on the cavity side of the mold, 

instead of using pullers, you can add undercuts on the ejection side. 

A teardrop-shaped undercut is best for preventing � akes or shav-

ings, as shown in Fig. 12.

 •  Consider the location of any runner undercuts. They should be at 

or near an ejector pin to prevent the runner from bending or 

cracking during ejection.

BALANCING FAMILY MOLDS
 •  The goal in balancing a family mold is to have all of the parts 

� nish � lling at the same time—not start to � ll at the same time. 

Keep that in mind when you are making progressive short shots.

 •  One reason you want all of the parts in a family mold to � nish 

� lling at the same time is so they all receive the same amount of 

packing pressure. If they don’t, you waste material by over-

packing some cavities, which makes them heavier. Another 

reason is that cavities that are underpacked or overpacked will 

have dimensional issues because they will have a di� erent 

shrinkage rate than what was used to machine the mold.

A runner with varying diameters.

A runner with redundant branches.

A runner with a short � ow restrictor.

FIG 7

FIG 9

FIG 8
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A well designed 
runner puller.

A cross-section of 
a runner stabilzer.

FIG 11FIG 10

FIG 12

A delayed ejector design.

FIG 13

A teardrop-
shaped runner 
undercut.

 •  An inexpensive way to delay the ejection of a runner (or a part), 

without having to incorporate a two-stage ejection system is 

shown in Fig. 13. The pins are well supported and have positive 

return. This design can help reduce � aking from sub-gated parts.

VENTING
 •  Specify the vent locations, depths and widths on the mold 

drawing. Do not leave venting up to the toolmaker’s discretion.

 •  Some moldmakers and molders do not like to add vents until 

after the � rst sampling. This can lead to an erroneous � ll pattern. 

At the very least, add vents at the last place to � ll.

 •  Try to add a runner vent as close to the gate as possible.

Note: Special thanks to Roy Glenn, a retired moldmaker and mold 

designer, for his valued input on this month’s column. 
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MGS Manufacturing is marshalling its injection 
molding, moldmaking and automation skills in a tightly 
compressed timeline to out� t the equivalent of a  full-
scale injection molding plant for COVID-19 test kits.

Coronavirus Test Kits Test 
MGS’ Manufacturing Mettle

MGS employs 
approximately 
300 at its 
Germantown 
headquarters, 
with plans to 
add 40 more 
staff in 2020.
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The coronavirus pandemic has exerted an unprecedented stress 

test on nearly every aspect of the U.S. economy, including plastics 

manufacturing. In the earliest days, machines idled from normal 

business paused by the outbreak were rapidly repurposed for 

making whatever products could help right now, whether it 

was personal protective equipment (PPE) for frontline medical 

personnel or valves for much-needed hospital ventilators.

By the start of April, the immense scale of the challenge 

facing the country, and what plastics 

manufacturing’s role would be in rising 

to that task, began to come into focus. 

“Everyone knew that in order to have 

containment and not keep the country 

shut down—to have a more strategic 

approach to the outbreak—we needed 

information; we needed data; and we 

needed much, much more testing,” 

says Paul Manley, president of MGS 

Manufacturing, Germantown, Wis.

At that time, as the coronavirus pandemic pushed towards an 

initial apex in cases and deaths, MGS Manufacturing shifted from 

supplying tooling to a competitor for a new rapid molecular-level 

test kit for COVID-19 to taking a sizable portion of the mold-

making and injection molding for the project in-house. Founded 

in 1982 as Moldmakers Inc., the Wisconsin-based company that is 

now global with operations in Europe and Mexico has expanded 

into injection molding and custom automation, with a specializa-

tion in two-shot molds and molding and medical manufacturing. 

That amalgam of abilities put MGS in a special position help ramp 

up production of urgently needed test kits.

“Our customer, who was familiar with MGS and our unique 

capabilities, saw us as a perfect partner to help scale these 

components,” Manley explains. “I say 

‘unique capabilities’ because there are a 

lot of really good toolmakers in the United 

States and a lot of really good injection 

molding companies. There are also a lot of 

companies that build automation, but at 

MGS, our integrated solution, our unique 

value proposition, is that we do all three.”

TESTING TIMES
Since the outbreak took hold in the U.S., 

coronavirus testing has ramped up continuously, but the gap 

between where things stand and where they need to be, 

according to public health experts, remains wide. In April, 

when MGS � rst became involved, a daily average of just over 

173,000 tests were being performed in the U.S. according to 

“Several of the parts 
are multishot compo-
nents, adding another 
layer of complexity. I 
wouldn’t classify any 
of the parts as simple 

open-and-close molds.”

MGS Manufacturing’s 
Healthcare Center of 
Excellence, including its ISO 
Class 8 cleanroom, is well 
suited to tackle molding 
components for COVID-19 test 
kits.
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the COVID-19 tracking project. In May, that � gure doubled to 

more than 343,000 tests/day—rising to 391,173 average daily 

tests over the last two weeks of the month. Given the size of 

the U.S. population—328 million people—and the extent of the 

outbreak here, Harvard’s Global Health 

Institute said the U.S. should be doing 

more than 900,000 tests per day. 

If the country ever gets to that 

� gure—theoretically completing 27.9 

million tests a month—it will be by 

virtue of the e� orts of manufacturers like 

MGS and the suppliers that support them.

As of June 1, 17.6 million tests had 

been completed in the U.S.—a stag-

gering � gure when considering the 

sheer volume of molded components 

required. The total number of individual 

tests created and completed in just a few 

months were equivalent to light-vehicle 

sales in the country for an entire year. 

Additionally, this output was for a wholly 

new line of products requiring new 

tooling and validation, with a ramp-up of 

just weeks rather than months.

“These are complex plastic parts,” 

Manley says. “We all understand the 

urgency of getting these to market, and 

in a suite of tools where lead times would 

typically be 18 to 20 weeks, we’re building them in six to eight weeks.” 

Manley says this testing kit, for which MGS cannot reveal the OEM, 

was on the market, but it needed to be scaled up “exponentially.” 

“The ability to take something 

designed for half a million or a 

million tests per month and scale it 

to 5 to 10 million tests per month—

in a very compressed time frame—is 

a challenge,” Manley says, with 

considerable understatement.

18 NEW MOLDS & 
MILLIONS OF PARTS
MGS is limited in the speci� c infor-

mation it can share about the indi-

vidual elements of the project, but 

generally speaking, the job involves 

a number of components molded by MGS in tooling it is 

building. These components are then sent to the customer for 

assembly into a single-use consumable, including the reagent. 

After introduction of the patient’s sample, the consumable is 

Visit the Injection Molding Zone.

Learn more at PTonline.com
QUESTIONS ABOUT INJECTION MOLDING?

MGS Manufacturing’s automation 
capabilities, paired with its injection 
molding and moldmaking capacity, 
came into play for taking on the 
COVID-19 test-kit job.

To complete the 18 new molds required for the COVID-19 test kits, 
MGS’s toolroom saw employees working 60- to 70-hour weeks with 
split shifts instituted to maximize equipment usage.
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inserted into the testing instrument. “Several of the parts are 

multishot components, adding another layer of complexity,” 

Manley says. “I wouldn’t classify any of the parts as simple open-

and-close molds.”

Ultimately, MGS signed on to build 18 injection molds, eight 

of those being multicomponent tools, by mid-July, giving the 

company approximately 10 weeks from project launch to sample 

parts from new molds with a streamlined validation process. The 

monumental moldmaking task was made possible by employees 

working 60- to 70-hr weeks and instituting split shifts in the 

toolroom to maximize equipment usage.

As the molds are being completed, MGS is staging 18 injec-

tion molding machines in its ISO Class 8 cleanroom into a sort of 

“super cell” to allow coordinated molding of the components. The 

plan is to be in mass production by mid-September. When that 

time comes, Manley anticipates the monthly volume of individual 

parts for this project to be in the range of 12-15 million.

MGS’ ability to take on a 

project of this scale is a direct 

result of recent investments. 

In June 2019, the company 

announced an injection of $20 

million into its Germantown 

headquarters, expanding its 

cleanroom molding with a new 

13,000-ft2 Class 8 space that is the heart of its new Healthcare 

Center of Excellence. That new cleanroom houses 20 injection 

machines, ranging in clamp force from 160 to 650 tons, and it joins 

existing cleanrooms in Germantown that covered 15,000 ft2 and 

6500 ft2, respectively. MGS has more than 100 molding machines 

and 300 employees in Germantown, and despite broader market 

di�  culties, it anticipates hiring 40 new employees in 2020.

PLASTICS MANUFACTURING PRIDE
The breakneck pace of the project, paired with the underlying 

challenge of running a complex manufacturing operation in the 

midst of a pandemic, could prompt many responses, but there 

has been one overriding sentiment for Manley.

“I’ve been a part of MGS for 24 years now,” Manley says, “and 

truly, I’ve never been more proud to be a part of the organization 

than in the last couple of months, seeing how so many people 

have responded so admirably.”

That pride extends to the broader U.S. manufacturing base, 

which leapt into action to address the outbreak from the very begin-

ning. “Whether it be transport tubes and caps for sample collection 

for testing or these rapid test kits,” Manley says, “all of it has been a 

testament—and I’m sure this is what many companies are seeing—a 

testament to the great work that U.S. manufacturers do here.”

That work, in many ways, is just getting started. The continued 

need for personal protective equipment, testing, and components 

related to vaccine development 

and manufacturing, mean 

plastics’ role in responding to 

this crisis is just getting started.

“We certainly have a 

common enemy here,” Manley 

says. “This isn’t about the 

competitive nature of tooling 

organizations or plastics companies; we do have a greater good to 

serve here. There’s a cadence of meetings where all partners are 

on the phone and are sharing all information in order to make 

sure another partner doesn’t have to go through the same hurdles 

we have. If we can share best practices, if we can learn from what 

they’ve done, or they can learn from what we’ve done and get to 

market faster—great, let’s do that.” 

“If we can share best practices, if we can 
learn from what they’ve done, or they 

can learn from what we’ve done and get 
to market faster—great, let’s do that.”

MGS’ capabilities include creating customized automation cells to 
support its own and outside manufacturing.
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Shot Size

1 1.25oz    or    2.75oz

6 4.37oz    or     6.53oz

1 6.53oz    or    9.28oz

2 10.58oz    or    14.14oz

1 16.54oz    or    22.01oz 

2 18.61oz   24.76oz   31.78oz 

1 51.54oz    or    59.97oz

$99,750

Special 
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With a focus on highly loaded color concentrates, here is a guide 
for processors of rigid packaging and building products on how to 
specify the appropriate colorant for these applications.

As younger engineers and buyers enter the plastics industry, there 

is a need to provide the next generation with the right fundamental 

knowledge and awareness to 

produce high-quality colored 

plastic parts. Designers and 

brand owners understand the importance of choosing the right 

color to ensure their products stand out from the competition. Yet 

they often may not have enough fundamental knowledge and 

awareness to produce quality colored plastic parts, and so turn to 

their processing partners for help. With a focus on highly loaded 

pellet concentrates, here is a guide for processors of rigid packaging 

and building products on how to specify the colorant,  along with 

examples of how processors in these markets are using new color 

technologies to give their products a boost. Most of the principles 

discussed here generally apply to other end-use markets as well.

PROCESSING BASICS & TECHNOLOGY OPTIONS
Choosing colors for your products is a critical part of the develop-

ment cycle. Designers and processors looking for ideas or trends 

can use sources such as Color Marketing Group, Pantone, paint 

companies, magazines, and social media.

Once you get some general ideas, the most e� ective way to 

complete this part of the process is to work directly with a color 

concentrate supply partner. They can mold color chips, bottles, or other 

sample parts in your resin that capture your vision of the end product.

One of the most important factors to keep in mind when 

designing a plastic product is that both the resin and color 

concentrate must be suitable for the intended process, such 

as injection, blow, compression molding or extrusion. This is 

because resins, pigments, dyes, and additives must be able to 

withstand extreme heat exposure during the molding process, 

including shear heat generated when a material � ows into a mold. 

If the material on its own is not su�  ciently durable for its end-use 

environment, it will likely need additives that screen out UV rays, 

antioxidants, or other stabilizers to protect against polymer degra-

dation that can lead both to discoloration and product failure.

The next decision is to choose your colorant technology. The 

two most widely available choices are precolor and masterbatches 

in either liquid or pellet form. Both liquid and standard pellet 

options have their bene� ts and challenges. It is best to investigate 

both in depth to determine what would work best for your opera-

tions. Ideally, a winning program requires a colorant format that 

provides maximal bene� t with minimal challenges.

Precolor is easier to use since the color is already fully incor-

porated into the resin process. However, precolor costs more to 

produce and often requires keeping considerable inventory on 

hand, as compounders generally have minimum order require-

ments. Even with good forecasting, there is always a threat that 

the product might reach the end of its sales cycle before your 

precolor supply is depleted.

By Ronald Harris and Hari Rajaraman
Chroma Color Corp.

Highly-loaded 
color concentrates 
have been proving 

their mettle in 
terms of cost-

performance in 
rigid packaging 

and building 
products.

New to Using Color Concentrates? 
Follow These Tips to Improve Results
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Masterbatches minimize your color inventory. Even so, there 

are choices to be be made. For example, conventional pelletized 

color masterbatches are typically more costly than liquid colo-

rants due to the latter’s high letdown ratios.

Today, with recent advances in dosing equipment and avail-

ability of  new technology for highly loaded pellet concentrates, 

processors can reduce cost and production challenges. The latest 

pellet feeding systems can dose highly loaded pellets at levels 

down to 1.0% and below.

Color-concentrate pellets can be strand cut (cylindrical) or 

underwater cut (round).  In general, the pellets are smaller than 

those of the customer’s resin. For special needs, concentrates can be 

provided as mini-pellets.

For the most part, highly loaded color concentrates use carrier 

technology similar to that of conventional color concentrates. 

Typically, the carrier resin is generically the same as the customer’s 

resin—e.g., a PE carrier is used for 

coloring a PE part. However, the 

concentrate pellets commonly have a 

higher melt � ow than the customer’s 

base resin to ensure the color is 

readily distributed throughout the 

part during processing.

COLORING POLYOLEFIN AND PET PACKAGING
In the packaging world, there is no one-size-� ts-all solution for a 

particular type of container. It all depends on the intended con-

tents and use. Both HDPE and PP have proven to be good options 

for a variety of rigid packaging applications.

HDPE is one of the most common resins for rigid packaging 

because it is very durable. It also maintains its sti�  shape during 

� lling and is resistant to abrasion and punctures. Yet, compared with 

clear PS, PET, and PVC, HDPE can look a little gray on the shelf next to 

clear containers. This is why most HDPE packages are colored.

Moreover, colored HDPE packaging generally has better stress-

crack and chemical resistance, which is especially important 

for applications such as household cleaners and detergents that 

require more durability and a longer shelf life. HDPE is also resis-

tant to warpage, distortion and UV light. 

Polypropylene is also used in a variety of packaging applica-

tions because it is tough and heat resistant up to 180 F. One of the 

popular uses for PP is living hinges on bottles for ketchup, sour 

cream, and water. 

Many PP living-hinge applications require nucleating agents 

such as silica, talc and organic salts to accelerate the crystal-

lization rate to help reduce injection molding cycle times, thus 

lowering production costs. A reputable color pellet concentrate 

supplier will know the right choice of pigment and nucleating 

agents to capture production e�  ciencies without compromising 

living-hinge performance.   

Both liquid and 
standard pellet 

options have 
their bene� ts 

and challenges.

Processors in the building/construction and packaging mar-

kets have gained an edge from switching to highly loaded 

pellet concentrates such as Chroma Color’s G2 and G3 prod-

ucts. Here are some speci� cs:

 •  Radiant Pipe: G2 provided one processor a cost-e� ective 

solution for a high-temperature coextruded pipe used in 

radiant heating. A vibrant color was used for the ultra-thin 

outer skin layer of PE-RT (raised temperature) HDPE and a 

standard solid color for the PE-RT HDPE inner layer against the 

copper pipe core, thereby reducing the overall colorant cost.

The G2 concentrate was used here at 0.75%. Despite 

being used at a lower level than for conventional concen-

trates, the highly loaded G2 pellets delivered a su�  ciently 

high concentration of UV stabilizers and absorbers used to 

prevent fading and polymer degradation. The pipe is now 

available in red, blue and white.

•  TPO Roof Membrane: Chroma formulated a G2 product 

package that o� ered UV and antioxidant stabilization at 

half the usage rate of the existing product in the market for a  

Highly Loaded Concentrates 
Give Building, Packaging 
Processors the Edge

G2 provided a cost-effective solution for a pipe used 
in radiant heating with only the ultra-thin outer layer—
coextruded PCR-HDPE—colored in a vibrant red.

Roo� ng membrane required highly loaded concentrate 
with UV and antioxidant stabilization.
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•  Full servo robots and pneumatic sprue pickers for molding machines 40 to 4,000 tons
•  Custom downstream automation
•  High-quality end-of-arm tooling
•  Affordable pricing

Molders, transform your operations with  
efficient automation that drives productivity.

“We’ve purchased 20 robots from ARI - they’re a valued partner consistently  
providing great products resulting in increased efficiency. ARI trained our team  
and the exceptional service they provide is a key factor in our success and growth.”

Verble Wilson, General Manager
Encompass Manufacturing

WE UNDERSTAND YOUR BUSINESS

www.absoluterobot.com

processor extruding lightweight TPO roof membranes. Typical 

concentrates in this market are used at 12-15%, whereas the G2 

concentrate is used at 6%. The lower use level ended up substan-

tially slashing overall price per pound, and also resulted in 

reduced inventory requirements to free up � oor space and cash.

On the packaging side, developing products to meet 

customers’ demands can be challenging as the major 

brands have exacting color requirements. Restrictive cost 

pressures compound the di�  culty of consistently meeting 

brand retail shelf expectations.

 •  Teal (Turquoise) HDPE Lids: The particular teal color-space 

is critical to this brand’s identi� cation in a cosmetics product 

line. Yet, it faced multiple color-related concerns, such as 

part-to-part inconsistency, which forced the processor to con-

sume the existing colorant at substantially higher use rates to 

achieve visual color uniformity. These higher use rates forced 

production ine�  ciencies, signi� cantly higher than desired 

colorant inventories, and elevated levels of � nished compo-

nent inventory to ensure required lead times were maintained.

Consequently, the brand’s packaging team and processor 

jointly began searching for an alternative colorant to resolve the 

multiple challenges of color 

stability, processing di�  cul-

ties, excessive use rates, and 

overall package cost. During 

their investigations, we intro-

duced the patented G-series 

colorant technologies. The 

G-series technology includes 

both G2 and G3 formulations. 

Molding trials were conducted 

with both technologies to 

identify the most appropriate 

and bene� cial package.

The solution proved to 

be the G3 system, which 

provided superior color 

dried. Recently a new polymeric carrier technology was introduced 

(Chroma’s UltraPET). This carrier not only has excellent compatibility 

with PET polymers used in packaging but also o� ers these bene� ts:

 •    Mini beads provide more pellets per gram with a larger surface area to 

improve color distribution—a feature especially useful for tint colors.

Highly Loaded Concentrates Give Building, Packaging Processors the Edge

Chroma’s G3 highly loaded 
concentrate provided 
superior dispersion, 
eliminating color variations 
in the sensitive teal color 
space for a cosmetics line.

Both virgin and recycled PET are used heavily for a variety of 

packaging beverages, food, and consumer products.  Color concen-

trates for these resins have been around for years. Until recently, 

conventional pellet concentrate based on a PET carrier had not 

been cost-e� ective for coloring PET because pigment loadings were 

low compared with liquid color, and the concentrated had to be 
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trates at 1.5%, and 1.7% letdowns.  During the blow molding 

trial, the 1.5% sample achieved the color speci� cation at a 

1.14% average usage. In compar-

ison, the competitive concen-

trate’s average usage rate was 

5.96%, as determined by post-

trial thermogravimetric analysis 

(TGA) testing. The TGA testing 

also con� rmed that G3 concen-

trate contained 65% pigment 

versus 26% in the incumbent’s 

conventional concentrate—2.5 

times more pigment per pellet.

Equally important, no changes 

to the blow molder’s processing 

parameters were required to run 

the Chroma concentrate, elimi-

nating any additional challenges 

for the manufacturing team.

Here’s how:
• Double Cross Cutting Action – 

Reduces Jams and Material Fines
• Adjustable Bed and Rotor Knives – 

Maintain Constant Cutting Circle
• Safe, Easy Access to the Grinding 

Chamber – for Improved Maintenance, 
Screen Changes and Machine Cleanout

• Replaceable Armor Plating in the 
Cutting Chamber

• Faster and Safer Knife Changes – 
Adjustments are Made in Jig Outside 
of Granulator

• Available Force Feed Mechanisms – 
Increase Throughput by 50% - 80%, 
While Reducing Power Consumption 

Here’s how:
• 

• 

• 

•

• 

• 

We Know Every Day is a Grind
That’s why we make our granulators so tough

888.612.7774 | HerboldUSA.com
info@herboldusa.com

Size reduction is tough work that can really do a number 
on your equipment. At Herbold, we know that granulator 
performance and durability is critical to your success. That’s 
why we build our equipment to deliver maximum throughput 
and require minimal maintenance and downtime.

18-269 Herbold Size Reduction PT.indd   1 11/20/18   2:44 PM

G3 concentrate 
contained 2.5% 
more pigment than 
the incumbent 
colorant.

dispersion, eliminating color variation. It also reduced the use 

rate from 4% to 1.5% letdown, lowering the overall coloring cost. 

Moreover, it provided faster cycle times, more cost-e� ective 

color changeovers with less purging, and reduced downtime.

The lower use rates along with the processing bene� ts of the 

G-series, allowed the molder to meet the required production 

demands. Further, the lower color requirements, coupled with the 

improved production e�  ciencies, provided desperately needed 

warehouse storage space. The numerous bene� ts brought to the 

program by this technology eventually led to a complete switch on 

all colorants for this brand’s needs.

 •  HDPE Blow Molded Bottle: Chroma participated in a trial with 

one very large blow molder in the packaging industry. The com-

pany had been impressed with their current suppliers’ letdown 

ratio; however, after talking with Chroma, it agreed to test out the 

new G3 product line.

The previous supplier’s color concentrate had a recommended 

letdown of 2.5%. Chroma submitted two samples of G3 concen-

 •   They process at a much lower tempera-

ture than conventional PET  concen-

trates, reducing the heat stress on the 

pigments and dyes.

 •   They o� er exceptionally high loading 

of both pigments and dyes, and conse-

quently, economical letdown ratios. In 

most cases, the extremely low use rate 

eliminates the need for drying and 

recrystallization, unlike conventional 

PET pellet concentrates.

Targeted applications for this new PET

product line include cosmetic packaging, 

vitamin bottles, nutraceuticals, sample liquor 

bottles, spice jars, and thermoformed sheets.

COLORING RECYCLED MATERIALS
There is much talk and growing action 

among consumer brands regarding use of 

more recycled materials in their packaging. 

Many brand owners are focusing on meeting 

goals for packaging made with post-con-

sumer recycled (PCR) content, particularly 

PET and polyole� ns, by 2025 or a little later.
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Fully independent of your company’s IT network, and ready for immediate use. Yushin’s IoT Solution 
Service uses a major cellular network for added protection for all connected equipment and devices.

SMART, SAFE and SECURE
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formulating custom colors. He holds 16 patents in the � elds of plastics 
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If you are serious about making the switch to recycled resins, 

select a color company with success in providing color and 

additive concentrates that include processing aids, impact modi-

� ers and UV and other stabilizers, because additives besides color 

may be required to bring PCR up to spec. Today, some suppliers 

even o� er 100% PCR-based color and additive concentrates that 

allow brand owners to claim that the product is 100% PCR.

As the demand for coloring recycled PE and PP packaging 

continues to grow, you are going to need a colorant supplier you can 

count on for the right colorant package, as lots of the recycling stream 

is colored yellow or gray, and the only way to produce a package with 

great color using rPET is with highly loaded color concentrates.

COLORING BUILDING & CONSTRUCTION PRODUCTS
Every year there is an increase in the diversity and number of plastic 

products used in the building and construction industry. The broad 

range of plastic building products in this market includes cables, 

conduit, pipe, cladding, windows, doors, protective and decorative 

shutters, architectural roof tiles, decking, siding and � ooring. 

Although these products perform well, adding color delivers the 

aesthetics desired by the brand or consumer, identi� es them for 

speci� c usage (color-coding), and in many cases, de� nes the appli-

cation. You may be familiar with the fact that plastic pipe and con-

duit are color-coded by their end-use application, such as:

 •  Blue = potable water

 •  White = irrigation and water

 •  Green = sewer

 •  Purple (lavender) = reclaimed water

 •  Gray = electrical conduit

 •  Orange = telecommunication conduit

 •  Yellow = natural gas (methane or propane), oil

 •  Red = electric power lines, lighting cable

Once again, the biggest challenge related to coloring plastic 

building products is accurately matching the desired color in the 

speci� c product resin. Typical plastic resin types used in construc-

tion include  PE, PP, TPO, PVC, PC, ASA, ABS, acetal (POM), nylon, 

acrylic, and a variety of thermoplastic composites.

It is critical to establish a partnership with your color and addi-

tives supplier early in the development process to achieve speci� c 

color and performance attributes. After determining the correct 

resin, your conversation may move to color selection. Typically, 

your supplier will have color sample chips or Pantone color charts to 

pinpoint the desired color for each plastic product or part.

During this selection process, colors may look di� erent depending 

on gloss, grain, � ller, resin type, light sources, and other factors. For 

example, in high UV light environments, colors such as red, orange, and 

yellow typically fade faster than darker colors such as blue or green.  
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Plastics improve peoples’ lives in transformative ways. 
At NPE2021, you’ll discover the latest technologies, materials, processes, 

and sustainable methods that are revolutionizing the medical industry.



On-Line Sensor Brings Clarity to Transparent Films
Haze is a critical quality parameter for � lm, sheet, and other transparent materials. 
NDC’s new HazePro gauge reportedly solves this problem by measuring the haze from 
narrow to wide � lms online with high accuracy and reliability. With HazePro, processors 
can immediately see the impact of process changes on haze and learn how to maintain 
haze quality. Process adjustments can be automated for real-time control of haze.

HazePro is reportedly immune to ambient changes as well as process variations, 
such as web � utter. NDC’s haze measurement complies with ASTM standard D1003 
for transparent materials.

         EXTRUSION

New Hardware & Software 
for Low-Cost Robots
A new linear seventh axis, free downloadable control software, and a new range 
of modular components are available for the Low-Cost Automation platform from 
igus (see February Close-Up on robots at K 2019). The company’s four- and � ve-axis 
robolink DP articulated-arm robots already have a sixth rotational axis available. Now, 
igus has added another modular option, a linear seventh axis (horizontal or vertical), 
which can expand the robot’s working volume fourfold. What’s more, the new linear 

axis—which makes use 
of igus’s drylin linear 
guides—is also available 
for other robot brands, 
such as Universal Robots.

Second, igus intro-
duced new easy-to-use 
programming software 
for its entire line of 
robots—articulated-
arm, delta, and linear 
types. The software is 
downloadable for free. 
It allows for simple 
“lead-through teach” 
programming of a “digital 
twin” or simulated robot 
on-screen (photo). The 
user manually moves 

the robot through the desired positions, using a mouse or a � nger on a touchscreen. 
Virtual safety boxes can be speci� ed to prevent the robot from colliding with other 
equipment. The program can then be applied to an actual robot. It also can connect to 
a higher level control system via interface communication, with digital I/O or Ethernet 
protocol using an IP address. igus calls this offering “try before you buy” because you 
can try out the simulated control before buying actual hardware.

Speaking of hardware, igus has launched the RBTX online platform (rbtx.com) with a 
catalog of compatible modular components for robots from a range of suppliers. Such 
components currently include grippers/end effectors, vision systems, pneumatics, control 
hardware and software, and auxiliaries. These products currently come from igus and � ve 
other partners; 10 more are due to come on board this year with 70 to 80 new products.

          AUTOMATION      AUTOMATION     AUTOMATION     AUTOMATION

New Dust- & 
Waterproof Cobot for 
Sanitary Applications
Yaskawa Motoman has introduced the 
model HC20XP collaborative robot 
with 20-kg (44-lb) payload capacity 
and 1700-mm horizontal and vertical 
reach. It’s said to be well suited 
to working safely with, or in close 
proximity to, humans without protec-
tive guarding (depending on a risk 
assessment).

It is described as “the industry’s 
� rst IP67-rated collaborative robot,” 
a rating for dustproof and water-
proof construction. Made of cast 
aluminum, with an “easy-to-clean” 
surface, the new model can be used in 
sanitary environments where wipe- or 
washdown is required, according to 
the company. 
HSF H1 food-
grade grease 
is standard.

The HC20XP 
offers four 
modes of 
collaborative 
operation, 
including 
Power and 
Force Limiting 
(PFL), where 
dual-channel 
torque sensors 
in all joints 
constantly monitor force to quickly 
and safely react to contact. It has a 

“pinch-less” design with through-arm 
utilities to hide cabling and reduce 
risks of snagging or interference with 
other equipment. The cobot can easily 
shift between collaborative speed in 
PFL mode to full speed in industrial 
mode in order to optimize cycle times 
based on risk assessment and process 
requirements.
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Austria’s Blue Air Systems, represented in 
the U.S. by Comet Plastic Equipment, has 
introduced a new germ- and virus-free 
version of its DMS (Dry Mold System) mold 
dehumidi� er. Sterilizing the production 
area is a common practice among food 
and pharmaceutical manufacturers, and 
plastics processors producing packaging 
for the same 
manufacturers 
face the additional 
demand for sterile 
and low-particle 
goods production.

To support 
these manufac-
turers, Blue Air 
Systems has intro-
duced DMSterile to generate a germ- and 
virus-free atmosphere during mold dehu-
midi� cation. Molded products such as 
pharmaceutical containers, PET preforms 
or sealing caps come in contact only with 
sterile air during production within the 
partitioning.

Blue Air Systems notes that micro-
organisms thrive in environments where 
moisture and heat are present—condi-
tions often found in molding plants. Here, 
old or irregularly maintained � lters in 
air conditioners, ventilation systems and 
even production machines can facilitate 
the generation of germs and viruses. 
Blue Air Systems notes that using DMS 
dehumidi� cation can also reduce energy 
usage with savings of up to 80%, while 
also boosting quality and output.

    INJECTION MOLDING

   EXTRUSION

Mold Dehumidi� er 
Adds Germ- and 
Virus-Free Version

     AUTOMATION

Predictive Maintenance, Cleanroom 
Versions & Recycling of Energy Chains
In a recent review of new developments in its � exible plastic energy chains, or 
“e-chain” cable carriers, used in robotics and other automation components, igus 
highlighted the following:
 •  The company is now taking back used e-chains for recycling—regardless of the 
manufacturer. It has collected one to two tons of cables since December.
 •  For clean rooms, igus launched its � rst “clean cable system” that can be opened and 
closed. This e-skin � at, modular, � exible sleeve snaps open and closed, allowing for 
quick and easy expansion or replacement of the cables in an e-chain. A new e-chain 
support for this system allows for longer travel than before. In addition, igus has 
commissioned a new cleanroom lab, certi� ed to ISO Class 1, at its German headquarters.

 •  igus has several new products 
aimed at remote maintenance 
monitoring (condition monitoring) 
of energy chains. A new small elec-
tronic box connects to all sensors 
on the e-chain and to a junction 
box for communication with the 
customer’s or igus’s servers. An 
info dashboard presents the main-
tenance status to the user.

Also new is the ecw wear-detection 
sensor for e-chains. It’s attached to 
the e-chain and connects directly to 
the igus cloud. Cost is around $500. 
Igus also supplies a new eci wear 
sensor for “smart bearings.” Non-

lubricated bearings with integral wear sensors are now available in � ve types.
The company’s ecp push-pull force-detection sensor, which previously functioned 

for chain movements up to 120 meters, is available in a new ecpr version that can 
travel up to 1000 m or more.

A new ecpp position sensor is being used by one overhead crane supplier to 
monitor crane position. This new device reportedly saves four to six days in crane 
installation time.

Also new is software for use with the cfd cable condition-monitoring sensor to 
predict the cable’s lifetime, using arti� cial intelligence (AI) and machine learning. One 
customer is using this system to help achieve 50 million cycles for bread-packaging 
machinery that operates at 120 pieces/min.

Start Your Extruder Drive With No Technician or Manual
Integrated Control Technologies (ICT) is offering a product 
enhancement for its ACPAK AC drive package that allows extru-
sion companies to start it up without needing technicians or 
operation manuals. And the product gives ICT remote access to 
help verify the settings if necessary.

The Smart-Up Assistant takes users step by step through the 
start up of the ACPAK while permitting  ICT to connect to the 
drive and verify the settings. The Smart-Up Assistant includes:
 •   Ewon for remote startup and troubleshooting support.
 •   Software with step-by-step instructions and photos.
 •   Yaskawa Bluetooth operator interface option.
 •  7-in. color touchscreen.

 •   Speed and load monitoring; 
fault log; trending; and 
drive-health monitor.

The Smart-Up Assistant 
can be mounted in a separate 
enclosure or on the door of 
ICT’s ACPAK with ARC Flash 
Plus. It is compatible with the 
Yaskawa A1000 and GA800 drives and the entire design not only 
guides the customer throughout the startup, it checks their work 
while teaching best practices.

Cables and e-chains
transmit their status
via sensors.
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High-Shear Mixer
The patented MegaShear from Ross 
is an ultra high-shear rotor/stator 
suited to high-throughput emulsi� ca-
tion, dispersion and homogenization.

The 11,300 ft/min tip speed and 
proprietary geometry of the Mega-
Shear mixing head generate a level of 
shear typically unseen among rotor/
stator mixers and usually reserved 
for high-pressure homogenizers. The 
Ross MegaShear Model HSM-706M-50 
in the photo features a 50-hp motor 
and is mounted on a movable pallet. 
A MegaShear mixer reportedly costs 
considerably less than a comparably 
sized high-pressure homogenizer, 
while being much less sensitive to 
clogging and changes in viscosity. 

Nordson has streamlined the design of 
the EPC deckle system for EDI extrusion 
coating/laminating dies to make it easier 
to control edge bead and reduce downtime 
for width changes and cleaning. The widely 
used EPC die includes an internal deckle 
system that reduces resin cost and trim 
waste by controlling edge-bead formation, 
plus an external deckle for convenient 
width adjustment. The new enhanced 
design provides these improvements:
 •  Easier control of edge bead: For 
independent adjustment of the internal 
deckle components, Nordson has replaced 
a rack-and-pinion gear with a threaded 
stud that makes it easier to � ne-tune the 
edge bead, reducing the amount of trim 
required and increasing material savings.
 •  Easier manual adjustment of deckle 
width: Nordson has replaced a gearbox 
used for adjusting overall deckle width 
with a nut on the adjustment rod, 
reducing the width and weight of the 
deckle system and increasing access 
for operators.

 •  More robust and user-friendly construc-
tion: A durable new deckle-rod support 
guide makes deckle adjustment easier.
 •  Easier access for cleaning and mainte-
nance: A low-pro� le external deckle can 
be removed as a single unit, or it can slide 
out for installation of a lip scraper without 
removal of the entire deckle assembly. 
Similarly, internal deckle components can 
be taken out by removing six bolts from 
the end of the deckle system without 
disengaging the entire unit.

Still On Hold? How to Make Part Cooling Time 
More Productive
As a global manufacturer, Canon understands that injection molders face unique 
challenges. Long part cooling times and mold changeover downtime are common 
barriers to productivity for many operations. To address these challenges in its own 
factory, Canon developed a system that allows an operator to run two different 
molds on a single molding machine. With over 30 years of experience, Wayne Daniel 
will introduce the Shuttle Mold System, present some of its ideal use cases, and 
explain how it can meaningfully impact operational productivity.
PRIMARY TOPICS:
 • Get up to double molding machine capacity
 • Increase production � exibility
 • Almost eliminate mold changeover downtime

PRESENTER
Wayne Daniel
Director of Business 
Development

Wayne Daniel currently serves as the 
Director of Business Development at Canon 
Virginia, Inc. Wayne has experience in both 
injection molding and tool manufacturing, 
including previous roles as Canon Virginia’s 
Director of Molding and Director of Tool 
Manufacturing Operations. His former 
responsibilities include securing the optimal 
infrastructure and talent at Canon to ensure 
the best quality, cost and delivery of plastic 
molded parts. A member of the Society of 
Plastics Engineers, Wayne has been heavily 
focused on innovation and cost reduction 
activities on the Injection Molding � oor.REGISTER FOR THIS WEBINAR AT:

short.ptonline.com/canon0812

Wednesday, August 12th •  2:00 PM ET

WEBINAR a feature of PTonline.com

EXTRUSION MIXING

Enhanced Deckle Boosts Coating Productivity 

Deckle Rod 
Support Limits 

Bending

Adjustment Rod Nut 
Adjusts the Overall 

Deckle Width

Threaded Stud System Adjusts 
Individual Deckle Components
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Novatec has introduced the patent-pending ScrubX Sanitizing 
System to remove and sanitize dust and plastic particulate that 
may have been exposed to harmful airborne pathogens. Indi-
vidual units provide 200 cfm of air� ow and can provide dust/
particulate control for up to 3000 ft2 of interior space.

The machine was invented to help remove the novel corona-
virus from factory air by removing dust and particulates from work 
areas, along with any pathogens that might be present. “Viruses 
can easily attach to dust and particulate, which provides a media 
for the airborne pathogens to stay suspended and to circulate 
in factory air longer than typical aerosol transmission,” notes 
Mark Haynie, Novatec’s dryer product 
manager. “While most airborne viruses 
can circulate for up to 5 hr, with dust and 
particulate hanging in the air, the virus 
could stay present for 48 hr or more.”

Novatec’s ScrubX features a multi-
stage air circulator, scrubber, and 
sanitizer that traps airborne particulates 
and then kills any viral matter auto-
matically with a multi-stage ultraviolet 
system. Air� ow is moved and directed 
by a regenerative blower to enter 
through an intake that can be oriented 
to provide maximum circulation.

The air enters a cyclone designed to remove most of the dust 
and then directs it to a collection container that has ultraviolet C 
(UVC) germicidal lamps with 2-4 mJ/cm² intensity. Any dust that is 
too � ne to be removed by the cyclone enters a second-stage � lter, 
which has more UVC lamps and includes a 0.1-micron ultra-HEPA 
� lter that removes dust and small pathogens, including coronavirus.

A built-in control designed by sister company MachineSense LLC 
automatically measures air-quality index, � lter status and particulate 
levels for complete remote monitoring. The control system receives 
feedback from particulate-monitoring sensors in dust-prone areas. 

Both mobile and stationary units are available. Mobile units can 
be moved throughout the factory; 
stationary units can be installed in a 
� xed location indoors or outdoors.

“Novatec is hoping our technology 
will get more people back to work 
safer and faster than thought 
possible,” states Novatec’s CEO and 
managing partner, Conrad Bessemer. 
Bessemer also cofounded Machine-
Sense, which has introduced 
FeverWarn, a low-cost infrared 
temperature-scanning system that 
can be used to help detect and 
screen for COVID-19.

Place your order today! 
www.pcs-company.com
or call: 1-800-521-0546
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Fast and efficient color, resin, and tooling changeovers
Eliminate black specks and streaking

Reduce scrap to lowest rate
Safe for hot runners

Effective on accumulator heads

Looking for help 
with your next 
color change?

See the experts

Sanitizing System Stops Particulate & Dust from Spreading Coronavirus
AUXILIARY EQUIPMENT
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Vacuum Technologies for 
Plastics Applications
Vacuum is often a small but vital part of ensuring consistently high quality 
products in plastics processing. Therefore, it is important that the right 
vacuum technology is chosen and properly applied. This webinar is intended 
to help those who may be deciding between types of vacuum pumps, and 
those looking for some pointers in ensuring reliability of their vacuum.

PRIMARY TOPICS:
 •  The operating principle of key vacuum technologies used in 

plastics applications
 • The advantages and disadvantages of each vacuum technology
 • Considerations for ensuring the best performance of existing installations

PRESENTERS

Ben Cameron
Product Manager

Teodora Cusmina
Product Manager

Ben Cameron has been with Busch 
LLC for over ten years, previously 
working for Mitsubishi Chemical and 
Nova Chemical. He holds a Bachelor 

of Science degree in Chemical Engineering from Virginia 
Tech, and an MBA from Old Dominion University.

Teodora Cusmina is 
a Product Marketing 
Manager for dry claw and dry screw 
vacuum technology at Busch Vacuum 
Solutions, and has previous experi-

ence working with vacuum applications in the medical 
industry. She holds a Bachelor of Science in Biochem-
ical Engineering and a Master’s Degree in Process 
Engineering from Babes-Bolyai University in Romania.REGISTER FOR THIS WEBINAR AT:

short.ptonline.com/busch0715

Wednesday, July 15th •  2:00 PM ET

WEBINAR a feature of PTonline.com

Products to Help Keep Workers 
Safe from COVID-19
Manufacturers of all kinds are grappling with procedures for 
keeping their plants clean and safe from coronavirus contami-
nation. New Pig, a supplier of industrial housekeeping aids, 
offers a range of products suited to the current health crisis. 

Here are three examples:
 •  All-purpose, disinfectant-
compatible, disposable dry wipes.
Both medium-duty and heavy-duty 
versions are available for use with 
spray bottles of all sorts of sani-
tizers or disinfectants to wipe down 
surfaces in work areas, of� ces, etc.
 •  Medical-supply storage cart. 
Originally developed for hospitals, this 
plastic, two-wheeled cart comes in two 
sizes with adjustable shelves. It makes 
supplies accessible where they are 
needed and is lockable when not in use. 
 •  Social distancing � oor markers. A 

variety of peel-and-stick markers to indicate social distancing 
standing positions and traf� c directions, remind personnel to 
wash hands, etc. These anti-slip markers reportedly withstand 
heavy foot traf� c, have absorbent surfaces, and can be removed 
easily without damaging � oors or leaving a residue.

Acetal for Automotive Fuel Systems
A new acetal (POM) grade from Japan’s Polyplastics Group (U.S. 
of� ce in Farmington Hills, Mich.) reportedly delivers improved 
diesel fuel resistance for injection molded automotive fuel-system 
components. Duracon H140DR is said to offer superior performance 
over competitive materials and is targeted for global markets. It 
has a higher MFR than standard grade M90-44 and is also denser, 
with smaller crystal size, providing a higher degree of crystallinity.

According to Polyplastics, low-
quality diesel fuel contains 
a high concentration 
of acid and sulfur, 
which have a 
negative 
effect on 
acetal. 
H140DR 
has been 
shown to 
have better resistance than a competing diesel-resistant acetal.

The new grade boasts the same level of creep-fracture prop-
erties as competitive materials and appears to have suf� cient 
long-term mechanical properties as well. Environmental stress-
fracture testing reveals that DH140DR has high resistance to acid 
rain and various acidic solvents used in cars.

CLEANING/SANITIZING MATERIALS
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70+ years Serving the Plastics Industry

800.537.5375
www.imscompany.com/PT18

Also Check Out Our 
Hopper Loader Hose!

Visit our website for our full 
line of Hopper Loader Hoses!

Made in the U.S.A

Many Styles and Sizes 
to Choose From!

Item# 136146
Loader Hose, 1-½" I.D., Food Grade Clear Wall, 

Helix Reinforced PVC and Seamless Smooth Bore.



Converts all IMS Series Loaders to 
dual inlet proportioning loaders
• Replaceable Inlets
• Large View Window
• Stainless Steel
• High Performance Cylinders
• Includes: Probe, Hose and Hose Clamps

#142842   Model 150

Optional add-on 
Proportional Valve

800.537.5375
www.imscompany.com/PT15

Visit our website for our full 
line of products & services.

70+ years Serving the Plastics Industry



TAPPI – Film Processing and Coating
in a Circular Economy

Monday, October 12, 1pm-4:30pm

This half-day pre-conference event features today’s leading 
experts in fi lm processing and coating for fl exible packaging. 

They will discuss leading-edge topics on emerging 
techniques and technologies which are creating new 

pathways toward a circular economy. Separate rates apply.

LIMITED SPONSORSHIPS 
AND EXHIBIT SPACE 

ARE AVAILABLE!

Contact Ryan Delahanty 
+1 630-345-3465

ryand@gardnerweb.com

A product of Gardner Business Media, Inc.

New at Extrusion 2020!

  Register Today and SAVE!

October 13-15, 2020
Donald E. Stephens Convention Center, Rosemont, IL

This half-day pre-conference event features today’s leading 
experts in fi lm processing and coating for fl exible packaging. 

They will discuss leading-edge topics on emerging 
techniques and technologies which are creating new 

pathways toward a circular economy. Separate rates apply.

experts in fi lm processing and coating for fl exible packaging. 
They will discuss leading-edge topics on emerging 

techniques and technologies which are creating new 
pathways toward a circular economy. Separate rates apply.

Image above (screws) 
courtesy of Davis-Standard

VIEW THE FULL AGENDA AT 
ExtrusionConference.com

You’ll save $200 when you register by August 31.



Instructor in a Box!  
…well, in your computer.
Skill-up with the best eLearning solution for        
remote learning. Build your skills in plastics 
processing with Live streaming classroom 

instruction or online interactive lessons that 
are self-paced, 24/7.

800-826-1901 PaulsonTraining.com/contact-us

Get a FREE trial. Call today.

Cost-Effective, Flexible Multi-Hopper System 

Chiller Line Adds 
Remote Viewing 
& Control
Delta T Systems says a new VNC 
client connection capability can 
keep production managers and 
personnel remotely connected 
with plant cooling systems, a 
situation more likely during the 
COVID-19 pandemic. The company 
says the VNC remote access and 
control capability make it possible 
for personnel to fully interact with 
every interface display element 
and control parameter in its 
variable-speed chiller product line, 
from anywhere, anytime.

All Delta T chillers feature a 
touchscreen with an RJ45 port that 
connects via cable or a wireless 
access point to the VNC software 
client. For remote workers located 
outside of the facility’s LAN (Local 
Area Network), a VPN can be used 
to access chiller displays

  PROCESS COOLING

Simple enough for basic applications or upgradable to a fully featured drying solution,  
Conair’s Multi-Hopper Cart (MHC) is said to deliver value, portability, � exibility and productivity.

The MHC features up to four Conair CH Series mass-� ow hoppers mounted on a lightweight, 
yet durable, caster-mounted push cart. Even with the largest hoppers mounted, the cart is only 
35-in. deep, saving valuable � oor space and making it easy to maneuver down narrow aisles 
and through doorways. Material can be dried of� ine and then wheeled where it is needed or 
stationed remotely to supply material to multiple machines at once.

Two basic con� gurations are available: The simplest has only hoppers with an insulated 
manifold system for supply and return of dehumidi� ed air from a central dryer, which, for 
smaller applications, can also heat the material. For higher-throughput applications or jobs 
requiring higher temperatures, the cart is supported by a Conair D Series Carousel Plus dryer 
with the DC-C Premium control package. The cart can be wired for power and individual 
heaters added to each hopper. This allows many convenient features, including the ability to 
dry at different temperatures in each hopper, Temperature Setback to prevent over-drying, 
as well as Dewpoint Monitoring and Dewpoint 
Control. It can also be integrated into Conair’s 
SmartServices central monitoring and control 
platform, providing real-time alarm displays, a key 
performance indicator (KPI) dashboard, machine 
view with real-time readouts of setpoint and 
actual temperatures, as well as condition indicator 
lights. The system can also display trend lines for 
key measurements in real time.

Seven different hopper sizes are available, 
ranging from 0.5-ft3 volume and a nominal capacity of 18 
lb, to 6 ft3 and 201-lb capacity. Carts are built in two sizes: A large 
version can accommodate up to four hoppers (depending on hopper 
size); and the smaller cart can be mounted with up to three hoppers (depending on size). A 
slide-gate discharge port prevents material leakage but facilitates easy hopper draining.

Available in carbon or stainless steel, all hoppers are fully insulated from top to bottom 
in order to preserve heat and save energy. All are designed for easy cleaning with a large 
cleanout door (with sight glass) and a removable air-diffuser cone. The mass-� ow hopper 
design ensures that all material is evenly exposed to dry air and heat. Funnel � ow and material 
hangups reportedly are eliminated for superior drying. Each hopper is equipped with an isola-
tion valve so that it can be taken off-line without disrupting operation of other drying hoppers.

 DRYING
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As the � rst and only event 
focused exclusively on 
additive technologies for 
industrial part production, 
the conference takes a 
practical, applications-
based look at the 
machines, materials 
and methodologies 
being used to create 
end-use tools and 
components. The event is 
designed for owners, 
executives and engineers at 
contract manufacturers, as well 
as OEMs involved in durable goods 
manufacturing.

ADDITIVE +
PRODUCTION

P R E S E N T E D  B Y

AdditiveConference.com

For the latest information 
and program updates, visit 
additiveconference.com



Concept to Molded Parts in 4 Days: Raising 
the Bar for 3D Printed Tool Performance
Fast response to prototype molding opportunities validates designs and paves the way to high volume 
work. 3D printed tooling has long been touted as a solution but usually falls short. Fortify 3D printed tools 
use � ber reinforcement for 30-70% higher strength, stiffness, and thermal stability. This means more shots, 
in higher performance materials, and more complex geometries. Learn Fortify’s process and highlight use 
cases of their tools working in the � eld. Best practices for using Fortify tools vs aluminum will be shared.

PRIMARY TOPICS:
 • How Fortify technology gets 3-10x longer life from 3D printed tools
 • Business opportunities accessible using 3D printed injection mold inserts
 • Operating differences between printed tools vs. metal
 • The cost and schedule bene� ts of printed vs. machined tools

PRESENTER
Ben Arnold
VP, Business 
Development

Ben has decades of 
experience helping 
manufacturing companies 
implement new capital 
equipment technology and 
has been on the forefront 
of several key 3D printing 
innovations serving the 
injection molding industry 
with polymer and metal 3D 
printing. Ben holds a BSME 
from WPI and MBA from 
Northeastern University.

REGISTER FOR THIS WEBINAR AT:
short.gardnerweb.com/fortify07

Wednesday, July 22nd •  2:00 PM ET

WEBINAR a feature of PTonline.com

Remote Tool Validation Kit Larger Pump/Filter 
System for Cleaning Internal 
Cooling Passages
iD Additives has expanded its Eco-Pro 360 
line of rust removers. The new Eco-Pro 360 
XL Cart is a larger version of the company’s 
previously released mobile integrated 
pump/� lter system for cleaning internal 
cooling passages in molds and other 
products. The original cart runs up to 13.5 
gpm, while the XL will go up to 28 gpm. The 
standard cart’s operating capacity ranges 
from 5 to 30 gal, while the XL runs from  
25 to 55 gal, suiting it to larger molds and 
extrusion chill rolls.

The cart pushes iD Eco-Pro 360 solution 
through channels to provide fast, “eco-
friendly” rust removal on injection molds, 
heat exchangers, blown-� lm dies, and other 
products. iD Additives says the new XL Cart 
more than doubles the output of the compa-
ny’s standard Eco-Pro cart, suiting it for larger 
molds and extrusion chill rolls. In addition, 
the Eco-Pro 360 XL Cart and the standard 
Eco-Pro 360 Cart both have added a new 
pressure-relief valve. iD Additives says this 
safety feature provides pressure relief in the 
case of completely blocked cooling passages. 

TOOLING TOOLING

Progressive Components can make 
remote validation of a new tool possible 
via its new Remote Validation Kit, accel-
erating the PPAP or IQ/OQ/PQ approval 
process and helping speed molds into 
production. The Remote Validation Kit 
includes a dedicated tablet mounted 
in a customized case, as well as a press 
module and gateway to connect to an 

on-mold CVe 
Monitor.

Data points 
and process 
parameters that 
can be captured 
by the kit 
include graphs 
and charts of 
OEE, cycle time, 
ef� ciency, and 
activity (mold 
open/close). The 
production-rate 

graph identi� es tools that aren’t producing 
as many parts as expected, while the 
reject Pareto graph and listing tracks 
historical rejects by disposition (reject vs. 
regrind) and type (burn, splay, short, etc.). 

The downtime Pareto graph and listing 
monitors historical downtime by type of 
equipment (mold, press, etc.), as well as 
the reason for downtime (out of material, 
no operator, mold cleaning, etc.). These 
downtime codes are customized for the 
user. Finally, it also tracks press connec-
tion history, with time- and date-stamped 
data summarizing performance of a run.

In terms of its potential impact on 
the PPAP or IQ/OQ/PQ approval process, 
Progressive components says the 
Remote Validation Kit reduces the need 
to be onsite at suppliers while providing 
visibility for anyone who has a role in 
managing the performance of a � eet of 
tooling assets.

“Tooling startup, changes or updates 
can receive approval and get into 
production even if the customer can’t 
travel on-site,” a spokesperson told 
Plastics Technology, adding that once a 
tool build is complete, the process for 
qualifying is sped up by giving access to 
real-time mold sampling. Additionally, if 
there are issues, value-added input can 
be provided during troubleshooting at 
startup after a mold has been shipped.
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Log On and Learn...
For FREE

Register for this webinar at:
www.novatec.com/ExtrusionPTWebinar>

Bob Bessemer
Novatec, Vice President of Extrusion Technology
Bob joined Novatec in  August of 2018  with a wealth of 
industry experience, having spent more than 35 years in 
increasingly more responsible engineering and commercial 
roles, first at Killion Extruders (now part of Davis Standard), 
and then 25 years at Conair. Bob has been a long-time inventor 
and patent holder for the plastics extrusion industry.

Larry Alpert
Med1Extrusion, President
Larry is a plastic’s industry professional with nearly 40 
years of experience in polymer extrusion; for 35 of those 
years, his focus has been medical extrusion. Throughout his 
career, Larry has worked for several major medical device 
manufacturers in various management positions. Larry is 
currently the owner and President of Med1Extrusion. 

Solutions for Extruding Low-
Durometer Polyurethane Tubes
Lab testing reveals...

> What water temperature is best? We’ll present peel 
test and dimensional data from varied water 
temperatures.

> How long should the product be submerged? We’ll 
reveal tack results based on the length of time a 
product is underwater.

> Are multiple temperature zones within the tank 
better for reducing tack? We’ll reveal optimum 
combinations of cold/hot/warm to further minimize 
tube surface tack and dimensional shift. 

> Do low-durometer polyurethanes have their surface 
modified by keeping the tube in the water longer 
or by using a controlled heat transfer process?

Thursday, July 30th
2:00 PM ET

3D Printer Allows Introduction, 
Orientation of Functional Fillers
Boston-based Fortify says it can run � ber-reinforced liquid SLA and DLP (Digital Light 
Processing) resins on its patented DCM (Digital Composite Manufacturing) platform. By 
reinforcing a photopolymer with ceramic microparticles, Fortify says it has been able to 
produce injection molds that are stronger, stiffer, and more heat and wear resistant. The 

company says present interest is mostly in tooling but notes 
that it’s gaining traction in printed components.

The company is currently providing � lled materials as 
masterbatches, and it has printed parts with up to 20% � ller, 
such as ceramic and glass � bers and metal � akes. Fortify says 
the process uses high-aspect-ratio � bers that are shorter 
than the layer height of 50 microns. Longer � bers up to 1 mm 
can be used, but cannot be oriented in the Z axis. 

Fortify recently introduced two additional technologies 
to its printing platform that make it more suited to creation 
of injection mold cavities. Its new CKM (Continuous Kinetic 
Mixing) system ensures additives stay uniformly distributed 
throughout the material, reducing sedimentation and aggrega-
tion. CKM is integrated into all of its machines.

In addition to CKM, Fortify’s printer utilizes Fluxprint—a 
magnetic technology that aligns reinforcing � ber within 
a photopolymer resin during fabrication. To achieve 

this, � bers undergo a proprietary treatment to make them magnetically responsive. 
Magnetic � elds then align � bers throughout the build to optimize strength, stiffness 
and other characteristics of the part. The company says users can now optimize � ber 
orientation based on load conditions of their parts. Fortify says degree of orientation 
can be highly localized, down to the 50-75 micron level.

Bar Lock Series 
of Mold Aligners 
Expanded
Progressive Components has 
expanded its Z-Series Bar Locks for 
alignment of large molds and multi-
plate sequencing tools. Originally 
introduced with four bars and eight 
guides, the Z-Series now has eight 
bars and 20 guides, as well as a new 
metric series. The Bar Locks, which 
target complex molds for packaging 
and medical applications, are guaran-
teed for the life of the mold.

The company also now provides 
its Mold-Ready service for the 
product, which allows custom 
lengths and corner radii for when 
a lock pocket is not machined 
through the full plate width.

TOOLING  3D PRINTING
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Additive & White 
Masterbatches for BOPE Films 
Additive masterbatches developed speci� -
cally for biaxially-oriented polyethylene 
(BOPE) � lm are newly available from Ampacet 
Corp. The new Biax4ce line includes additive 
as well as white masterbatches formulated 
for speci� c BOPE � lm structures. The range 
includes antiblock, antistatic, migrating and 
non-migration slip and high-performance 
antifogs. (See this month’s Close-Up article 
for more on BOPE � lm as a new contender.)

Liquid Colorants with New Carrier 
for Polyole� ns & Styrenics
A line of custom liquid colorants with a unique, proprietary carrier is newly avail-
able from Britec Solutions, Tyler, Texas. The new Qd² Liquid Carrier System has been 
shown to provide multiple attributes in injection molding, blow molding and extru-
sion of polyole� ns and styrenics. The Qd² carrier system was developed to provide 
improved particle distribution in the carrier to support higher pigment loadings and 
reduce use levels; deliver superior suspension to eliminate hard settling of pigments; 
remove processing concerns such as screw slippage; and promote cost savings.

Testing and case studies have estab-
lished that when used in PP, the Qd² carrier 
creates nucleation, resulting in cycle-
time reduction. In some cases, it has the 
potential to reduce or eliminate the use 
of a nucleating agent. Colorants with the 
new carrier used by a Texas molder of PP 
caps and closures yielded a 5% cycle-time 
reduction and 12% overall cost savings that 
resulted from a lower use level.

An Ohio injection molder of 5-gal HDPE 
pails and lids compared the Qd² Liquid 

Carrier System against their existing pellet color concentrate in blue and white. The 
company realized a 5-sec shorter cycle time, reduced part warpage and quicker 
color change with the Qd² system.

A North Carolina injection molder of PP outdoor patio furniture reported that it 
cut the use level from 1.65% to 0.8% and also achieved improved color dispersion 
and physical properties. This was achieved using an 82% Ti02 white liquid with 
the Qd² carrier.

Dual-Action Additive 
Concentrate for PET & rPET
An additive masterbatch line is designed to 
provide an elegant silky surface treatment as 
well as recyclability to PET and rPET packaging. 
The new Silky Bliss collection from Ampacet 
Corp. is said to offer a sophisticated, contem-
porary delustering effect to plastic packaging 
without requiring mold changes. The products 
are also near-infrared (NIR) transparent to 
allow sorting with NIR for recycling. Silky Bliss 
features very low light re� ection for better 
readability of packaging graphics and text and 
includes six shades, though it can be custom-
ized with an unlimited number of colors.

 ADDITIVES

 ADDITIVES

 ADDITIVES

Finding the Right Fill: Wood Plastic Compounding 
Showcasing an Enhanced Twin Screw Extruder Setup
Finding the right formulation in a process environment is a challenging, time consuming 
task and can, at times, cause very expensive production test runs. Lab scale equipment 
ideally minimizes development time to optimize the formulation. We will highlight a case 
study to investigate the right material and � ll. We will also learn about an optimized 
process with an enhanced lab scale compounding setup — including loss in weight feeders 
— and a novel way of creating test specimen straight out of the compounding process.

PRIMARY TOPICS:
 • Use of gravimetric feeders for stable and consistent results
 • More formulations in less time to save costs
 • Find the ideal � ller � ll rate for the best performance and cost
 • Learn about space-ef� cient full lab scale equipment and possibilities

PRESENTER
Christoph Pielen
President 
C.W. Brabender Instruments

Christoph studied Mechanical Engineering 
specializing in plastics processing engineering 
at the RWTH Achen University, Germany.
 •  2002-2008: Institute of Plastics Processing 

(IKV) at RWTH Aachen University. Develop-
ment and testing of new rubber compounds 
and rubber foam extrusion.

 •  2012-2014: Brabender GmbH, Germany. 
Support for international technical sales 
and customer service.

 •  2014- 2019: Brabender CWB, USA. 
Laboratory manager — chemical division.

 •  November 2019: Brabender CWB, USA. 
Assigned to lead the company as President.

 •  Active member ASTM including plastics, 
rubber and carbon black.

REGISTER FOR THIS WEBINAR AT:
short.ptonline.com/cwb0729

Wednesday, July 29th •  11:00 AM ET

WEBINAR a feature of PTonline.com
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COMBINED STRENGTH. 
  UNSURPASSED INNOVATION.

ORLANDO, FL 2020SEPTEMBER 21-24
ORANGE COUNTY CONVENTION CENTER

Powered by Official Media 
Partner

A NEW CAMX
FOR A NEW TIME

REGISTER NOW
www.theCAMX.org

REGISTRATION IS OPEN
CAMX is more than a conference and 
tradeshow, and this year, it’s the only 
composites and advanced materials 
industry event. Register today to discover 
new products, cost savings, increased 
performance and improved returns.



Moving toward the third quarter, prices of volume commodity 

resins generally appeared to have bottomed out, though there was 

potential for some further downward 

movement for PS, nylon 6 and perhaps 

PET. In contrast, upward movement for 

some resins is also likely with the return of the Chinese export 

market, for which a signi� cant volume of domestic supply is 

dedicated. For example, 40% of domestic PE production and 30% 

of PVC is earmarked for export to China. The combination of 

higher exports, increased costs of feedstocks such as ethylene, 

and the throttling back of resin production contribute to the 

potential for price increases. Additional factors are the slow ramp-

up of production of industrial and durable goods that had been 

suppressed by coronavirus pandemic, along with potential 

Prices of Volume Resins Bottom Out
Increased exports, higher prices for feedstocks, and a slow ramp-up 
of production of industrial and durable goods are projected to stabilize 
resin prices and put upward pressure on PE and possibly PVC.

By Lilli Manolis Sherman
Senior Editor

increases in crude-oil prices, and what is expected to be an abnor-

mally active Atlantic hurricane season.

These are the views of purchasing consultants from Resin 

Technology, Inc. (RTi), senior editors from PetroChem Wire (PCW), 

and CEO Michael Greenberg of The Plastics Exchange.

PE PRICES FLAT TO HIGHER
Polyethylene prices remained unchanged in May, following a 4¢/

lb drop in April, but suppliers came out with a 4¢ increase for 

June. Spot-market prices moved up by mid-May due to tight avail-

ability and strong exports to China, 

according to Mike Burns, RTi’s v.p. of PE 

markets, PCW’s senior editor David Barry, 

and The Plastic Exchange’s Greenberg.

Both Burns and Greenberg thought the 

4¢ hike had some potential to take e� ect 

in June. However, PCW’s Barry did not see 

it as a “slam dunk,” noting that a partial 

increase—and only for some grades—was 

more likely, but he suspects that another 

increase will surface for July. He con� rmed 

that spot prices were closing the gap 

with prime material—now at 6¢ to 7¢/lb 

vs. a more typical 8-10¢. Both Barry and 

Burns attribute supply tightness partly to 

suppliers “quietly” slowing production. 

Greenberg expected spot prices to move up 

by the second week of June, despite uncer-

tainties in the market: “Some who sensed 

the upward price momentum bought extra 

resin, fearing that this would be their last 

chance at these prices, while others, still 

reeling from demand loss, decided to wait, 

not because of price, but rather uncertainty 

regarding future business.”

Burns said domestic demand for “essen-

tial” PE products (as de� ned in COVID-19 

terms) got even stronger in May, and “non-

Market Prices Effective Mid-June 2020

Resin Grade ¢/lb

POLYETHYLENE (railcar)
LDPE, LINER  . . . . . . . . . . . . . . . . . . . . . . . . . . .  92-94
LLDPE BUTENE, FILM  . . . . . . . . . . . . . . . . . . . .  75-77
  NYMEX ‘FINANCIAL’ FUTURES  . . . . . . . . . . . .  24
  JUNE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26
HDPE, G-P INJECTION . . . . . . . . . . . . . . . . . . . .  97-99
HDPE, BLOW MOLDING . . . . . . . . . . . . . . . . . . .  90-92
  NYMEX ‘FINANCIAL’ FUTURES  . . . . . . . . . . . .  24
  JUNE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27
HDPE, HMW FILM  . . . . . . . . . . . . . . . . . . . . . . .  104-106

POLYPROPYLENE (railcar)
G-P HOMOPOLYMER, INJECTION . . . . . . . . . . .  52-54
  NYMEX ‘FINANCIAL’ FUTURES  . . . . . . . . . . . .  31
  JUNE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32
IMPACT COPOLYMER . . . . . . . . . . . . . . . . . . . . .  54-56

POLYSTYRENE (railcar)
G-P CRYSTAL . . . . . . . . . . . . . . . . . . . . . . . . . . .  96-98
HIPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97-99

PVC RESIN (railcar)
G-P HOMOPOLYMER . . . . . . . . . . . . . . . . . . . . .  78-80
PIPE GRADE . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77-79

PET (truckload)
U.S. BOTTLE GRADE . . . . . . . . . . . . . . . . . . . . .  40-41

Polyethylene 
Price Trends

HDPE 
Injection 

MAY JUNE

HDPE
Blow Molding

MAY JUNE

HDPE HMW
MAY JUNE

LDPE
MAY JUNE

LLDPE Butene
MAY JUNE
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essential” products started to pick up faster than might have been 

expected. As examples, he noted that production at a maker of 

outdoor plastic furniture dropped 50% between mid-March and 

mid-April, then shot upward by end of May to 95% of normal. 

Similarly, a shrink-wrap � lm maker lost business from the automo-

tive sector but was sold out for wrapping water bottles. He character-

ized this as “recovery demand,” noting, “June will be an interesting 

month. It will depend on whether we see an uptick of coronavirus 

cases and where.” Moreover, both he and PCW’s Barry cited NOAA’s 

Climate Prediction Center, which expects above-normal activity 

for the 2020 Atlantic hurricane season, June 1 to Nov. 30.

PP PRICES FLAT
Polypropylene prices in May were � at, in step with propylene 

monomer contracts, and were expected to follow the monomer 

in June and July—� at or at most 1¢/lb up or down, according to 

Scott Newell, RTi’s v.p. of PP markets,  

PCW’s Barry, and The Plastic Exchange’s 

Greenberg. They cited improved avail-

ability and demand in the spot market, 

along with attractive pricing.

“The PP market relies on the domestic 

market for the vast majority of sales, quite 

di� erent from PE, which exports some 40% 

of production. With so many domestic 

processing facilities temporarily shut, the PP 

market has struggled during the pandemic 

period and April sales were the lowest since 

February 2018,” reported Greenberg.

According to these sources, suppliers had reduced produc-

tion rates to 80% of capacity or lower by the start of June, though 

upstream inventories were still building, albeit from historic low 

levels. Said Barry, “I don’t see production rates going back up to 

the previous 95% levels any time soon.” Added Newell, “Processors 

were heavy on inventory in May, which could last them twice as 

long as is typical.” These sources also project a gradual ramping 

up of production through the summer. By early June, automotive 

and other durable-goods manufacturing was starting to come back, 

but Newell noted that that PP manufacturing had dropped by 50% 

between mid-March and mid-April. “We’re still about 30% below 

plan. There is a lot of uncertainty across the supply chain in the 

‘non-essential’ products area, including sta�  ng shifts.”

POLYSTYRENE PRICES FALL
Polystyrene prices dropped 3¢/lb in May, following the 9¢/lb 

decrease in April, as benzene prices dropped from $1.21/gal to 95¢/

gal. While PCW’s Barry thought prices would be � at in June and 

possibly July, Robin Chesshier, RTi’s  v.p. of PE, PS and nylon 6 

markets, saw another price drop of 1¢ to 2¢/

lb as likely because processors would seek 

further price concessions. She noted that 

in April to June, prices of all PS feedstocks 

dropped by 17¢ to 20¢/lb, while suppliers 

had reduced PS prices by only 12¢/lb.

Both sources ventured that a price hike 

was likely to surface in July, with suppliers 

citing an uptick in costs of raw materials—

primarily ethylene and benzene—along 

with some modest demand recovery. The 

implied styrene monomer cost based on a 

30/70 ratio of spot ethylene/ benzene was 

at 12.8¢/lb in early June, up 1.1¢/lb over the previous four weeks.

PVC PRICES DOWN FOR NOW
PVC prices dropped 5¢/lb in April and were expected to drop another 

2¢ to 3¢/lb in May, according to both Mark Kallman, RTi’s v.p. of PVC 

and engineering resins, and PCW senior editor Donna Todd. 

Nonetheless, suppliers issued a 3¢/lb hike 

for June, and soon added another 3¢/lb for 

July. Demand in the construction sector 

dropped by over 30% going into June, while 

medical, e-commerce and retail sectors held 

up relatively well, according to Kallman. He 

predicted that suppliers would succeed in 

pushing through the July increase, noting 

that they had cut back on production while 

export markets had strengthened and eth-

ylene prices were moving up.

Late-settling May ethylene contract 

prices rose 3.5¢/lb, which represents an 

increase in the cost to produce PVC of about 

1.68¢/lb, reported Todd. She also noted that about 30% of domestic 

PVC production goes to exports, whose prices have moved up 

substantially. Combined, those two factors could impact domestic 

prices. It remained to be seen whether suppliers would succeed in 

implementing the 6¢/lb increases already on the table.

PET PRICES FLAT TO LOWER
PET resin prices stagnated by the end of 

May in the low 40¢/lb range due to an over-

supply of imports and robust domestic 

production, according to PCW senior editor 

Xavier Cronin. By the � rst week of June, 

some o� -grade spot resin was selling in the high 30¢/lb range. 

Typically, lower-priced PET can be found on the U.S. West Coast 

where many imports from Asia land, Cronin noted. 

PVC Price 
Trends

Pipe
MAY JUNE

Gen. Purpose
MAY JUNE

3¢/lb

3¢/lb

Polypropylene 
Price Trends

Homopolymer
MAY JUNE

Copolymer
MAY JUNE

Polystyrene 
Price Trends

GPPS
MAY JUNE

HIPS
MAY JUNE

3¢/lb

3¢/lb

PET Price Trends

Bottle Grade
MAY JUNE
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prices would be � at to lower in June and July. “The overall market 

is reaching the bottom. Feedstock prices have dropped and sup-

pliers have reduced production output due to the slowdown in 

automotive and construction sectors,” said Kallman. The one 

bright spot has been the PC sheet business, due to strong demand 

for clear separation barriers, face shields and other personal pro-

tective applications, though that business has not been enough to 

o� set lower demand from the major market sectors.

NYLON PRICES SLUMP
Nylon 6 prices dropped by 5¢/lb in April, following the historic 

drop in benzene prices, along with lower prices of all key feed-

stocks. RTi’s Chesshier expected May nylon prices to fall another 

5¢/lb, followed by relatively � at pricing in June and July. She 

expected that prices are likely to stabilize late in the third 

quarter as automotive, carpet and textile markets start ramping 

up. Even if demand improves, suppliers will not be able to raise 

prices in this well-supplied market, Chesshier ventured.

Prices of nylon 66 dropped 5¢ to 10¢/lb through May. RTi’s 

Kallman ventured that prices would be � at to lower in June and 

July. Nylon 66 suppliers have throttled back production by as 

much as 50% owing to the drop in demand, particularly from the 

automotive sector. Kallman expected a slow recovery.  

Prices for domestic prime resin were expected to be steady in 

the low 40¢/lb range for railcars (190,000 lb) delivered Midwest and 

South. Said Cronin, “Traditionally, PET prices peak for the year in 

July during the period of heavy bottled beverage and water consump-

tion. But with the COVID-19 situation keeping beach crowds to a 

minimum, demand is expected to be weak compared with July 2019.” 

He ventured that July PET prices would be � at if not down.

ABS PRICES BOTTOM OUT
Prices of ABS between March and the end of May dropped 5¢ to 

10¢/lb due to a drop in demand during the coronavirus lockdown, 

and to availability of well-priced imports, according to RTi’s 

Kallman. ABS prices were likely to remain � at through June and 

July. Said Kallman, “The ABS market is at the bottom. When feed-

stock prices start moving up, we’ll see an upward movement, but 

we’re two to three months away from that.” He expected a slow 

recovery to take place in the automotive, appliance and elec-

tronics sectors for this globally well-supplied market.

PC PRICES DROP, THEN FLATTEN OUT
Polycarbonate prices dropped by at least 5¢ to 10¢/lb through 

much of the second quarter. RTi’s Kallman predicted that PC 

Evaluating Cobots for Plastics Production
Smaller, quicker-to-program, and typically one-third the cost of traditional 
industrial bots, collaborative robots are more than being noticed in the plastics 
industry. Whether it’s de-gating parts or tending an injection mold machine, 
cobots make automation attainable and affordable. Join this webinar and learn 
the basics of cobots and how you can evaluate your operation to � nd the right 
cobot application. Learn how to calculate the ROI and how easy seamless integra-
tion to injection mold machines is with the Universal Robots Euromap tool.
PRIMARY TOPICS:
 • Learn basics of cobots
 • How to identify potential cobot applications
 • ROI of cobots and how to calculate it
 • How to integrate cobots and injection mold machines with the UR EuroMap

PRESENTER
Andrew Jones
Channel Development Manager

Andrew Jones has been Channel Development 
Manager in the Midwest region at Universal 
Robots for the last 3 years. Prior to Universal 
Robots, Andrew worked for Acquire Automa-
tion and Keyence focusing on vision solutions 
for automation. In his early career, he worked 
in various roles within manufacturing focusing 
on production downtimes, cycle times and 
quality improvements. Andrew holds a 
Bachelor of Engineering from Indiana Univer-
sity-Purdue University at Indianapolis.

REGISTER FOR THIS WEBINAR AT:
short.ptonline.com/unirobots7

Tuesday, July 21st  •  2:00 PM ET

WEBINAR a feature of PTonline.com
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Leverage the power of industry-leading 
intelligence in your operation. 

gardnerintelligence.com513-527-8800

GARDNER BUSINESS INDEX 
A business trends index measuring monthly changes 
in new orders, production, backlog, employment and 
other critical measures.

TOP SHOPS CUSTOM REPORTS 
Enables shops to benchmark operational and 
fi nancial performance, leverage strengths, and
identify opportunities.

CAPITAL SPENDING DATA 
Capital Spending data collected annually, regarding 
budgeted spending on machines, testing equipment, 
software and more, projected across industries.

CUSTOM RESEARCH
Forecasting, consulting, benchmarking, modeling and 
custom research that reveal insights on technology, 
business practices, advertising, and competition.

Whether you are a manufacturer, equipment supplier or fi nance professional, 
we provide deep, rich, actionable insights about durable goods manufacturing.

The Insight That Matters 
Most to Your Business

TOP SHOPS CUSTOM REPORTS TOP SHOPS CUSTOM REPORTS GARDNER BUSINESS INDEX 



STAY AHEAD OF THE CURVE WITH GARDNER INTELLIGENCE 
Visit the blog at: gardnerintelligence.com or email mguckes@gardnerweb.com

The Gardner Business Index for plastics processing moved up by eight points in May, registering 

41.5 after setting an all-time low in April. For the � rst time since the government curtailed normal 

business operations to prevent the spread of COVID-19, all 

components of the Index moved towards more “normal” 

levels. Excluding supplier deliveries, all components 

moved higher from their prior-month readings, although each remained below 50. This situation 

signals that the industry is experiencing a slowing contraction, meaning that while conditions 

deteriorated further in the latest month, they did so at a slower rate than in the prior month.

The supplier delivery reading fell slightly in May, which may indicate a turning point in the 

unprecedented disruption that a� ected upstream production and slowed deliveries earlier in 

the year. (Quickening supplier deliveries lower this Index component’s reading.) The plastics 

processing market was exceptional in May in that survey participants reported both falling 

material prices and weaker pricing power for their own products.

Across manufacturing in general, material prices increased during May. But not for plastics 

processors. Even though most resin is derived from natural gas feedstock, the price of resin has 

historically tracked that of oil. West Texas Oil prices have plunged 50% since the beginning of 

2020, which likely explains why plastics processors’ materials costs have bucked this trend. 

For the � rst time since the coronavirus pandemic, Gardner Business Index 
signals decelerating contraction as all components report improved readings.

Contraction Slows for Processors 

Gardner Business Index: Plastics Processing

Prices Drop for Plastics Processors

Both the overall plastics 
processing and custom 
processors indices moved higher 
in May. Higher readings for new 
orders, production, exports, 
backlogs, and exports, along 
with a decline in the supplier 
deliveries reading, were welcome 
news as they indicate the � rst 
signs of a turn towards more 
typical business conditions.

Most manufacturing industries 
saw higher prices for raw 
materials in May. But not for 
plastics processors. While most 
polymers are derived from 
natural gas, resin prices have 
traditionally tracked oil prices.  
Prices received by processors for 
their goods also declined.

FIG 1

FIG 2

By Michael Guckes
Chief Economist/Director of Analytics

Michael Guckes
is chief econo-
mist and director 
of analytics for 
Gardner Intelligence, 
a division of 

Gardner Business Media, Cincinnati. 
He has performed economic analysis, 
modeling, and forecasting work for 
more than 20 years among a wide range 
of industries. He received his BA in 
political science and economics from 
Kenyon College and his MBA from Ohio 
State University. Contact: (513) 527-8800; 
mguckes@gardnerweb.com. Learn more 
about the plastics processing Index at 
gardnerintelligence.com.
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This is Plastics Technology’s online listing for plastic processing equipment 
builders, material suppliers, auxillary manufacturers and more. 

You can get copies of literature from 
suppliers listed on these pages by 
sending an e-mail to the address 

provided at the end of each writeup. 
Or, where provided, contact the 

company by phone or fax.

CLEAR-VU™ LOADING SYSTEM
Provides all the bene� ts of 
a central loading system 
with the added convenience 
of portability & low 
maintenance. Brochure & 
video describe this 
complete vacuum 
conveying system that will 
control up to eight stations. 
Receivers allow full view of 
the loading action. 

Aston, PA • info@maguire.com

DRY-CONVEY-BLEND-EXTRUSION  
Novatec is one of the largest 
U.S. based manufacturers of 
resin drying and conveying 
equipment for the plastics 
industry. Together, with 
Maguire Products, we 
o� er the largest line of 
manufactured resin 
handling equipment in 
North America. 
Product Overview: 
www.novatec.com/about

Baltimore, MD • sales@novatec.com

PROGRESS THROUGH INNOVATION
Complete overview of the 
company, its history and 
the relentless product 
developments that have 
made it the leading 
manufacturer for plastics 
processors worldwide. Its 
innovative products 
include injection molding 
machines, robots and 
automation systems, 
auxiliary equipment .

Torrington, CT • info@wittmann-ct.com

WWW.MAGUIRE.COM

Over 100 pages of easy browsing packed with useful information 
on Maguire Blenders, Loaders, Granulators, Feeders, and Liquid 
Color Pumps.

WWW.NOVATEC.COM

World’s largest selection of dryer technologies and blenders 
with unmatched system design and control capabilities. 
1-800-BESTDRY (1-800-237-8379)

WWW.WITTMANN-GROUP.COM
Wittmann 
Battenfeld’s 
website 
provides global 

access to the full range of Battenfeld injection molding machines, 
process engineering, customer service, training and turnkey 
solutions, in addition to automation and auxiliary equipment 
including Wittmann robots and automation, material conveying, 
drying, blending, granulating and water temperature controllers.

MEDICAL DEVICE CONTRACT MFG.
Canon Virginia, Inc. o� ers 
Medical Device Contract 
Manufacturing. ISO 13485 
certi� ed, Canon Virginia 
has 30,000 square feet of 
manufacturing space, 
including a class 8 clean 
room, dedicated to new 
business. For an overview 
of all Canon Virginia, Inc.’s 
services visit 
cvi.canon.com/mfg.

Newport News, VA • cvi.canon.com/mfg

THE SOLUTION TO KNIT/FLOW LINES
Per-Fix™ Flaw Repair 
Coatings—The Solution 
to Knit/Flow Lines. 
Chem-pak’s patented line 
of coatings helps you 
eliminate most cosmetic 
flaws common to injection 
molded plastics. Designed 
specifically for matte-
finished, color-coded, 
textured, interior parts.

Martinsburg, WV • info@chem-pak.com

PLASTRAC AUTO-DISC
Plastrac Inc. manufactures 
Disc-based Blending and 
Dosing equipment for all 
plastics processing. Auto-
Disc™ features gravimetric 
self-calibrating Dosing 
units and multi-ingredient 
blenders. Plastrac has 
recently added a Powder 
Additive Feeder option to 
the Auto-Disc™ Series.

Edgemont, PA • info@plastrac.com

WWW.CVI.CANON.COM/MFG

From concept to market, Canon Virginia Inc. is uniquely quali� ed to 
be your outsourced manufacturing partner in a range of industries, 
including medical. Learn more about our full range of services at 
cvi.canon.com/mfg.

FOREMOST MACHINE BUILDERS
Foremost is an industry 
leader with over 60 years 
dedicated to quality,
performance and integrity. 
For individual components 
or a complete turnkey
system, Foremost o� ers 
an extensive line of auxil-
iary equipment for your
plastics material 
handling needs. 

MACHINE BUILDERS, INC.

One Source Does It All
VACUUM CHAMBER / RECEIVERS

                                              

Fair� eld, NJ • sales@foremostmachine.com
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DRI-AIR INDUSTRIES, OUR NAME SAYS IT ALL
The industry leader in proven 
desiccant dryer technology, 
Dri-Air o� ers the highest 
quality at competitive pricing. 
Our constant attention to 
detail and incredible 
response time helps us sell 
thousands of drying systems 
worldwide. We o� er solu-
tions to a wide range of 
industries from simple to 
complex custom applications.

Our name says it all

1 The Dri-Air System 
3 HPD 4 Bed Portable Dryers 
4 Portable Dryers – Controls & Closed Loop Loader
5 APD Portable Dryers
6 Closed Loop Loading Systems
7 Quick Material Change Systems
8 Hopper Bank Series
9 Central Loading System

10 Central Drying Systems
11 Floor Mount Dryers
12 Drying Hoppers
13 Hopper Mount & Mini Dryers – Desiccant
14 Mini PD Dryer – Desiccant 
15 Hopper Mount & Mini Dryers – Compressed Air
16 Mini PD Dryer – Compressed Air
17 Blending/Drying Exclusives – Virgin & Regrind, Virgin & Colorant
18 Blending/Drying Exclusives – Virgin, Regrind & Colorant

Since 1974 Dri-Air has been the industry

leader in proven desiccant dryer

technology, offering the highest quality at

competitive pricing. Our constant attention

to detail and incredible response time has

helped us sell thousands of drying systems

worldwide. From 1 pound to 3000 pounds

per hour, we offer solutions to a wide

range of industries from simple solutions

to complex custom applications.

DRI-AIR
Industries, Inc.

w w w . d r i - a i r . c o m  

16 Thompson Road, PO Box 1020
East Windsor, CT 06088-1020
T: 860.627.5110  F: 860.623.4477

P R O U D LY  M A D E  I N  T H E  U S A  

Visit us online

East Windsor, CT • sales@dri-air.com



 

LABORATORIES, INC.
www.polyhedronlab.com

281-879-8600
FAX 281-879-8666

10626 KINGHURST
HOUSTON, TX 77099

• PLASTICS
• POLYMERS
• RUBBER
• ASTM

TIME-CRITICAL 
CONFIDENTIAL 
PROBLEM SOLVING 
Since 1973

•  Chemical Analysis and
   Characterization
•  Thermal Analysis and Rheology
•  Mechanical Testing
•  Organic Synthesis
•  Lab Compounding, Pelletizing and 
   Injection Molding
•  Failure Analysis 
•  Quality Assurance
•  Chemical Resistance
•  Accelerated Weathering
•  FDA Extractions
•  R&D

SP
EC
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L 

SE
RV

IC
ES

• Granulation / Coarse Grinding
• Pulverizing / Fine Grinding
• Cryogenic Grinding
• Sifting / Classifying
• Blending / Mixing
• Samples / R&D

P.O. Box 363, Bloomsbury, NJ 08804
908-479-4400

www.allgrind.com • e-mail: info@allgrind.com

PLASTICS GRINDING  
& Pulverizing Services

1-800-243-ROSS
www.ribbonblenders.com

RIBBON
BLENDERS 

 In stock for fast delivery.
Scan to see units in stock.
Try our mobile app:
mixers.com/web-app
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1-800-797-9244
www.elmgroveindustries.com 
E-mail: sales@elmgroveindustries.com

High Performance  
Liquid Purging Compound

•  Use Less, Get Better  
Results

•  More Cost Effective  
Than Pellets

•  Sold Through  
Knowledgeable  
Distributors

• Samples Available• Full Analytical / Physical / Permeation Testing Lab
• Expert Engineering of Film and Flexible Packages
• Pellets to Finished Package - Ef� ciently 
• Prototype – Lab – Pilot – Full Scale Production
• Compounding – Blown – Cast – MDO – Biax Films
• Fast Turn-Around

“Your Source for Engineered Packaging Soluti ons”

Save ti me and money on your 
Development Project - Contact us today!

JPHeaton@fl expackeng.com
C: (330) 704-9436

www.fl expackeng.com
O: (888) 300-1482
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Another press has been molding parts 24∕5 for a newer saliva-

based test; that project migrated to commercial production last 

month with the startup of a � ve-machine cell molding and assem-

bling � ve parts for the newer test kit. Those presses are running  

24/7 molding parts of medical-grade, clari� ed PP in 16 cavities. 

One of those machines is a new 130-ton Engel press that was 

bought for this job. Initially, the cell utilizes manual assembly, but 

the customer designed and built custom automation to assemble 

the � ve parts, � ll the assembly with test � uid, seal it, weigh it to 

con� rm the degree of � ll, then apply a barcode label, load kits 

into a thermoformed tray, and apply a Tyvek seal. Automation will 

triple output to one � nished kit per second. Evans � gures that 

cell will require 40 people (10 per shift), some of them transferred 

from other operations, and some of them new hires. Meanwhile, 

tooling is being built for another cell of � ve machines, some 

shifted from other buildings, including two presses from the Tech 

Center, and some new purchases.

And that’s not all. EVCO has designed and molded PP head 

bands for thermoformed PET face shields sold by two customers. 

“Our tooling group worked through a weekend to design a two-

cavity mold, which we got into production in eight days. Two such 

molds are now running.”

To prepare EVCO’s facilities for operations in the age of 

coronavirus, “We cleaned and cleaned and cleaned some more,” 

says Evans. “We buy alcohol by the drum to formulate our own 

cleaning solution and disinfectant. We have hand sanitizer all 

over the place. Employees get their temperature scanned and 

wash their hands when they enter the plant. They wear masks 

everywhere—not just in the clean room. We employ social 

distancing. All this we learned � rst at our Chinese plant.”

In addition, EVCO has adopted handheld UV lights to disin-

fect machine control panels. Dale uses one in his o�  ce for his 

computer keyboard and phone. 

EVCO PLASTICS — DEFOREST, WIS.

EVCO Plastics 
Gears Up To Mold 
Coronavirus Test Kits
The � rm has added shifts, 
reassigned people and injection 
machines—and is buying new 
ones—in a crash program to mold 
and assemble COVID-19 test kits.

EVCO Plastics is a global custom injection molder with nine 

plants and 210 machines devoted to a wide range of markets. Its 

medical business, in particular, is humming 

with new projects aimed at combatting the 

coronavirus pandemic. The company has 

three plants and a Tech Center at its headquarters location in 

DeForest, Wis. Both people and machines were transferred from 

some of these to the EVCO Plastics MED (Medical and Electronic 

Devices) plant, which has an ISO Class 8/Class 100,000 clean 

room, where the bulk of 

these COVID-19 related 

projects are underway. 

At the end of May, EVCO 

had 17 machines 

molding COVID-19 

related parts, and orders 

were still increasing.

“We’ve been doing 

DNA test kits, used for 

criminal investiga-

tions and consumer 

ancestry analyses, for 

some time,” says EVCO 

president Dale Evans. 

“So we repurposed 

some resources from 

that to COVID-19 test 

components.”

Since March, EVCO 

MED has had three 

machines devoted to making the three main components of 

coronavirus nasal-swab kits. They have been running 24/7 

instead of the 24∕5 schedule used for previous work.

By Matthew Naitove
Executive Editor

New saliva-based coronavirus test kit will be produced 24/7 in 
a � ve-machine cell with automated assembly, � lling, sealing, 
weighing, labeling and packaging in a thermoformed tray.  
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EVCO’s tooling group 
worked through a weekend 
to design a two-cavity 
injection mold for PP head 
bands for thermoformed 
face shields and got into 
production in eight days.
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WITTMANN BATTENFELD, INC.
Tel: 860 496-9603 | info.us@wittmann-group.com

West Coast Tech Center
Placentia, CA | Tel: 860 496-9603

Midwest Tech Center
South Elgin, IL | Tel: 847 531-0015

wittmannUSA wittmann-battenfeld-USA WittmannBattenfeldUSA @WIBA
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MADE IN

Engineers on staff for all your needs 

Close and personal field service and 
support 

Abundant supply of spare parts 

Custom End-of-Arm Tooling 

Commitment to Customer Training 
- In-house - On site 

- Webinars - YouTube Tutorials

Get More with Your Robot!

Call Today and Let Us Prove It!

When we first got [our] robots, the Wittmann Battenfeld guys were a huge help getting it set up, and were 
always available by phone to help us get it all right. Then the training really helped to learn all the details 
and features to push our programming to the next level. The robots are so flexible, which we need for the 
fast customization we do, but to really get the most out of it, the programming was something we needed to 
learn for ourselves because everything we do changes on a weekly basis. Now I can go over the information I 
learned at the Wittmann Battenfeld training in California with our new people and use YouTube to reinforce 
it, which gets people excited to use everything. Don Altorfer, 

Maintainance Manager & Automation 
Engineer, 
R&D Plastics

MADE IN
USAUSAUSAUSAUSA

MADE INMADE INMADE INMADE IN


