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On-Site
Technology Is the
Solution for This

Compounder

Compounding Solutions has seen
its business grow by 20% in each

of the last 12 years. That’s no
accident. The firm has become a
mainstay supplier of com-
pounds—primarily for medical—
by tapping into its expertise in
technology and processing.

By Jim Callari, Editorial Director

A New Way to Mold Better
Parts Faster and Easier

A new injection molding process
‘breaks all the rules’ by using low,
constant pressure to achieve faster
cycles and better-quality parts.

By Gene Altonen, iMFLUX

Cast vs. Integral:
Which Feed Section
Is Best for You?

Here are seven factors extrusion
processors should weigh to help
them decide between the two.

By Steve Maxson,
Fermatex Vascular Technologies

Recycling Needs Drive
Innovation in Sleeve Labels
Materials suppliers and film

processors have been hard at
work creating new label offerings

compatible with PET bottle recycling.

By Heather Caliendo, Senior Editor
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Web Exclusives

There’s more on the web at PTonline.com
3 California Coextrusion at Plastec West

Outer layer
0.002 in. (0.051 mm)

0.067 in. OD x 0.059 in. ID
(1.7 mm OD x 1.5 mm ID)

Inner layer
0.005 in. (0.127 mm)
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At last month'’s Plastec West 2018 in Anaheim, Calif., Conair, Davis-Standard,

(-« J

Leistritz, Zumbach, and Guill Tool demonstrated a coextrusion tubing line that
could be applied for adding active pharmaceutical ingredients (API) to a medical

product. Watch the line in action at PTonline.com.
youtu.be/PY3NB7aDCVE

%.. Stay up with our video reports by subscribing to our
YouUILE3 YouTube Channel: short.ptonline.com/yfZBDOuY
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BLOG: Film Review

Film stars in a series of market snapshot blogs
from Editorial Director Jim Callari covering film
extrusion. In separate posts, Callari breaks
down the current status and future outlook for
shrink film, stretch film, t-shirt bags and insti-
tutional can liners. Learn about the top players,
as well as material and technology trends.
short.ptonline.com/PEshrink

Zone in on NPE

Coverage of the upcoming NPE2018 show
(May 7-11; Orlando) has begun in earnest at
Plastics Technology. Head to our
special NPE Zone to read about new
« products to be displayed at the
triennial show and keep up on all the latest
news about the special event.
ptonline.com/zones/NPE2018
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Sequence setting via drag & drop

Integrated OPC-UA server for
easy network communication*

Host computer interface
EUROMAP 77

Automatic screw size
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Screen with multi-touch
technology

Substantially improved reaction
time and position accuracy

Monitors peripheral equipment
status & communication reports
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When you have the perfect balance of
speed and precision, you're unbeatable.

At Canon Virginia, the same expertise that has been the foundation of

our world-class products is available to support your business as well.
For more than 20 years, we’ve been designing, making and using high-
precision, high-volume injection molds. So no matter the challenge,
we can provide personalized engineering to help develop the mold you

need for your complex plastic part.

ca“G“ cvi.canon.com/mfg | 1.866.99.CANON

Canon is a registered trademark of Canon Inc. in the United States. © 2017 Canon Virginia, Inc. All Rights Reserved.
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industry 4.0

From automation and smarter machines, to predictive maintenance and
increased efficiencies, NPE2018: The Plastics Show covers everything driving
Industry 4.0—bringing together all of the machines, technology, products and
solutions advancing plastics manufacturing today. Make plans to attend and
discover new ways to maximize your operations and achieve success.
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Hot Runner Systems

From 1 to 64 drop systems, we have you covered!

Thermal & Valve Gate
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* Manifold & Components
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e Hot Halves

Complete line of Hot Runner Systems
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For Precise & Proven Mold
Temperature Control Units

* Improve processing with precise fluid temperature control
* Unsurpassed warranty reduces total cost of ownership

* Eliminate water hammer with modulating AVT™ cooling
valve on T & G models

+ Reduce start-up time by choosing from a wide Choice of controls to meet your specific needs

range of heater capacities — 6-34 kW

* High efficiency, high flow pump minimizes
electrical consumption and improves heat
transfer — %2 to 7 Y2 horsepower

* Process with a wide range of fluid temperatures
from 327 - 300°F Temptender® T-Series G-Series VE-Series

* More than 40,000 units in service with a 40 year
proven track record
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* Custom designed units with many options
MAKING WATER WORK.
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From The Editor

Examining the Big Themes at NPE2018

Check out the publication that was poly-bagged with this issue to get a big-
picture view of what's coming up at the giant show in May. Here’s a preview.

With this issue of Plastics Technology Magazine, you received a copy
of a second publication: the official NPE2018 Show Preview
Magazine. In this 36-page magazine, the
editors of Plastics Technology and various
sister publications under the Gardner
Business Media umbrella wrote about key
trends, issues, and themes that will be on
display May 7-11 at the Orange County
Convention Center in Orlando, Fla.

I encourage you to take the time to read
this publication. It won’t give you much in
the way of details on what specific exhibi-

Jim Callari
Editorial Director

tors will be showing in the way of new

technology. But the NPE2018 Show Preview

magazine does offer a 35,000-ft view on the trends and drivers that

will influence what you'll be seeing at individual company booths.
Let’s look at a few of these:

Automation: Like most other areas of manufacturing, plastics pro-
cessors are facing difficulties finding factory workers. But as the lead
story by Executive Editor Matt Naitove reveals, advanced robotics
have come to the rescue. Robots exhibited at NPE2018 will be faster,
smarter, more connected, and, in some cases, more “collaborative.”

Industry 4.0: There are going to be a lot of suppliers talking about
Industry 4.0, the Internet of Things, and Smart Factories at
NPE2018. Naitove reports in that same p. 1 story that new protocols
for machine-to-machine and machine-to-central-computer com-
munications are being developed in Europe. It will be interesting
to track how North American processors respond to this trend. It’s
one thing for machines to be wired to communicate with each
other. It’s another for them to provide so-called “actionable data”
that processors can actually use. Which brings us to:

Predictive Maintenance: For all too long, the norm in plastics
processing has been to run a machine until, well, it can’t run any-
more. It’s a practice called “run to fail,” which many believe has
outlived its purpose. As an article written by yours truly on p. 16 of
the NPE2018 Show Preview magazine reveals, new technology will be
on display that will warn you of machinery component problems—
and, more importantly, what to do about them—before they shut
down your production lines.

MARCH 2018

o w Automotive

N 4 , Lightweighting: On p.
Oruastics
- 12 of the NPE2018 Show

Robots Are Asked to Do More and to Be Team Players, Too

Preview magazine, Gary

Vasilash, editor-in-chief

of PT’s sister publica-

tion Automotive Design

& Production, reports on

- '{; N V/’_ﬂ Get in the “Zone” with Specialized
~ X/ Jl | #reas on Show Floor
u‘ e various efforts insti-

| tuted by Ford to reduce
Al

Can Widening Skills Gap Be Bridged?

vehicle weight.

Recycling: Plastics
Technology Senior Editor

Heather Caliendo inter-
viewed Kim Holmes,
v.p. of sustainability for
the Plastics Industry Association (PLASTICS). A key takeaway, cour-
tesy of Holmes: “I believe brand owners and others in the industry
are realizing that the traditional mechanical recycling model has
limitations. In order to meaningfully drive use of recycled content
forward, we need new technologies and methods in our toolbox.”

Augmented Reality: As Tony Deligio reports on p. 8 of the NPE2018
Show Preview magazine, this technology combines virtual and phys-
ical reality environments to allow, for example, tech service to be
performed remotely. In a molding plant, augmented reality would
use the camera on smart glasses, a smartphone, or a tablet to scan
equipment within its view and add digital markers once the

machinery is recognized.

3D Printing: Pete Zelinski is editor-in-chief of Additive
Manufacturing magazine, yet another sister publication of PT. In his
article on p. 26, he reports on the 10 ways additive manufacturing,
also known as 3D printing, is expanding possibilities for production
of short-run parts and molds and even production molds.

W/@Qw

FOLLOW US
@plastechmag
@jimcallari

PTonline.com
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TECHNOLOGY AND INDUSTRY NEWS

Starting Up

Milacron Broadens Kortec Co-Injection Offering

Milacron Holdings Corp., Cincinnati, is introducing a new way to take

advantage of its Kortec co-injection technology for products needing a

three-layer barrier sandwich structure. Up to now, Milacron
has offered turnkey systems (now branded Kortec Complete)
consisting of a two-component injection machine, Kortec hot

runner and engineering support—including integration assistance, startup,

and training. Now, molders who wish to use an existing injection machine

can choose the new Kortec Connect package, which comprises a Kortec

hot runner, Mold-Masters E-Multi secondary injection unit as an add-on

for the existing press, and the same engineering support.

Milacron claims 30 years of experience in co-injection, with over 100

systems in the field, producing 12 billion parts in 18 countries. Kortec Connect
will be featured at NPE2018 May 7-11 in Orlando, Fla., at booth W2703.

513-536-2000 * milacron.com

Systems
integration
assistance on site
including start up
and integration
and training

Your existing injection
. molding machine

Co-injection hot runner
system and E-multi

Automotive Composites Get A Boost From
New Predictive Engineering Tools

Adoption of weight-saving polymer
composites in auto body struc-

tures will be made easier with new
predictive engineering software. The
development effort behind it was led
by researchers at the U.S. Dept. of
Energy’s Pacific Northwest National
Laboratory in Richland, Wash., along
with industry and academia. Other
key players were PlastiComp, Winona,
Minn., a specialty compounder of
long-fiber thermoplastics (LFT); Toyota;
modeling software supplier Autodesk;
tier one molder Magna; and univer-

MARCH 2018

sity researchers from Univ. of Illinois,
Purdue, and Virginia Tech.

PlasticComp (plasticomp.com)
provided 30% long-carbon-fiber PP and
nylon 66 materials and molded sample
plaques that were used to evaluate
fiber orientation and length attrition
during injection molding. Also, some
of the algorithms used by Autodesk’s
software (autodesk.com) were updated
to better model long-carbon-fiber
orientation in computer-aided analysis
of design concepts to predict perfor-
mance properties.

Ube Expanding U.S.
Assembly Plant

Ube Machinery Inc. will expand its
assembly facility in Ann Arbor, Mich.
This will double its annual capacity for
assembling mid- to large-size injection
molding machines, including its two-
platen servo-hydraulic, servo-hydraulic
toggle, and all-electric machines. The
project started in January and will be
completed by September.

734-741-7000 - ubemachinery.com

Clariant Adds Capacity

For Medical Compounds

With the startup of a high-throughput
twin-screw compounding extruder,
Clariant Corp. (U.S. office in Charlotte,
N.C.) has completed a multi-year
expansion program for its Mevopur
medical-grade compounds in Lewis-
ton, Maine. The facility was expanded
by 40% and now accommodates
additional equipment that enables
the plant to more rapidly produce
larger batch sizes of Mevopur precol-
ored medical compounds (e.g., 6000

to 12,000 Lb or larger). These include
compounds based on PE, PP, ABS, SAN,
PC/ABS, PC, nylons 6, 66 and 12, COP,
and elastomers like EVA, SEBS, TPU
and PEBA. A smaller line, installed
last year, is configured to meet the
rigorous processing requirements

of fluoropolymer resins such as FEP,
ETFE, and PVDF.

502-295-4106 « Clariant.com

PTonline.com
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WITH DRI-AIR YOU GET MIORE THAN JUST THE

BEST DRYER.

“We have been working with Dri-Air for over 20 years. The main reason we started with
them was that they did everything on site at their plant - nothing was sourced outside - they
were (and still are) in control of every component of Dri-Air products. A great advantage of Dri-
Air products is their flexibility - as we grew, we were able to add on to the existing equipment
without having to start all over again with dryers. The Dri-Air service is impeccable. We now
have two facilities - Ellington and Somers, Connecticut, and as we continue to grow we
can continue to adapt our Dri-Air dryers to our growth.”

— Norm Forest, CEQ, Dymotek

KDRI-AIR

¢ Industries, Inc.

T:860.627.5110 | E: sales@dri-air.com The Drying and Blending Experts
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4 Starting Up

Amcor Launches First Commercial Container Using Its LiquiForm Technology

Thirteen years of R&D effort have reached fruition with
the appearance of a PET bottle of hand soap produced
by Amcor’s “game-changing” LiquiForm technol-

ogy. That technology uses the liquid contents of the
container, rather than compressed air, to simultane-
ously form and fill stretch-blow molded containers.
Amcor, Ann Arbor, Mich., says this approach offers
numerous benefits in reduced floor space and costs
for separate blowing and filling equipment, as well as
eliminating costs of handling, transport, and ware-
housing of empty containers at a filling plant.

Because water—a major ingredient of most house-
hold products and foods—is much less compress-
ible than air, the LiquiForm process also reportedly
improves bottle quality and allows for lightweighting
through improved material distribution. (For details,

For this first commercial launch, Amcor Rigid Plas-
tics’ Diversified Products Div. partnered with Green-
blendz, Auburn Hills, Mich., a co-packer and developer
of private-label consumer products, to develop the
12-0z bottle for Nature's Promise hand soap. The
bottle contains 50% post-consumer recycled PET.

Amcor produced the filled containers for Green-
blendz using a proprietary machine built by Amcor,
which the company says is the first in the industry to
successfully use its LiquiForm technology. Amcor plans
to set up operations using its LiquiForm machines
near the production of the bulk liquid contents—in a
brand or co-packer filling site. It plans to partner with
customers to create new sites much closer to the retail
point of sale, with the goal of reducing freight costs
and increasing responsiveness to demand fluctuations.
734-428-9741 « amcor.com
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Micro Extruder Can Run
Normal-Sized Pellets for 3D Printing

A new micro extruder for 3D printing is believed to be the first
machine of its size that can process standard-sized pellets.
Developed by Tim Womer of TWWomer & Associates, Edinburg,
Pa., the patent-pending TWW Micro Extruder marks the most
recent innovation by the well-known extrusion consultant in the
area of additive manufacturing. It can also run micropellets.

For the past four years, Womer has been working with Oak
Ridge National Laboratory, Oak Ridge, Tenn., and Cincinnati Inc.,
Harrison, Ohio, to optimize screw technology on Womer's TWW
Ultra Lite extruder. The TWW Ultra Lite is
larger than the new micro machine, with a
throughput rate of 80-100 lb/hr. Roughly
20 TWW Ultra Lite machine are in use on
the BAAM (big-area additive manufactur-
ing) machines built by Cincinnati Inc.

The TWW Micro Extruder weighs
approximately 15 lb and runs on a stan-
dard 120V/15A power source. The unit
can be configured for lab use (photo) or
mounted on a three-axis gantry for 3D
printing. The machine can process a wide
range of resins, including PLA and carbon-
fiber/ABS, at throughputs to 20 lb/hr.

According to Womer, the new extruder is the first such
machine to use a single vertical, conical screw to feed and
process standard pellets. This design reportedly reduces the
extruder’s footprint and weight without sacrificing mixing
performance. The screw has a unique helical compression
channel to generate pressure and heat. According to Womer,
current micro extruders for 3D printing are slow, inefficient
and only work with micro pellets.

The extruder is furnished with a nozzle tip that can be sized
according to the bead needed to print the part. Besides 3D
printing, Womer says the TWW Micro Extruder can be used for
materials development, testing and education.

724-355-3311 « twwomer.com
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Chinaplas 2018 Plans Array of Concurrent Events
Industry 4.0, plastics in medical, “tech talk” product introduc-
tions, and product design all receive heightened focus at China-
plas 2018. Beyond its 4000 exhibitors and 18 “theme” zones, the
big show (April 24-27 in Shanghai) will feature a series of concur-
rent events focused on a variety of topics, notes show organizer
Adsale Exhibition Services Ltd. (chinaplasonline.com).

The Industry 4.0 conference, organized with Germany’s
machinery manufacturing association (VDMA), will take place in
the afternoons of April 24-25, with a morning session on April
26. Speakers hail from Arburg, Erema, Kuka, KraussMaffei, RWTH
Aachen University, Wittmann Battenfeld and others. Case studies
and application discussions will be organized by end markets,
including automotive, packaging and electrical/electronics.

Chinaplas will also feature Tech Talks (photo) on April 24-26,
organized around the themes of Smart Manufacturing, Innovative
Materials, and Green Solutions. Speakers will cover everything
from automation and micromolding to manufacturing execution
systems (MES), biodegradable materials, and 3D printing.

The Medical Plastics Connect event features a variety of
offerings, including open forums, guidebooks, pop-up kiosks
and guided tours. Topics to be covered will include sterilization-
resistant materials,
pharmaceutical pack-
aging, medical resins,
precision tubing, and
cleanroom injection
molding.

For visitors inter-
ested in design, China-
plas is offering the
CMF (Color, Material
and Finish) Inspiration
for Design x Innova-
tion event. The program consists of the CMF Inspiration Wall,
displaying a variety of plastic resources for CMF design; and the
CMF Design Forum, to be held on April 26. At the forum, leading
plastics suppliers and CMF experts will discuss product innova-
tions and market trends. In addition to these events, Chinaplas
2018 will have more than 80 technical seminars.
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SANAFOR® antimicrobial technology offers safe and effective
built-in protection against odor, stain and degradation of
plastics and textiles, together with the antimicrobial
orotection that puts everyone at ease.

WWW.SANAFOR.COM

See us at NPE, booth #S24204
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Automotive Molder Finds More Floorspace with “L"-Mount Robots

Midwest Molding Inc. in Bartlett, Ill., custom injection molds
primarily auto parts in a plant that was built in 2007. By 2015,
with business expanding, the family-owned firm knew it had to
do something to achieve more efficient space usage. Midwest
Molding consulted Wittmann Battenfeld, Inc., Torrington, Conn.,
which has a tech center in nearby South Elgin, Ill. Midwest Mold-

ing has a robot on every press and has used Wittmann robots
since 1999. Wittmann and Midwest Molding arrived at a solution
to the space restriction. Instead of the traditional mounts for the

What's so Smart about
“Smart Services” with
Just a 1-Year Warranty?

VIART CUSTOMER MONITORING

Smart for Them.
Not So Smart for You!

YEAR

warranty

robots, which track outward from the press and require several
extra feet of floorspace, they switched to L-mounts (pictured),
which run the robot tighter to the machine, requiring less clear-
ance and allowing machines to sit closer together.

In an L-mount, the robot runs along a beam located close
alongside the non-operator side of the press and deposits parts
at the end of the injection machine. This occupies less than half
the footprint of the standard mounting. Midwest Molding is now
running 55 machines with room for up to 25 more.

To ensure the robots would still have the flexibility to take on the
toughest jobs, Midwest Molding added the A/C servo flip and rotota-
tion wrist to all the new robots they purchased. This helps the robot
make the most of its allotted space. What's more, Midwest Molding
takes advantage of the control software on the Wittmann robots.

“The programming on these robots is a real advantage,’ says
Mayur Patel, a Midwest Molding manager. “The open architecture
allows us to program complex, customized processes; and some of
the built-in features like SmartRemoval and EcoMold allow us to
ensure efficient, cost-saving usage of the robots. With EcoMode, if
we lengthen the cycle time on a machine, the robot will automati-
cally adjust itself to run more slowly and smoothly to save energy
as well as wear and tear, and not be needlessly rushing to sit at the
mold and wait for it to open. And with SmartRemoval, the robot is
tied directly into the machine processes and will enter and exit the
mold in the most efficient and timely manner possible without rely-
ing on the operator to program that in”

860-496-9603 * wittmann-group.com
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Chinaplas Debut for Unusual Approach
To Injection Molding Thick Lenses

At Chinaplas last month, Engel Austria presented for the very first time a
time- and cost-saving method of injection molding 22-mm-thick PMMA
lenses for automotive headlamps. Cooling such thick parts without
distortion presents a challenge, which has been overcome in the past
by molding the lens in successive layers of the same material. Because
injection mold cooling time increases with the square of the wall thick-
ness, several thin layers can cool in less total time than one thick layer,
Engel says. Overmolding also compensates for any sink marks in the
under-layer. Optical tests reportedly have shown that the boundary
between the layers has no effect on optical performance.

Engel (U.S. office in York, Pa.) takes this a step
further by pairing up two injection machines—a stan-
dard and a two-component unit—and transferring
parts from one to the other with a stop for external
cooling in between. Cooling in the air takes longer
than in the mold, but does not affect the cycle time.
Engel bills this as an advance in its optimelt multi-layer lens technology.

At Chinaplas, the lens base body, or thick core of the lens was
molded on a 440-ton duo two-platen machine in a four-cavity mold. An
Engel easix articulated six-axis robot removed the parts, or “preforms,”
and placed them in an external cooling station. From there, the robot
transfers four already cooled preforms to a 4 + 4 cavity mold of a second
duo machine, a 550-ton two-shot model with a rotary table. There,
two more PMMA layers are applied successively before the six-axis
robot removes the finished lenses. The cycle time is well below 3 min,
although the preforms take about 30 min to cool outside the first press.
717-764-6818 « engelglobal.com

TECHNOLOGY AND INDUSTRY NEWS

Brown Buys Thermoform Tool Maker

Brown Machine Group, Beaverton, Mich., has purchased
Freeman Co., a leading manufacturer of thermoform tool-
ing used predominantly for high-volume food packaging.
Brown makes thermoforming and automated material-
handling machinery under the Brown, Lyle, Nalle Auto-
mation Systems, and EPCO brand names. Freeman was
founded in 1892 as the Louis G. Freeman Company, and

is in Fremont, Ohio. Says Brown CEO Bryan Redman, “The
addition of Freeman provides a more complete tool-

ing solution, further establishing Brown's position as a
comprehensive solutions provider in thermoforming”’
877-702-4142 « brown-machine.com

419-334-9709 * freemancompany.com

Reifenhauser Buys Flat-Die Maker

Reifenhduser Group of Troisdorf, Germany (U.S. office in
Maize, Kan.) has acquired flat-die specialist EDS GmbH in
Germany. Reifenhauser is a global supplier of extrusion
systems for blown and cast film, sheet and non-wovens.
EDS will operate within the Reifenhauser Group as an
independent business unit. Johannes P. Miiller, the previ-
ous owner, will continue to run EDS, together with Uwe
Gaedike, director of operations at Reifenhduser.
316-260-2122 - reifenhauserinc.com
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’ AUXILIARY EQUIPMENT
Close-Up On Technology

Unique Machine Combines
Dryer, TCU in Single Footprint

THE PLASTICS SHOW

Novel, space-saving device co-developed by
Novatec and Advantage Engineering offers a
single control designed to reduce setup mistakes.

Two well-known suppliers of auxiliary equipment have combined
their wares in a space-saving, first-of-its kind machine that will be
displayed at both their booths during NPE2018,

By Jim Callari
J May 7-11. Called the DryTemp+, the patent-

Editorial Director

pending machine combines a portable desiccant-
wheel dryer and a fluid temperature-control unit (TCU) in a single
footprint. It is the product of a collaborative effort between Novatec
Inc., Baltimore, and Advantage Engineering, Greenwood, Ind.
“Processors with dryers typically also have mold-temperature
controllers; and dryers require a water connection; so it made
sense to both companies to look for ways to integrate the two
machines,” says Conrad Bessemer, CEO of Novatec (novatec.com).
“As far as molders are concerned, more molding is being done in
cells,” he continues. “Space around a molding machine is always
ata premium, and the more you can free up the better.” According
to Bessemer, the DryTemp+ occupies

In North America about the same space as a Novatec

roug h ly 70% Of the NovaWheel portable desiccant dryer.
drying market is Both Bessemer and Jon

beside the press Gunderson, president of Advantage

(advantageengineering.com), agree

that the combination unit could
potentially appeal to any processor that does not dry centrally.
Bessemer estimates that in North America roughly 70% of the
drying market is beside the press. Adds Gunderson, “We're

seeing a lot of press-side drying in automotive, running high-
temperature resins.” Gunderson expects NPE2018 will serve as a

testing ground for the new technology, perhaps exposing the two DryTemp+ is a novel dryer/TCU combination unit

: S ) o developed jointly by Novatec and Advantage Engineering.

suppliers to applications they had not considered. In addition to It occupies the same floor space as Novatec’s NovaWheel

molding, one possible market is medical-tubing extrusion. Those portable dryer. Among its features, TCU components tilt
out to facilitate maintenance (inset).

processors generally run at low throughput rates and have lines

typically equipped with both dryers and TCUs, the latter to control

the water temperature of their cooling tanks. and maintains that it provides more precise control over water

DryTemp+ was designed jointly by the two companies. It temperature than more commonly used on-off solenoid valves.
will be assembled by Novatec, with Advantage furnishing the The DryTemp+ will be co-branded and is available from both
pump, heater, modulating control valve, and controls. Advantage companies directly or through their third-party sales agents, many
patented modulating control technology in the early 1990s of which represent both companies. =
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AUXILIARY EQUIPMENT
Close-Up On Technology

ONE CONTROL FOR TWO FUNCTIONS
The unit features a 7-in., menu-driven,
touchscreen Siemens pendant PLC, from
which the user can access both drying and

SELECT RESIN
EE
~ OrR (-40°F
ENTER DRYING -

mold-temperature control parameters.

The PLC can provide trending and data

Lpg I logging and will be Ethernet equipped so
TEMPERATURE DEW POINT puur— 170° F it can be used for QC logging of jobs with
. | resin, mold temperature, and drying

170° F

parameters recorded. “This will provide

great traceability for many molding oper-
ations,” says Bessemer.

He adds, “What Novatec and
Advantage have developed is a total QC

The home screen of the DryTemp+ control panel provides easy system ensuring that drying and tempera-

access to dryer and mold-temperature parameters. ture parameters are set properly and are
recorded as part of an effort to provide

' RESIN MENU HOPPER #1 mistake-proof molding. Right now, most
mold temps are not Ethernet enabled.”

Drying Drying Mold Mold 2nd
Select Material Temp°F mins Temp°F Temp?°F

“Space around a molding
machine is always at a
premium, and the more you
can free up the better.”

The pendant controller features a
magnet, allowing it to be mounted on
an injection press. The controller will be

compatible with barcode readers; a USB

Data-logging feature on DryTemp+ allows pre-programming barcode device can be used to scan the

of desired drying parameters. mold and have drying parameters and
mold-temperature zone parameters set
01/24/2018 10:50:35 AM MOLD STATUS automatically. The same barcode device

can also scan the resin (for example, a

gaylord beside the press) to ensure that
o
170° F the right resin is being used with the
Process Out

Cooling Water mold scan.

Return _ Mold The DryTemp+ features a NovaWheel

desiccant dryer sized for applications
! ‘ ranging from 25 to 150 Ib/hr. The dryer
r features Novatec'’s over-dry protection

e § o -l

Cooling Water Supply

technology (see last month’s Close-Up),

a central vacuum blower for conveying
(DC models), hopper receiver, machine-
mount receiver, wand, conveying hose (DC

: models), cooling coil with plasticizer drain
TCU screens on DryTemp+ provide mold-temperature status. for drying above 225 F, and a vacuum-

purge valve with slide-gate discharge. =
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The controller will be barcode-reader

compatible; a USB barcode device
(above, right) is used to scan the mold
to automatically set drying and mold-
temperature zone parameters. |

The dryer also features Novatec’s intelli-
gent regeneration technology to minimize
energy usage, and a dewpoint analyzer
with indication alarm.

The TCU is available with one or two
circuits, display screen, custom-designed
impeller housing and heating and cooling
cylinders, %-hp pump (2 hp optional), and
10-kW heater. TCU capacity is 30 gpm at
30 psi, with 30-250 F temperature capa-
bility. The pump includes a drip-proof
motor, seal-flush line, and stainless-steel
shaft. The microprocessor controlled,
%-in. modulating cooling valve has a
0-100% aperture range. The TCU’s heater is
sheathed in stainless steel and controlled
by a solid-state relay. Other features include
temperature sensors, low-pressure relief
valves, over-temperature limit, overpres-
sure relief valves, and mechanical from/to
process pressure gauges. TCU components
tilt out to facilitate maintenance.

The DryTemp+ also features an auto-
matic phase-rotation detection to facilitate
hook-up. It is furnished with a single water
supply and drain and power drop. The
companies intend to equip the unit with
MachineSense predictive-maintenance
options in the future.

QUESTIONS ABOUT NPE2018?

Learn more at PTonline.com

Visit the NPE2018 Zone.
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AUTOMOTIVE
Close-Up On Technology

b

There’s a new way to make soft skins for automotive interior
door panels, instrument panels, and consoles that is said to save

. nsiderabl n ight compar ith
By Matt Naitove considerable cost and weight compared wit

Executive Editor J current methods such as slush molding or

22

injection molding of TPV skins. Kraton Corp.,
Houston (kraton.com) has developed new high-flow SEBS TPE
materials that make it possible to injection mold ultra-thin
(0.8-1 mm), lightweight soft skins that need no painting.

These materials can be processed on existing standard equip-
ment and are suitable for back-foaming or overmolding onto
rigid PP substrates.

While Kraton has been presenting this new solution—which
it calls injection molded soft-skin (IMSS) technology—to the
auto industry for about a year in the form of 4 x 6 in. plaques, the
firm took a major step forward in January by inviting automotive

OEMs and Tier 1 and 2 molders to a demonstration of injection

Unpainted soft skins can now be produced by the familiar
: technology of injection molding in a little over 1 min, rather
i than waiting 4-5 min for slush molding.

molding a full-sized instrument-panel (IP) skin, using a tool
Kraton commissioned to prove its point. The mold duplicates the
A surface of a commercial slush-molded skin for a Ford Fusion.
The mold was built by Hi-Tech Mold & Engineering, Rochester
Hills, Mich. (hitechmold.com), and was run on a 3000-ton Engel
press at Hi-Tech’s prototyping and tryout facility.

Plastics Technology MARCH 2018

Now You Can Injection Mold
Unpainted Automotive Soft Skins

New S-TPE for interior trim challenges
slush molding and TPV competition.

CHALLENGES CURRENT PROCESSES

According to Joe Schulcz, Kraton automotive market manager, the

“workhorse” process for molding soft skins today is slush molding

of PVC. The first slush-molded Kraton TPE applications are just

now approaching commercialization. The biggest limitations of
slush molding are that it is a

specialized technology that is
IMSS offers cycle
times of 72 sec or
less, vs. 4-5 min
by slush molding.

much less widely distributed
than injection molding, and it
is relatively slow, with cycle
times of 4-5 min and some-
times longer. Kraton demon-
strated IP-skin molding in 72
sec, and hopes to get that down below 1 min. The difference trans-
lates into a major cost advantage for Kraton IMSS.

Another advantage important to the auto industry is weight
savings. Slush molded PVC has a density of
1.2 g/cc, vs. 0.9 for S-TPE. That amounts to
a 25% weight savings from density alone,
which increases to 30% or more when you
consider thin-walling, Schulcz notes. Slush
molded PVC skins are 1.1-1.2 mm thick, while
Kraton IMSS skins potentially could be 1 mm
or less. Schulcz considers this to be a major
advance: “Achieving 1 mm or thinner walls in
parts measuring 25-28 ft? is a disruptive tech-
nology,” he states.

And there’s another benefit to consider. A
unique aspect of Kraton IMSS is that it achieves
high flow with low oil content (<5%). Up to
now, such a high-flow S-TPE would require
30-50% oil loadings, which would result in
bleeding and visible weld lines (not to mention odor and VOCs).
High oil content would require painting to cover such blem-
ishes, as is the case with TPV skins, according to Schulcz. Kraton
IMSS eliminates the need for paint and also reportedly improves
aging, fogging, VOC and odor performance relative to slush-
molded vinyl. =
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To prove the viability of its new IMSS technology to the automotive market, Kraton built an IP-skin tool mimicking a current
i slush-molded IP and conducted a molding demonstration in January on a 3000-ton machine at Hi-Tech Mold & Engineering.

All this is made possible by two new high-flow Kraton SEBS resins.
Whereas typical SEBS grades have MFIs in the range of 1 to 30, new
Kraton MD6951 is 48 MFI and Kraton MD1648 is 200 MFL. Kraton devel-
oped IMSS compound recipes with these resins that have 500 MFI at
230 C (446 F). Schulcz says Kraton aims to supply the base SEBS resins
to its compounding customers, who will supply fully formulated IMSS

compounds to the automotive market.

He adds that his company has some injection molding
know-how to offer to customers, too. The materials offer
a “reasonably wide process window,” Schulcz says, though
such very high flow requires some precautions to control
flash, for example.
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Novel ‘Flat’ Fiberglass

TP Composites

Higher fiber loadings, better
mechanicals, reduced warpage,
and better processing are claimed.

Advances in fiberglass reinforcements for thermoplastics have
evolved from conventional chopped strand to long-glass fibers to
hybrids of long glass and carbon fibers. A key aim is light-

- . weighting while maintaining or
By Lilli Manolis Sherman

Senior Editor | €nhancing mechanical properties. Key

26 Plastics Technology

challenges are warpage reduction and
ease of processing. Enter a unique family of fiberglass products
with a flat rather than round cross-section that may address these
issues while offering new benefits.

The new glass comes from Chongging Polycomp International
Corp. (CPIC; en.cpicfiber.com), Amsterdam, NY., Headquartered
in Dadukou, China, CPIC is a subsidiary of YTH Group, a global
conglomerate of fiberglass, mineral, composites, textiles, financing
and trading companies, and is reportedly the world’s third-largest
fiberglass manufacturer by installed capacity. CPIC has had U.S.
presence since 2012, starting in Rowland Heights, Calif. Butin

New flat glass fibers are said to exhibit
excellent bonding and mechanical properties,

late 2016, the company moved its North American headquar-
ters to the East Coast after acquiring Fiber Glass Industries Inc.
(FGI), a 60-year-old privately-held, specialty fiberglass manu-

MARCH 2018

Enhances Injection Molded

facturer in Amsterdam, NY. FGI was known for its high level of
customer support and rapid deliveries, two features that Zbigniew
“Ziggy” Ziobro, former president of FGI and now CPIC’s general
manager, aims to continue at CPIC’s North American organization.
Anticipating significant growth in the North American fiberglass
market, the company has added several other fiberglass and compos-
ites industry veterans to its team. Ziobro noted that the move to its
new headquarters puts the customer-service team and manage-
ment in the same time zone as the majority of the company’s North
American customers, which is concentrated in the Midwest and on
the East Coast.

ADVANTAGES OF ‘FLAT' VS. ROUND

The new flat fiberglass is said to facilitate higher fiber loadings and
better mechanical properties, including higher impact strength in
injection molded thermoplastic composites, while also reducing
warpage in thin wall
sections.

In addition, the
flat glass reportedly
enhances thermo-
plastic processing
by providing better
fluidity (increased
spiral flow), reducing
friction, and lowering

fiber entanglement
and breakage. The
e flat fibers report-
The first three grades of flat fiberglass are said edly tend to ﬂolw n
to feature unique surface-treatment technology planar sheets like
for use in nylon, PPA, PBT, PPS and PC. mica rather than
S olling and tumbling

like conventional round glass filaments. In turn, this is said to help
provide for a more isotropic dispersion and also allows a higher
fiber-volume fraction to be achieved because the fibers pack more =
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closely, as confirmed by scanning-electron micrograph images.
What's more, the new flat glass products are said to help thwart
warpage (differential shrinkage and residual stress relaxation) of
a plastic or composite part after demolding. Warpage tends to be a
function of non-uniform shrinkage between flow and cross-flow
directions of a part, which is particularly exacerbated in high-pres-
sure processes like injec-
tion molding. This effect

Flat fiberglass helps
reduce warpage signifi-
cantly in thin-wall parts
because its flow proper-
ties differ from those of

is greater when more
fibers line up in the direc-
tion of polymer flow than
in the cross-flow direc-
tion, leading to higher
............................... shrinkage and warpage in
the cross-flow direction.
In the case of thin-wall parts, the cross-flow (through-thick-
ness) direction represents a smaller proportion of the total thick-
ness vs. skins aligned with resin flow, so the effects of non-uniform
shrinkage are more pronounced. To some extent, design and gate
placements can help reduce warpage, as can process changes such
as lowering speeds of fill and/or packing pressures. However, CPIC’s
flat glass is said to help reduce warpage significantly without any
other changes, simply by virtue of how the reinforcement fills parts

and how it behaves in conjunction with the resin matrix. Moreover,
it helps reduce molding pressures and enables the same part to be
molded on smaller injection presses with fewer gates.

Glass-filled semi-crystalline resins using this flat fiber have
been molded as thin as 1 mm (0.04 in.) without warpage. The flat
fibers are said to exhibit excellent bonding and mechanical prop-
erties and are recommended for applications in the automotive
and electrical/electronic industries. In all other properties, the flat
strands are said to be equivalent to conventional round glass fiber
of the same type at the same loading.

Initially, the new flat fiberglass reinforcements are being
offered in E-glass (ECT) form with filament width of 24 pm
(microns) and thickness of 8 um, or width of 16 pm and thickness
of 5.3 pm. Conventional round glass filaments for chopped strands
typically range from 10 to 13 pm in diam. The flat strands are subse-
quently chopped to either 3.0 mm (0.12 in.) or 4.5 mm (0.18 in.), the
most common lengths for short-glass injection grades in Europe
and North America, respectively.

Three grades of flat glass fiber are offered in both the 1:3 and
1:4 length/width ratios as well as milled forms. The fibers feature
unique surface-treatment (sizing) technology for use in nylon, PPA,
PBT, PPS and PC resins. Each product may be purchased in either
55-1b paper bags or 2205-1b supersacks.
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A Processor’s Most Important Job

Processors are often expected to compensate for ill-advised decisions made
earlier in the product-development process. In the case of shrinkage, one of
the most common ‘fixes’ is to simply reduce the mold temperature.

A few years ago, I received a call from one of my clients, a pro-
cessor with a reasonably good understanding of the way plastic
materials behave. They had a customer who was upset with them
over the way they had “solved” a warpage
problem with a part molded in a
glass-fiber-reinforced PBT polyester. They
had started out with a high mold tempera-
ture of 200 F (93 C). The parts came out of
the tool and very quickly warped as they
cooled. They dealt with this problem the

way many molders do: They turned the
mold temperature down.

By Mike Sepe

When the mold temperature

reached about 95 F (35 C) the parts were straight. Problem solved.
Unfortunately, the parts have to operate in their customer’s
application at 180 F (82 C). So, the customer qualified the parts by
putting them into an oven for two hours
at 200F (93 C). When they conducted this
test on these parts, they observed that the
parts warped to almost the same degree
that they did when they came out of the
hot mold. The parts were rejected, which
my client felt was unfair.

I pointed out to them that they
had corrected the warpage problem by
suppressing the ability of the PBT to crystallize. Crystallization
is accompanied by shrinkage. Crystals are well-ordered domains
within the polymer structure and they occupy less space than the
amorphous regions. The more a material crystallizes, the more
it shrinks. The initial mold temperature was above the glass-
transition temperature (Ty) of the polymer and the resin had the
opportunity to crystallize to a degree that was reasonably close to
the maximum that was achievable. The reduced mold temperature
was below the T, and the degree of crystallinity was correspond-
ingly lower. This reduced the shrinkage of the material.

KNOW HOW MATERIALS

Learn more at PTonline.com

Get more insights on Materials from our expert author:
short.ptonline.com/materialskH

MARCH 2018

Warpage is a symptom
of shrinkage that
occurs at different
rates in different

Warpage is a symptom of shrinkage that occurs at different
rates in different areas of the part. It can have a number of specific
causes, such as varying wall thickness, different cooling rates due
to uneven heat removal from the part, and different degrees of
shrinkage caused by glass-fiber orientation. These are part-design,
mold-design, or material-selection issues—not processing issues.

But too often the processor is expected to compensate for ill-
advised decisions that are made earlier in the product-develop-
ment process. And one of the most common “fixes” for excessive
shrinkage is to simply reduce the mold temperature. This is also a
common strategy for reducing overall shrinkage when the actual
shrinkage turns out to be greater than the value that was used to cut
the tool. If an outer diameter or an overall length is too small, just
turn down the mold temperature and the parts get larger. It seems
simple and harmless because the lack of crystallization is not a
defect that can be seen by those inspecting the parts.

The only way to detect the problem is by
doing what my client’s customer did, heat the
parts to operating conditions and check for
dimensional stability. If the parts had crystal-
lized to an appropriate level, the oven exposure
would not have created any new crystalline
structure, and the part size and shape would
------------------- have remained essentially the same. But in this
case, the as-molded structure and the intended
structure were quite different, and when the polymer was exposed
to a temperature that re-established the mobility needed to form
new crystals, it did what it was intended to do.

If the dimensional changes associated with this additional
crystallization occur once the part is in the field, the results can be
unpleasant, to say the least. Cracks can occur at attachment points;
parts that are designed to move relative to one another can bind;
components designed to act as sealing surfaces can allow fluids
to leak from a valve or a housing. In this case, the warpage was an
indicator that there was a problem that needed to be addressed, not
covered up by making an ill-advised process adjustment.

It is important to understand that the cooling rates associated
with injection molding will never allow attaining the maximum
achievable level of crystallinity. Consider a nylon 66 heated to a
melt temperature of 550 F (288 C) entering a mold cavity set at 210 F =~
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IEXXA First Heat and Cooling of a XA second Heating of Sample from PP Molded Part

Sample from a Molded PP Part
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In this DSC test, a melted sample of PP is cooled back to the solid state, producing a peak that is a mirror image of
the melting event. This is the heat released by crystallization. This heating and cooling erases the thermal imprint
of the molding process. When the sample is heated a second time, the heat of fusion is higher (99.43 J/g vs. 89.72
J/g) because the cooling rate in the DSC is much slower than that which the material experienced during molding.
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(99 C), a temperature above the T, of the nylon that will produce a
relatively high degree of crystallinity. If the part cools to an eject-
able temperature in 30 sec, then the cooling rate for the material
is 680°F (378° C)/min! When we test materials under laboratory
conditions, we traditionally use heating rates of 10° or 20°C/
minute. Therefore, we can achieve a level of perfection in the lab
that cannot be attained at the press, even when we do things as
well as possible. We also know that the cooling rate at the part
surface is faster than in the middle of the wall, unless the nominal
wall is very thin. But for processors, the objective is to balance
production efficiency with achieving a condition in the polymer
that ensures good, but not perfect, stability.

We can perform a test called differential scanning calorimetry
(DSC) to check our work. This involves preparing a sample from the
molded part and heating it under controlled conditions in the DSC
until it melts. The melting event will be observable as a peak that is
associated with a property known as the latent heat of fusion. This
is a measure of the degree of crystallinity. The greater the heat of
fusion, the more crystal structure is present in the molded part.

The melted sample is then cooled back to the solid state,
producing a peak that is a mirror image of the melting event.
This is the heat released by the process of crystallization. This
heating and cooling process erases the thermal imprint of the
molding process. When we heat the sample a second time, we
should see a new heat of fusion that will be higher than the one
we saw on first heat. This is because the cooling rate in the DSC
is much slower than that which the material experienced during
the molding process. Figures 1 and 2 show the results for this
type of DSC test performed on a PP part.

MARCH 2018

The heat of fusion on first heat is 89.72 J/g, while the second
heat of fusion is 99.43 J/g. When we divide the value from first heat
by the value from second heat we get 90.2%. That is considered to
be the degree of crystallinity that we achieved relative to what was
theoretically possible if we could somehow cool the polymer very
slowly in the mold and convince our customer that it was accept-
able to produce 15 parts/hr. This is the point. In the real world
of manufacturing there is a compromise between achieving the
perfect structure in a material and making a part at a price that is
competitive. A value of 90% is considered to be a good outcome in
most cases. It is important to understand that this result does not
mean that the polypropylene in the molded part is 90% crystals.
The value is a percentage of what was attainable. The absolute
degree of crystallinity in this part is actually a little less than 50%,
which is quite normal in polypropylene.

Because PP is one of those materials that does not crystallize
to a significantly greater degree as mold temperature is increased,
there is little danger in running a mold temperature that is rela-
tively low. In this case the mold temperature was 100 F (38 C). But
as we will see in subsequent articles, sometimes cooling down the
mold causes us to miss the target by a much larger amount. This
usually occurs in the high-performance materials.

ABOUT THE AUTHOR Mike Sepe is an independent, global materials and
processing consultant whose company, Michael P. Sepe, LLC, is based

in Sedona, Ariz. He has more than 40 years of experience in the plastics
industry and assists clients with material selection, designing for manu-
facturability, process optimization, troubleshooting, and failure analysis.
Contact: (928) 203-0408 » mike@thematerialanalyst.com.
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AINJECTION MOLDING

How to Set Barrel Zone Temps

Start by picking a target melt temperature, and double-check data
sheets for the resin supplier's recommendations. Now for the rest...

In setting up a new or existing mold, there are a myriad of vari-
ables the processor has to deal with, yet one gets immediate atten-
tion: setting up the barrel zone tempera-
tures. Operators don’t want to waste time
waiting for the machine to warm up, so
they generally set the zones to the desired
temperatures as they set the mold and
prepare for production.

But the questions are: What tempera-
ture do you want the melt to be, and what
temperature profile of the barrel zones will

By John Bozzelli

get what you want? Most will agree that
having the polymer at the correct melt temperature is a significant
factor in making quality parts with stable, trouble-free production.
Incorrect temperature settings waste resin and can provide unac-
ceptable parts due dimensional issues, warpage, burning, black
specks, degradation, and loss of part performance, to name a few.

IEIXA Barrel Zones

Nozzle

Front Center Rear

Shown here are the four basic barrel zones on
an injection molding machine that must be set

Machines can have four or more barrel zones, but the
basic zones are: feed, rear, middle, and front. You also need to
correctly control the nozzle body and tip (Fig. 1). The processor
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starts by picking a target melt temperature. If it is a resin or
grade new to you, check to see what the manufacturer recom-
mends. Even if it’s a material you have experience with, double-
check data sheets for the resin supplier’s recommendations. A
mistake at startup will only screw up the rest your day and cost
your company money. Usually the resin supplier will provide a
range: Let’s say it recommends 450-510 F (230-265 C) for a semi-
crystalline resin. Pick something near the center, in this case
485 F (250 C). You now have the target temperature for the melt.
Next is setting up the barrel zone profile.

This is a bit more complicated. A molder will often consider
what backpressure to use in setting up the barrel temperatures.
While important, backpressure deserves a separate article.

For this discussion, let’s assume it is set at 700 psi plastic (not
hydraulic) pressure, as this resin is reasonably thermally stable
and not glass-filled. Backpressure cannot be stated as 50 or 100
psi, as a hydraulic machine has an intensification ratio that must
be known and used to set backpressure correctly if you want to
duplicate the process. In my experience, backpressure is stated
incorrectly in 95% of resin suppliers’ specification sheets.

Before the barrel zone profile is established we need to cover
a couple of resin and screw basics. These will help us understand
the barrel profile settings. The typical “general-purpose” screw in
our industry is best described as having no purpose. In the real
world, however, such designs are common.

A screw is composed of three sections (Fig. 2):

1. The feed zone. Often half the screw flight length, this section
augers and compacts the granules coming in from the feed
throat and perhaps conducts a bit of preheating before the
transition zone. Feed-section flights are deep, and as the gran-
ules fall in there is air between them. This air needs to be vented
out the feed throat or it will cause problems such as splay.

2. The transition/compression zone. This usually comprises 25%
of the screw flight length. Here material is melted for the shot.

3. The metering section. This also is typically 25% of the screw
flight length. This section pumps the plastic forward and gener-
ates the backpressure. =
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With screw basics completed, let’s turn to resin issues that influ-
ence how plastics melt. Thermoplastic resins can be amorphous
or semi-crystalline. Amorphous materials like ABS and HIPS melt
gradually, like butter, and soften easily. Conversely, semi-crystal-
line resins like polypropylene, polyethylene, and nylon melt like
ice, and stay hard until they reach their melting point. They also
have a latent heat of fusion, which means they need a certain
amount of energy to reach their melting point, and once there
they need yet another jolt of energy to get them melted. A semi-
crystalline resin will often require twice as much energy to melt as
an amorphous resin. For example, PS takes about 160 Btu/Ib to
melt, whereas PP takes 250-300 Btu/lb. Bottom line: It is harder to
properly melt a semi-crystalline resin.

So both screw and resin characteristics must be taken into
account when setting up barrel zone temperatures. How does one
sort all this out?

« Setting the feed zone: Starting at the beginning of the melting
process, the feed zone has to act as a vent, but you don’t want the
granules to stick together. It should be PID controlled like the other
zones, and for the semi-crystalline resin in this scenario I suggest
140 F (60 C). This is warmer than most would consider, but it pro-
vides venting, will not result in condensation of volatiles, is well
below the softening point of the resin, and will not cause bridging.

« Setting the rear zone: Remember, in our scenario we are running a
semi-crystalline resin, so you must consider shot size. If the shot is
greater than roughly 50% of the barrel capacity, keep in mind that the

feed section actu-

ally shortens
Having the polymer at the

correct melt temperature is a

because of the large
shot size; that is, the

significant factor in making time before the
quality parts with stable, resin sees the tran-
trouble-free production. sition or melting

zone shortens. You

also have to con-
sider that the transition zone has to pump in a lot of energy and may
not be able to get it done. Thus, if the shot is a large portion of the
barrel capacity, I set the rear zone high, perhaps 490 F (255 C). If the
shot is less than 40% of the barrel, the rear zone would be lower, 465 F
(240 C), to ensure there is no melt formed in the feed section to block
venting. For an amorphous resin I do not raise the rear zone.

« Setting the center and front zones: To achieve melt uniformity
these are both set at the target melt temperature, 485 F (250 C). The
goal is to have the front zone at the same temperature as the melt
coming out of the metering zone. If the front zone temperature is
different there will be a problem with melt uniformity. Review the
details of the cycle and you will realize the shot—a cylinder of
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Typical molding machine screws consist
of three sections, as shown here.

plastic and reasonably thick—does not reside in the front zone very
long—only seconds. If the front zone is a different temperature
than the melt, some portion of that cylinder of plastic will be at a
different temperature, as plastic is a poor heat conductor.

The goal is that once you have the plastic melted, keep it at that
temperature. The melt does not reside in the front zone, nozzle body,
nozzle tip or hot runner long enough to reach melt uniformity if
these are at different temperatures than the target. Having the outer
layer of the plastic melt at a different temperature will often produce
cosmetic issues with your parts. Blush, halos, gloss differential, etc.,
are problems I have found to be some of the hardest to resolve.

Setting the temperature of the nozzle body and tip is a quagmire.
Most have incorrect heater bands, temperature controllers, and insula-
tion, plus poor location of thermocouples and other design issues. All
these problems make setting the right temperature nearly impossible.

My recommendation is to first set this up as I discussed
in my column in the February 2013 issue (Don’t Ignore Nozzle
Temperature Control). Then set the temperature at the target, purge
a couple of shots, build a shot, and back the injection unit as far as
it will go. Working with protective equipment, insert the longest
thermocouple into the nozzle tip as far as it will go. Wait until the
temperature stabilizes and extract the thermocouple by 2 in. (50
mm) and take another reading. Repeat this until the thermocouple
is just inside the nozzle tip. If you see a temperature variation
of more than 20° F (10° C), find the problem and repair it. If the
temperatures are in the same ballpark, note the difference from the
target and adjust the setpoint accordingly. @

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

Hard-surfacing failures without evidence of
burrs indicate possible weld bond issues.

Most extrusion screws have hard-surfacing materials welded on the flights to pro-
vide longer wear life. When extreme wear occurs in the absence of abrasive fillers, a
burr on the flights provides a clue as to what is happening.
Aburr on the trailing side indicates a very high side force is
causing the flights to gall or even weld to the barrel mate-
rial, literally pulling the two surfaces apart. This is usually
due to “wedging,” which is caused by the screw momen-
tarily plugging with solid polymer at a radial location. If
pressure from the plugged channel is not balanced by a
similar force on the other side, the screw is pushed with
tremendous force against the barrel.

By Jim Frankland

It's hard to measure this force because it may only
last for a fraction of a second. But by calculating the pressure necessary to bend the
screw so it can contact the barrel over relatively short lengths, it's been found that
the pressure can be momentarily as high as 25,000 psi. Remember, the screw in
the compression section is a double-spiral wedge driven by the full torque of the
extruder drive, giving it enormous compressive force. Wedging is basically a screw-
design issue where the melting rate of the screw is
inadequate to match the compression rate.

Aburr on both sides of the flights usually indi-
cates a barrel alignment issue whereby the barrel is

Before screws are
rebuilt it's a good

practice to grind . , _
causing the screw to bend with each revolution to

conform to the barrel. Again, because of the power
of the extruder drive, this crushes the flights and
develops galling, resulting in a burr on both sides.
None of the three images that accompany this article show any evidence of a burr,
so it’s unlikely the weld failure is the result of wedging or barrel alignment. More
likely, the weld failure was due to improper weld application, resulting in a poor bond
between the hard-surfacing material and the base metal. The photo on the left shows a

check for cracking.

complete failure of a large area of the flight. The pattern on the flight surface where the
weld is missing shows the moderate distortion of the weld groove by the welding heat.
But it is very smooth, indicating the weld was simply laid on the flight with little or no
bond. The images in the center and right show a lesser— but still catastrophic—degree
of weld failure. The areas where sections of the weld have fallen out with no sign of
galling on either side is again a sure sign of poor weld bond.

Today almost all screw manufacturers use a technique called plasma transferred
arc (PTA) welding to apply hard-surfacing material to the screw flights. PTA is used =

Plastics Technology MARCH 2018

Photo at top shows a complete failure of a
large area of the flight. The pattern on the
flight surface where the weld is missing
shows the moderate distortion of the weld
groove by the welding heat. But it is very
smooth, indicating the weld was simply laid
on the flight with little or no bond. Photos
middle and bottom show a lesser but still
catastrophic degree of weld failure. The
areas where sections of the weld have fallen
out with no sign of galling on either side is
again a sure sign of poor weld bond.
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because it has the least effect on the underlying screw material while creating a strong
metallurgical bond because of its extremely high temperature. Other welding processes
apply heat for a longer period, with a wider heat-affected area at the weld point. This
dilutes the hard-surfacing material with base metal and reduces its anti-galling properties
by contaminating the hard-surface material with iron.

Most of the nickel/chrome (Ni/Cr) and cobalt-based hard-surfacing materials fuse at
about 2000 F, and the plasma “flame” can generate temperatures in excess of 10,000 F. Being
much hotter and much more concentrated than most other welding processes reduces the
dilution of the hard-surfacing material.

PTA welding is a surprisingly sensitive

PTA welding is a surprisingly
sensitive process and takes
constant operator attention.

process and takes constant operator atten-
tion; it requires numerous adjustments
related to the position of the torch itself and
the position of the weld bead on a round
surface. Moreover, there are adjustments for the welding arc, shield gas and amperage. Even
a little draft on the arc will disturb the shielding gas and plasma gas and cause a reduction
in bonding as well as rapid oxidation of the interface area.

For example, having the PTA torch a mere %e-in. too far over center on a small screw
will greatly reduce the bond strength. The condition of the base metal before and after
welding is also critical. Carbon steel undergoes a phase transformation if held at tempera-
tures below 650 F, which creates a form of steel that is brittle and has a lower density.

This results in cracking of the base metal and transfer of the cracks into the hard surface
material, setting up areas for weld failure.

To prevent this phase change, the screw must be preheated and held at an elevated
temperature through the welding process, and then very slowly cooled to prevent the phase
change. Even minor deviations in how the preheating and post-cooling process is handled
will cause excessive cracking. Some radial cracking of the hard-surfacing overlay is normal—
the overlay usually has a greater coefficient of expansion than the base metal, and upon
cooling shrinks more than the base metal, which is relieved by the radial cracking. In fact, if
no radial cracking is present with the Ni/Cr alloys it is likely to be in fact some other material.

New screws have the weld applied in a shallow trough before the flights are machined,
which helps to reduce the sensitivity of torch position and improves welding rate. The
trough dimensions are also critical. However, rebuilt screws are welded on a narrow and
round surface. As a result, it’s often difficult to obtain the same hardness of the overlay on
rebuilt screws, particularly small ones.

Once a screw has been welded with improper preheating and post-cooling, it is diffi-
cult to obtain a good rebuild because of the prior cracking and brittleness that extend into
the base metal due to the prior phase change. Before screws are rebuilt, it’s a good practice
to grind the old weld off and check for cracking, using various metallurgical test methods.
The practice of putting a layer of softer stainless steel on the screw flights under the hard
surfacing is sometimes used to “block off” underlying cracking. However, that results in
two welds and, if not done properly, doubles the chances of weld failure.

The important thing to remember is that polymers do not wear screws unless filled
with hard, abrasive fillers. Only contact between the barrel and screw flights results in wear.
By simply observing the “burr,” the cause of wear can generally be determined. Any hard-
surfacing failures without evidence of the burr will indicate possible weld-bond issues.

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.
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A difference of opinion regarding a particular mold-design preference
came up again recently. The conundrum was whether to intention-
ally leave a space or gap between the end
of a hot sprue and the parting line of a
cold-runner, two-plate mold. I'm not
talking about the space required to com-
pensate for linear thermal expansion. I'm
referring to an additional space to mold a
thin disk of plastic, about 0.005 to 0.050
in. thick, between the two surfaces.

By Jim Fattori I decided it was time to see if I could

get some closure on the matter—or at least
present all the arguments for and against, so that mold designers
can make an informed decision about which option suits their

needs or application best. Not surprisingly, I couldn’t find a single
word about this subject on the internet, nor in any of the plastics
reference books, seminar handouts, or magazine articles I have
collected over the years. So I reached out to several well-respected
hot-sprue manufacturers, tool makers, processors and materials-

company technical representatives for their thoughts. I was
amazed how their steadfast opinions on the preferred design, as
well as their reasons, varied from one extreme to the other.

MARCH 2018

Hot Sprues: Mold a Disk or Not?

Having a hot sprue shut off against the parting
line versus intentionally molding a thin disk has
been the subject of controversy for many years.

Probably the best argument for leaving a gap and molding a thin
disk is that it guarantees the hot sprue will never extend beyond the
parting line of the fixed half of the mold. If it did, the face of the hot
sprue would quickly hob the moving side. It was also reported that
if the tip extends too far, the repetitive impact against the moving
half of the mold can cause the tip to slowly unscrew—making the
damage that much more severe and often cause the tip to crack near
the notch-sensitive threads. That makes sense, considering the
threads of a hot-sprue tip are coated with an anti-seize lubricant, as
opposed to an anaerobic adhesive, such as Loctite. Those are both
very good reasons for wanting to mold a disk.

Several people said they like the molded disk because it acts as
a cold well to catch any solidified material residing in the gate of
the hot sprue. I don'’t agree. Plastic flows in the path of least resis-
tance. Unless the
disk is very thick,
or the material has
avery low viscosity,
the initial flow of
material is going
to go right into the
wide-open runner—
not into a thin disk.
In fact, the disk is
probably not going to

A runner with and without a
molded disc and flash trap
(cross section, above).

even fill out until the
material flow reaches
the restrictive gates

and the pressure
starts to build. Therefore, it's highly unlikely that a molded disk acts
as an effective cold well.

However, a disk will function as a “flash trap.” That is a thin web
of material, usually added down the sides of a runner to prevent
flashing. The thin web solidifies prior to the melt-delivery system
reaching significant pressure. Therefore, a thin molded disk will
help prevent the surrounding area from getting damaged by flash.
Another good reason for molding a disk. =
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One argument against molding a disk is the increased chance
of the injection pressure causing the hot sprue to “blow back.”
Most hot sprues have a standard 1-in. diam. If the peak injec-
tion pressure was, for the sake of argument, 14,000 psi of plastic
pressure, there will be 11,000 psi trying to push the hot sprue

toward the fixed platen.
Molding a thin If the molding machine is small
disk guaran- and has an associated small amount
tees the hot of nozzle-touch force, there’s a chance

sprue will never the hot sprue will in fact blow back.

extend beyond
the parting line

If the hot sprue is retained by a %-20
SHCS, there’s a chance the bolt will,
over time, fracture from fatigue,

and then the hot sprue will blow

back. However, this blow-back argument is moot if the hot sprue is
retained by a combination flanged and clamp-type locating ring, such
as Progressive Components Part LR519. This type of locating ring not
only retains the hot sprue, it is fully supported by the fixed platen.

The worst reason I've heard for not molding a disk is, “We
always had the sprue tip sit flush with the parting line.” That’s not
a reason,; that'’s old-school resistance to change. As an old-school
guy myself, I can confirm that is the way it was always done, and
it was never questioned. Back then, if you molded a disk people
would ask what happened.

Unless the calculation for linear thermal expansion is off, a hot
sprue shouldn’t extend beyond the parting line. Calculating that
thermal-expansion value is a lot easier said than done. In fact, the
chances of being “spot on” are pretty slim. In order to get precisely
where you need to be, adjustments typically need to be made when
assembling the mold, as well as after the initial try-out.

The formula used to calculate the amount of linear thermal
expansion is:

AL=Llax(Tp-Ta)xa

AL is the increase in length of the hot sprue at the
processing temperature.

La is the unsupported length of the hot sprue at
ambient temperature; Tp is the processing temperature
of the molding material.

Ta is the ambient temperature (typically 68 F); a is the
coefficient of thermal expansion of the material—
typically steel.

KNOW HOW TOOLING
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Ta and La are for the most part, fixed values; « is also a fixed value,
but are you using the right one? I checked the coefficients of thermal
expansion for various types of steels used in injection molds (see
Table 1). They ranged from 6.1to 7.3 x 10" in./in.-°F. The difference
between the highest and lowest values is an extremely small
number (0.0000012 in./in.-°F), but it’s an important one. If you have
a10-in.-long hot sprue running at 600 F, and your coefficient of
thermal expansion is off by just 0.5 x 10-® in./in.-°F, that’s a differ-
ence of 0.003 in.

TABLE 1

Thermal-Expansion Coefficients
Of Mold Materials at 390 F

Depending on the
molding material,
that can mean the
difference between

) : Material o
flashing or hobbing Type (in./in.-°F)
the mold. Using a 420SS 6.10
“generic” expansion 1045 616
coefficient for every :

P-20 7.00
type of mold steel
. . H-13 7.30
is a mistake. These
coefficients not only BeCu 9.70
vary from one type of
TABLE 2

steel to another, they .
Mold-Base Expansion

Over a 10-in. Length

also vary from one

supplier to another.

If all thisisn’t
' Mold Base =~ Mold Base

confusing enough, Temperature, Expansion,
it turns out that the F Per 10 in.
coefficient of thermal 50 -0.001
expansion for tool 75 0.000
steel really isn’t a 80 0.001
fixed value. The 100 0.002
value increases as 125 0.004
the steel temperature 150 0.006
increases. How do :

250 0.013
you account for that?

375 0.021

And what about

the mold base itself?
The same formula used to calculate how much the hot sprue will
increase in length should also be used for the mold base (Table 2).
The amount of thermal expansion is negligible at mold tempera-
tures below 80 F, but higher temperatures are definitely a factor to
consider. For example, if you're running PEEK with a mold tempera-
ture of 375 F and the hot sprue is 10 in. long, the mold plates over that
distance will grow about 0.021 in. If you don’t take that into consider-
ation, you're going to mold a disk whether you want one or not.
Instead of pulling your hair out trying to calculate the perfect
amount of linear thermal expansion, the easiest way to deal
with the problem is to heat the sprue, and if necessary, the mold
base, up to the processing temperatures. Measure the distance
between the face of the sprue and the parting line and adjust =
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accordingly. That will get you very close to being “spot on”
without all the mathematical hassle.

If you performed the measurement procedure above, the only
thing that can cause a problem is if the processing temperatures
change out on the production floor. Unfortunately, the processing
temperatures out on the floor almost
always differ from what was recom-
mended and designed for.

All molding materials have an
acceptable melt-temperature range, as
specified by the manufacturer. That
range can be as much as 50° F or more. It's not uncommon for a
processor to exceed these upper and lower specified temperature
limits in order to fill out the cavities or improve the aesthetics
or dimensions of a part. It’s called “processing around” a part- or
mold-design issue. Table 3 shows that unless you have a fairly
long hot sprue and a fairly high temperature deviation, the hot
sprue really doesn’t expand as much as you might think.

With some regularity, problems with a thermocouple or a
controller can cause the temperature of the hot sprue to increase—
sometimes through the roof. These are the most common reasons:
» The thermocouple does not have proper contact with the steel.

- Incorrect wiring of the thermocouple or heater zones in the
electrical connector.

A thin molded disk will help
prevent the surrounding area

So far, I've given you several good reasons to mold a disk, and
very few to have the hot sprue “kiss-off” against the B-plate. Now
let’s discuss what happens to the process with and without a disk.

Some people say that if you don’t mold a disk, the face of the hot
sprue will contact the B-plate, which will suck the heat out and change
the intended heat profile. To some
extent, that's true; but, depending on
the mold, having the heat sucked out
of the face of a hot sprue can either be a
good thing or a bad thing.

““““ You may not want to mold a disk if
the cycle time is fairly fast, the gate orifice is relatively large, or the
material is a type that likes to string, such as ABS. The additional
heat transfer helps reduce the damaging strings from forming by
increasing the solidification rate. It's the exact reason some molds
are designed with water-cooled bushings around a hot-sprue tip.
Not molding a disk increases the rate of heat being sucked out of
the hot-sprue tip and should reduce the risk of stringing.

Conversely, you may want to mold a disk if the cycle time is fairly
slow, the gate orifice is relatively small, or the material is the type that
sets up fast, like crystalline nylon. Not molding a disk could suck out
too much heat and can cause a cold slug to form behind the gate. Cold
slugs require a tremendous amount of pressure to dislodge at the start

of injection. I'm sure you've all heard a loud

Frayed thermocouple wires con-
tacting each other.

A K-Type thermocouple was
installed, when a J-Type was

TABLE 3

Thermal Expansion of Hot

Sprue Caused by Deviation from
Recommended Melt Temperature

popping sound or felt the injection carriage
shake when that happens. To make matters
worse, this cold slug needs to get trapped
by a cold well or runner overflow before it

required. (Note: In the USA, J-type . . makes its way to the cavity. Molding a disk
d ( ) J-typ Hot Melt Temp. Deviation, F . v v ) &
leads are red and white. Other coun- s o will reduce the rate of heat being sucked
rue
tries do not follow the same color- Le?lgth, 10 30 50 out of the hot sprue tip. This should reduce
coding scheme.) in. Expansion, in. the risk of forming a cold slug.
« A control module fails in the “closed” There’s a lot of conjecture about just
. 2 0.0001 0.0004 = 0.0007 . .,
condition. how much heat is or isn’t transferred from
« Asupervisor detects a thermocouple 4 0.0003  0.0008  0.0013 the face of the hot sprue to the moving half
problem and switches the controller 6 0.0004 = 0.0012 = 0.0020 of the mold when you don’t mold a disk. If
i i the heat transfer is really that important,
into manual mode at too high a 8 0.0005 & 0.0016 | 0.0027 ' , y p
power setting. and sometimes it really is, then the focus
A less common reason for temperature 10 0.0007 : 0.0020 ; 0.0033 should be more on the outside contact
override is the quality of the controller 12 0.0008 = 0.0024  0.0040 or land area of the hot sprue tip—not the

itself. I once started up six brand-new

hot-runner molds with six brand-new

controllers. When we turned the controller on for the first mold,
all the zones shot right past their setpoints. The same thing hap-
pened to the second mold, and the third, and so on for all six
molds. It turned out that a blown-film extruder in an adjoining
room had a very large DC motor on the same power line. It was
spewing out a massive amount of electrical noise, which affected
all the controllers. It took an oscilloscope and a very savvy tech-
service rep to solve that one.

Plastics Technology MARCH 2018

face of the tip. If you don’t mold a disk, the

face of the tip is only contacting steel for a
portion of the molding cycle while the mold is closed. But the land
area of the tip is always in contact with the adjoining steel.

Table 4 shows that the amount of possible contact area on the side
of a hot-sprue tip can be considerably less or considerably more than
that of the face of the tip. The amount of land length in the mold, as
specified by hot-sprue manufacturers, varies tremendously. I like to
hedge my bets and often increase the land length as much as possible.
In fact, for sprues with large orifices, I prefer a shorter nozzle body with =
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an extended nozzle tip, specifically to increase the land length. It's a
steel-safe condition that can easily be reduced if there’s an issue.

I once helped tweak the process of a high-volume mold
running a very fast cycle. Every second meant tens of thousands of
dollars per year. We tested
tips out of H-13 steel, 420
stainless, and BeCu alloy.

TABLE &
Contact Area of Face &

Sides of a Hot-Sprue Tip We also varied the amount

1in. Diameter Hot Sprue of outside contact of each

Contact Areas, in.2 of those tips. The goal was

Front Face *0.785 to get the fastest gate-
) 0125 0.393 freeze time to minimize
Side the cycle, but not too fast,
Contact 0.250 0.785 hich d d
which would create co
orland o375 1178
Length, in. slugs or cause the mold to
0.500 1.571 .
be difficult to start up. If

*Subtract Gate & Runner Area

the gate-freeze time was

too long, it would extend
the cycle, or cause stringing. The diameter of the gate orifice was a
fixed dimension—just large enough to keep the injection pressures
at a reasonable value for the given wall thickness and flow length.
The orifice diameter and molding material were the predominant
factors in determining which type of metal to use for the hot-sprue

tip, and how much land length was needed to obtain the ideal solidi-
fication rate to achieve the fastest possible cycle.

Because of this investigation into whether to mold a thin disk,
I have reversed my old-school opinion. In all but the most extreme
cases, the amount of heat loss from a hot-sprue tip to the moving half
of the mold is probably not much of a controlling factor. Therefore, I
now suggest intentionally molding a disk with a thickness of roughly
25% of the wall thickness of the part. But don’t forget to maximize the
land or bearing length of the hot-sprue tip and pay particular atten-
tion to the cooling channels near or around the tip. This way, you
prevent damage to the parting line of the mold caused by a variety of
potential issues, and you maintain the ability to adjust the gate solid-
ification rate by varying the tip’s land length and cooling temperature
to prevent cold slugs or strings.

Lastly, kudos to those of you who realize that much of what
I said here about hot sprues feeding a cold runner in a two-plate
mold also applies to a hot sprue in a three-plate mold, and to molds
with various other types of hot-feed systems.

ABOUT THE AUTHOR: Jim Fattori is a third-generation injection molder
with more than 40 years of molding experience. He is the founder of
Injection Mold Consulting LLC, and is also a project engineer for a large,
multi-plant molder in New Jersey. Contact jim@injectionmoldconsulting.com;
injectionmoldconsulting.com.
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Compounding Solutions LLC ¢ Lewiston, Maine

By Jim Callari
Editorial Director

Technology =
Is the Solut:on 28
For This

Compounder

B Compounding Solutions has seen its business
Sl Srow by 20% in each of the last 12 years. That's no

Solutions runs : . R .
madica famulations | accident. The firm has become a mainstay supplier
il of compounds—primarily for medical—by tapping
white room equipped | . . . . .
with eight extrusion Into its expertise in technology and processing.

lines, including this :
50-mm Leistritz :
twin screw, notes
Scott Neal, company
founder, owner, and If Scott Neal was born with a spoon in his mouth, it was probably plastic. In 1980, at the age of 10, he was
general manager.

running his first extruder. His father, Robert Neal, was a long-time entrepreneur in plastics, and at the
time owned Maine Poly Inc., which processed blown and cast film for food and electronics packaging.

In 1990, armed with a degree in economics and business from the University of New Hampshire’s
Whittemore School of Business and Economics, 22-yr-old Scott, like his dad before him, decided to strike
out on his own. He founded PolyColors Inc. in Lewiston, Maine, a compounder of custom color master-
batch serving Northeast blown film, injection molding, and profile extrusion processors. Seven years later,
the younger Neal sold his business to Clariant Masterbatches.
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After staying on as general manager, Neal’s entrepreneurial 3200-ft2, controlled-environment white room for fluoropolymer
genes kicked in again. He resigned from Clariant in May of 1999 and compounding; and an 8000-ft? area for industrial compounding.
founded Compounding Solutions LLC (compoundingsolutions.net), The expansion includes plans for two new silos, each with
also in Lewiston with, he recalls, “two extruders, three employees, 80,000 1b of capacity.
and 8000 ft? of space.” Though armed with expertise in color The medical-device industry accounts for roughly 75% of the
matching, formulating and compounding, a non-compete clause compounder’s revenue. “Our business has been mostly medical for
precluded Neal’s new company from entering that business, so— the past 10 years,” says Neal. “It’s not our intention to be 100% medical.
owing to the preponderance of medical OEMs in the Northeast—Neal =~ We supply compounds to processors in food packaging, footwear,
steered Compounding Solutions to the medical market. By 2004, he sporting/consumer goods, 3D printing, automotive, and others. We
had expanded its plant to 20,000 ft2, added a third extrusion line, and even provide toll compounding services. But we're comfortable
grown to 20 employees. with medical representing 75% of what we do and tend to focus our

“When Compounding Solutions was started, there were a lot marketing and product-development efforts in that area.”
fewer shoot-and-ship, general-purpose molders in the area than On a volume basis, Compounding Solutions runs about 5 million

there were just 10 years before,” states Neal. “At the same time, we Ib/yr. While not comfortable revealing annual sales numbers, Neal
saw the medical market as up-and-coming. And we identified divulged that the company has grown by 20% for 12 straight years.
a need among medical-

device companies for
consistent, high-quality
compounds. That’s a need
we sought to fill.”

Today, Compounding
Solutions is certified to
ISO 9001:2008 and ISO
13485 and sells globally.
It runs 14 twin-screw,
co-rotating extrusion
lines (12 for production,
two for R&D) ranging in
size from 18 to 50 mm
and supplied mostly
by Leistritz, Somerville,
N.]. The company has
expanded its plant to
60,000 ft? and at the time

of Plastics Technology's Compounding Solutions’ white room is equipped with a HEPA-filtered
visit was putting the air exchange with humidity and temperature controls, and epoxy-coated
wall surfaces to repel dust and allow for easy cleaning of all surfaces.

finishing touches on a
60,000 ft? expansion.

That expansion—a brand-new building adjacent to FOCUS: TECHNOLOGY
Compounding Solutions’ existing plant—frees up space for up to Neal says his client list among medical-device firms includes all the
10-12 more compounding lines, says Neal. “We will not be moving major OEMs. In many cases, material is specified by the OEM, which
any equipment from the existing plant to the new one,” he states. then directs the compound to be shipped to the molder or extruder for

“At first, we’ll be using most of the space for warehousing.” That said, processing. “We may sell to the OEM most often but stay very close to the
one new 50-mm line is on order and due to arrive in June; it will be processors,” Neal explains. “We need to know the problems the processor
the first line installed in the expansion. The new building will have is dealing with in order to solve them.” Neal estimates that about 40% of

a 6400-ft?, Class 100,000 clean room, expanding Compounding the material he sells into medical is used in production of catheters.
Solutions’ ability to create materials with active pharmaceutical Compounding Solutions runs a full slate of materials, including polyole-
ingredients to produce drug-eluting compounds. fins, styrenics, polyesters, PC, nylons TPUs, biodegradables. TPEs, and
Neal is also investigating an entry into the pharmaceu- fluoropolymers. It also supplies a range of high-heat compounds and
tical compounding market. The new building will feature a considers PEEK a specialty, while noting that TPU and TPE (notably =
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PEBA) compounds now represent its
biggest growth areas.

Nowadays in particular,
with engineering resources at a
premium, a lot of compounders
rely on their extruder supplier
to specify all upstream and
downstream components and
supply them with a system in a
package. Not so for Compounding
Solutions: It buys the extruder—
paying careful attention to speci-
fying screw design and metallurgy,
as well as the controls platform—and all upstream and down-
stream machinery, and integrates the equipment on its own. That
includes desiccant dryers, loss-in-weight feeders, and strand and
underwater pelletizers.

“We are very comfortable in our technical knowledge of twin-
screw extruders,” says Neal, who bought his first Leistritz machine,
a counter-rotating twin, while running PolyColors. “We’ve made
it our mission to understand a lot about design and placement of
screw elements. In fact, I think we are at the forefront in the devel-
opment of high-dispersion radiopaque compounds, and a lot of
that know-how came from our experience in color dispersion.

The compounder has two manufacturing areas in its current
60,000-ft2 footprint: one for industrial products and a separate
white room specifically for medical products that is furnished with
seven extrusion lines—six twins and one single-screw extruder.

Its 7600-ft2 white room includes an air lock with a positive-
pressure environment, sealed and polished concrete floors, a
HEPA-filtered air exchange with humidity and temperature
controls, and epoxy-coated wall surfaces to repel dust and allow
for easy cleaning of all surfaces. Neal says that temperature
and humidity control offer substantial benefits for processing
conditions, depending on the time of year. “Urethane mate-
rials always appreciate the venue due to it is low water-vapor
content,” he elaborates. “Similar hygroscopic materials are
always a challenge to process under high-humidity conditions.
The white room provides a step far above typical environmental
conditions to further assist with effective processing.”

The walls and floors are all sealed and polished so that in
the event of contamination the room can be washed from top
to bottom. Feeders are all covered and sealed under nitrogen
to ensure that nothing is getting into the compound other than
what's specified. Downstream of the water baths, changing the
water and scrubbing the tanks is standard practice to minimize
the number of pyrogens contacting the strands before they are
cut and bagged.

White-room compounding is not an industry standard by any
means, Neal states. “Unlike other compounding companies, we
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In the QC and testing lab, Compounding Solutions
has the full gamut of equipment for mechanical,

built our company from the
ground up as a medical supplier
rather than backing into the
market as a side thought.”

“The only real differences
between our white room and a
clean room are the certifications
associated with the label,” he
adds. He says that roughly 90%
of the compounds he develops

include color, and notes that
obtaining and maintaining
clean-room certification would
be “extraordinarily challenging” due to the extremely fine particle
sizes of most colorants and even some radio-opacifiers. “But we do
conduct our own air-quality reviews and have found that we meet
Class 100,000 standards,” Neal notes. “Due to the costs involved in
maintaining that level, we have chosen to not take a certification.
We believe customers appreciate the savings it passes along as well
as the cleanliness of their products without undue extra costs.”
Neal notes that the compounder will also dry and package
materials with a nitrogen blanket, so they can be dropped into a
customer’s molding or extrusion machine without requiring pre-
conditioning. Leaving no stone unturned, the company packages its
materials in plastic pails with sealed lids rather than more typical
cardboard boxes, which can generate particulates. “We go the extra
mile for both our products and our customers,” is how Neal puts it.
“Cleanliness and housekeeping are huge considerations when serving

the medical market. We always stay on top of those.”

‘,4 - a
Color is a component in about 90% of the compounds
formulated by Compounding Solutions.

Throughout the plant, production runs are scheduled based
on extruder screw design. Compounding Solutions’ average order
is 2000 1b; it runs orders anywhere from 25 to 100,000 1b. “Most
compounders have 100-1b minimums, but we go down to 25 1b,
which in some medical applications can be a year’s supply.

Every compound the company makes has a paper trail, a physical
file that Compounding Solutions keeps on record after the material
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has been formulated. The compounder has
run sheets stored digitally on its control
system SO Operators can access processing
parameters on any product. During Plastics
Technology’s visit, the firm was in the
process of equipping each of its white-
room extrusion lines with more advanced
production-monitoring controls that will
allow it to capture screen shots of process
information in real time.

Compounding Solutions’ manufacturing
operations are supported by a mechanical
room, where the company houses its central
chilling and nitrogen units and builds its
own dies. It also has an in-house team of
six dedicated to maintenance. Nearby, the
company keeps batch blenders for offline
mixing of up to 2000-1b lots, screw-cleaning
machines that use blasting media, and ovens
for predrying fillers and antimicrobials. It

o also has a large
“The white drum of mineral oil,
room pr ovides used for elastomer
a step far compounds.
above typical
environmental R&D LAB GETS
conditions to A BOOST
further assist = "%
with effective ComPoundlng
processing” = Solutions
_ expanded its R&D

efforts with a
2000-ft? center—named after long-time
employee Pete Goguen—equipped with
both production- and lab-sized twin-
screw compounding lines; a single-screw
extruder; three injection molding
machines; a two-roll mill; and dryers and
ovens. As Neal explains it, the company
works regularly on developing new for-
mulations and processes across all its
markets. As an example of the latter, the
company developed a reactive extrusion
process for compounding a hot-melt
adhesive that had been blocking. On
another occasion, it developed a propri-
etary process that allowed for inclusion
of weight-reducing hollow glass beads
into the compound at high loadings
without glass breakage.
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Sometimes the company will even engineer its own equipment to solve a problem. On
one occasion, it was running a polymer that was hypersensitive to oxygen and water, so it
designed a vacuum enclosure that surrounded the polymer in the feed area, pelletizer, and
packaging line to keep oxygen and water away from the material.

In the lab, Compounding Solutions has the full gamut of equipment for mechanical,
physical, impact, rheological, and visual testing.

Says Neal: “We embrace technology, and we use it in a way that gives us a quality advan-
tage in the compounds we produce, the speed at which we develop and produce them, and
the service we offer customers.”

At NPE 2018 The Future is

@renal

Next Generation Robots and Controls
Innovation
Integration
Collaboration
Choice
Look for us in Hall E, Booth W8571

SEPR@ Jeccn

www.sepro-america.com * info@sepro-america.com
412-459-0450 « @SeproGroup
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INJECTION MOLDING

XA conventional Injection Molding

Pressure builds to fill
bottom half of closure
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Conventional injection molding set for constant filling velocity experiences rising pressure and a spike at the end of fill.

XA imFLUX Molding

16,000/ Melt-pressure transducer 16,0001 Velocity adjusts to
reads resistance; velocity maintain pressure
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hold pressure constant bottom half of closure

v

8,000

4,000 Vd<‘/
0

01020304050607080910
Time, sec

8,000

‘ 4,000‘04

Pressure

f1d0197
Pressure
ST EY)

01020304050607080910
Time, sec

= Pressure == Velocity = Pressure == Velocity

With the iMFLUX process, velocity varies to keep pressure low and uniform. Cavity sensors allow pressure to drop,
instead of spike, at end of fill.

A New Way to Mold Better
Parts Faster and Easier

A new injection molding process ‘breaks all the
rules’ by using low, constant pressure to achieve

faster cycles and better-quality parts.
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New Low-Pressure-Process
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Procter & Gamble is widely known as a consumer-products com- in order to deliver breakthroughs in speed, cost, and quality. A
pany but is perhaps less well known for its R&D on improving the company-wide research effort was launched and involved its
By Gene Altonen technology of plastics processing. P&G is itself injection molding technology experts. After exhaustive research,
iMFLUX a major consumer of injection molded compo- testing and pilot-scale demonstration, the team developed a
nents for packaging, breakthrough new technology
feminine-care products, toothbrushes, utilizing low constant injection
razor components, and other products. P&G r ecognized the need pressure. This new process enables
P&G purchases many components from to completely rethink how thinking differently about how parts
custom molders, and also manufactures injeCtion molded parts are and molds can be designed. With
internally within the Oral B toothbrush made in order to deliver this new discovery, P&G decided to
businesses and the Gillette blades and breakthr oughs in Speed, launch iMFLUX Inc. as a stand-alone,
razors business. P&G continually inno- cost and quality. : wholly owned subsidiary.
vates in this space to provide speed, cost, eSS The new iMFLUX injection
and design advancements. molding process involves a special-
Several years ago, P&G recognized the need to reduce the ized controller that enables filling a mold at a lower, defined
cost and lead time to launch new plastic part designs. The goal melt-pressure profile, allowing a variable filling rate that adapts
was to completely rethink how injection molded parts are made automatically to the part geometry. The advantages include =
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IEZER imFLUX Packs as It Fills

Comparing short shots: Conventional injection molding (right)
shows highly distorted part surfaces when filling is stopped.
Since iIMFLUX packs as it fills, the part shows fully formed
surfaces at any point during mold fill.

improved part quality, new part and mold design possibilities,
sustainability improvements, and reduced capital expenditures.
The biggest breakthrough, which was unexpected and highly
counterintuitive, was discovering that filling slowly resulted

in faster cycle times.

warranty

SPARE
PARTS

ADDRESSES COMMON

MOLDING PROBLEMS

The iMFLUX process addresses several challenges
raised by the conventional processing philosophy
of using the rheology curve to establish an optimal
filling velocity. This conventional philosophy
generally results

in filling the mold The bigges t

breakthrough,
which was unex-
pected and highly
counterintuitive,
was discovering
that filling slowly
resulted in faster
cycle times.

very fast, to take
advantage of the
shear-thinning
properties of
polymers.
However, this
approach has
several disadvan-
tages, as it gener-
ally results in very high molding
pressures. Because the process uses a controlled filling velocity, the
resulting melt pressure is highly variable across different regions of
the molded part. Figure 1 illustrates how pressure varies throughout a

typical part injection molded in the conventional manner.

There’s Nothing “Smart”
about Undersized Filters...

(surface area)

Actual Competitor’s Process
and Regen Filters




Cycle-Time Comparison Example

FILLING SLOWER
YIELDS FASTER

IMFLUX | '"kJ/F—"_CIt ¥ Continued onen/Closel i CYCF.ES
Process BIE/ kel Cooling pen/Close/Eject The iMFLUX tech-
While Cooling
nology controls the
molding process by
Conve;rtc;cégssl Inj.  Pack/Hold Cooling Open/Close/Eject plastic pressure,

rather than the

Seconds 0 2 4 6 8 10 12 14 16 18 conventional
approach of filling a

iMFLUX essentially eliminates the conventional packing phase,
along with some cooling time, because it packs as it fills.

These differential pressures inherent in a conventional molding
approach result in multiple problems, including differential shrink
(or warp), dimensional variations, flash, and the inability to accom-
modate wall-thickness transitions and part geometry.

The iMFLUX process resolves these issues by using a
constant low filling pressure, which results in uniform pres-
sures in the molded part. Rather than using a constant injec-
tion speed, the velocity is allowed to vary to maintain constant
plastic pressure. Figure 2 shows how velocity varies throughout

an iMFLUX process.

mold according to a

volumetric flow rate

(also referred to as
velocity filling). Controlling the process by plastic melt pres-
sure enables the melt to flow through a melt-delivery system
and mold cavity without the potential to stall or hesitate. The
constant, non-fluctuating pressure continuously advances the
flow front at every point, even where it encounters ribs, bosses,
or other features.

The process relies on the cooling of the melt in the mold to
create resistance to flow, which in turn allows pressure to stabi-
lize and remain constant in the interior of the flow path and at
the flow front. Because the mold is filling very slowly, the =
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5-Year Warranty, it Changes
Your Design Approach
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Better Drying...
Less Parts and Service...
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IEEE iMFLUX Control System

Intuitive User
Interface

Cavity-Pressure
Feedback

polymer is continually cooling and densifying while the mold is
being filled. The part actually “packs as it fills.”

Figure 3 shows short shots from an iMFLUX process and a
typical conventional process. As you can see, the iMFLUX short
shots are completely packed no matter where the flow front
is stopped, while the conventional parts are not packed and
continue to densify behind the flow front.

The iMFLUX process fills slower, but results in a faster
molding cycle. There are several contributing factors:

1) Lower filling rates result in less shear heating, which then
requires less cooling time.

2) The mold is filled so slowly that the mold is “packed as it fills,”
thus the material is continuously in contact with the mold
walls, providing efficient cooling.

3) When the mold is completely full, the part is already packed,
which essentially eliminates the packing phase and reduces
the cooling portion of the cycle. The combined effect results
in a faster cycle time, as shown in Fig. 4.

HOW TO IMPLEMENT THIS NEW PROCESS

iMFLUX Inc., established in 2013, offers this patented tech-
nology, which is available under license. The technology has
been vetted at full production scale across hundreds of com-

QUESTIONS ABOUT INJECTION MOLDING?

Learn more at PTonline.com

Visit the Injection Molding Zone.

MARCH 2018

Nozzle Pressure

(@ Sensor

mercial applications. It is exclusively
supplied by iMFLUX Inc., based in
Hamilton, Ohio.

A specialized controller is needed
for the injection molding machine,
enabling the process to be controlled
by plastic pressure, rather than
by velocity and holding pressure.

A pressure sensor is added to the
machine nozzle to provide real-time

Proprietary =
Software & ( >
Controls \__

Injection machines of any type can be adapted for iMFLUX with kits
available for new machines or for retrofit to existing presses. Key

elements include a nozzle pressure sensor, cavity-pressure sensors,
and proprietary control software with user interface screens.

measurement of the plastic pressure
entering the material delivery
system. The controller uses plastic
pressure as its primary control
signal throughout the filling of the
mold. Sensors are added to the mold,
providing indication of pressure in
the mold and flow-front progression.
Feedback from the mold sensors

is essential to provide optimal pressure in the mold and to
make real-time adjustments to injection pressure resulting
from material, mold or process variations. A user interface is
provided to allow entry of process parameters and to monitor
the process. Figure 5 shows the elements of the proprietary
control system.

The iMFLUX process can be integrated with most machine
types, including hydraulic, all-electric and hybrid injection
machines. There are many OEM kits for new presses available
for this technology from several major machine manufac-
turers, which provide fast and simple integration. However,
iMFLUX can be integrated with existing machines as well.

The process works efficiently with molds designed specifi-
cally for iMFLUX and with retrofitted mold and press combi-
nations. This system is in production in multiple industries,
including automotive, medical, packaging and consumer goods.
Running the process with a closed-loop, low, constant pressure
control means that most polymers run better with iMFLUX than
in the high-shear environment of a conventional process.

BENEFITS OF THE IMFLUX PROCESS
The benefits the iMFLUX process result from four key differences
versus conventional molding:

1) Low, constant-pressure filling;

2) Packing as the mold is filled;

3) Filling with no flow hesitation;

4) How it uses cavity-pressure feedback from the mold.

The table on the previous page summarizes typical benefits that
result from these differences.

PTonline.com
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FOUR CASE STUDIES

Case Study 1: A polycarbonate medical part was converted to the iMFLUX process. The
customer was experiencing high scrap rates due to an imbalanced 16-cavity mold with
hot-runner valve gates, causing intermittent short shots. iMFLUX reduced scrap rate
from more than 10% to less than 0.2% by improving the balance from part to part. This
is due to constant-pressure filling. Every part experiences the same pressure and the
geometry of the part tells the machine how to continually profile velocity, resulting

in consistent packing conditions. On top of eliminating short shots and gaining 48%
improvement in cavity balance, the cycle time was reduced by 30%. In this example the
existing all-electric injection machine was retrofitted to run the iMFLUX system.

Case Study 2: For a PP household-cleaning imple-
ment, iIMFLUX was brought in during the design phase
for new molds and presses. Knowing the benefits of

IMFLUX “packs
as it fills,” saving
cycle time by elim-
inating the normal
packing phase.

pressure reduction, the mold was designed to maximize
the capabilities of the technology. The part previously
ran in a servo-hydraulic 500-ton machine with eight
cavities and a 52-sec cycle. The new iMFLUX mold and
system allowed the use of a conventional hydraulic
400-ton machine, while expanding cavitation by 50% to 12 cavities and reducing the cycle
by 21%. Together, that resulted in a 91% throughput improvement. Even with adding four
cavities and reducing cycle time, the overall peak injection pressure was 30% lower than
with the conventional process. While iMFLUX is effective on retrofitted machines with
existing tooling, this case shows there are substantial benefits to designing new molds
specifically for the iMFLUX process.

Case Study 3: A PET packaging component was run in a four-cavity mold on a hydraulic
press retrofitted with the iMFLUX technology. The new process achieved a 16% throughput
increase over the conventional process. On average, retrofitted machines with existing
molds achieve 15% to 25% throughput improvement. However, the iMFLUX process also
reduced the cavity imbalance from 6% to 0.8%, nearly halved the amount of pressure
needed to fill the part (from 1079 bar to 622 bar), and reduced the average part weight by
0.48% while maintaining all dimensional specifications. By packing as the part is filled,
pressures can be reduced. Furthermore, while a conventional process fills at a high
velocity and then packs the part, iMFLUX's ability to pack while it fills eliminates unneces-
sary material, reducing part weight. Cycle time was reduced by 13%.

Case Study 4: A PP automotive component was run in an eight-cavity tool on a 550-ton
hydraulic machine. It previously ran on a 50-sec cycle, but after the iMFLUX process was
integrated to the press, the cycle time was reduced by 8 sec, resulting in a 20% throughput
improvement. As described in Case Study #3, simultaneous pack and fill created a 14%
pressure reduction and a 1% part-weight reduction. On top of this, iMFLUX’s ability to
dynamically absorb viscosity changes reduced the scrap rate from 18% to 0.2%.

iMFLUX
Process
Benefits

LOW CONSTANT PRESSURE
Lower clamp tonnage

Less retained stress

Uniform stress (less warp)

Lower melt temperatures

Less gate blush
Less flash
Less cavity-to-cavity variation

in multi-cavity & family molds

Less material degradation

PACK-AS-IT-FILLS

« Faster cycles

 Fewer sink marks

« Stronger weld lines

- Improved surface finish

NO HESITATION
» Reduced flow lines
» Improved thin-walling
« Higher L/T capability
- Smaller cold runners

CAVITY-PRESSURE

RESPONSE

« Lighter parts (1-3%)

» Reduced flash

» Automatic adjustment for
viscosity

» Real-time adjustment for
blocked cavities

» Actuate sequential valve gates

» Not affected by leaky check ring

» Not affected by worn barrel

ABOUT THE AUTHOR: Gene Altonen has been the Chief Technology Officer of iMFLUX in Hamilton, Ohio, since 2015. He is the inventor of the
iMFLUX core technology, and leads the iMFLUX R&D organization. Gene has spent his entire 27-year Procter & Gamble career developing new pack-
aging solutions, including numerous injection molding technology innovations. Prior to the iMFLUX launch, Gene was a Research Fellow leading
major technology developments in the Injection Molding Capability organization within P&G. He holds more than 50 patents and has at least 35

patent applications pending. For more information about iMFLUX contact info@imflux.com; imflux.com.
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Tips and Techniques

Cast vs. Integral:
Which Feed Section
Is Best for You?

Here are seven factors
extrusion processors
should weigh to help them
decide between the two.

Feed-section design plays an important role in the extrusion pro-
cess and should be carefully considered when specifying a new
By Steve Maxson extruder. Most single-screw

Fermatex Vascular Technologies | €xtruders operating in North

America include a cast feed sec-
tion with cooling passages that are molded directly into the
casting near the feed throat. As shown in Fig. 1, the feed casting is
bolted to the upstream
side of the barrel. It acts as
a thermal barrier, which
prevents polymer bridging
(early melting) on the
feed-throat walls and melt blocks in the feed section of the screw.
It also minimizes heat transfer from the barrel to the gear reducer.

WHAT YOU WILL LEARN

1. OUTPUT GAINS: Research has pointed to 4-5%
gains with integral barrel/feedthroat design.

2. FEEDTHROAT COOLING: More cooling is needed
with integral barrels.

3. SCREW SWAPS: Cannot be done among extruders
with different barrel designs.

4. ALIGNMENT ISSUES: A non-issue with cast-iron
feed sections.
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Low-melting-point polymers are most susceptible
to sticking to the wall of the feed throat.

Screw, Barrel, and
Cast Feed Section

Feed Throat

$3.513 %

< Flow Direction

?3.491

T 7

Feed Section

Barrel

In North America, extruders are typically
made with a cast feed section having cooling
passages that are molded directly into the
casting near the feed throat.

An alternate design offered by some extruder manufacturers is
a single-piece barrel with an integral feed port. This design uses a
longer barrel, and the feed port is machined directly into the barrel
cylinder and liner (see Fig. 2).

Studies have indicated the potential for increased output rate
when processing certain polyolefins with this single-piece approach.
In a paper delivered at the Society of Plastics Engineers’ ANTEC 2007,
well-known extrusion
consultant Tim Womer
and others studied the
differences in output rate
0f 100% PP regrind (2 MI)
and 100% HDPE regrind (0.3 MI) on a 3.5-in., 24:1 L/D extruder with
either a barrel with integral feed port or a water-cooled, cast-iron feed
section. Each test included five different screw speeds, and the inte-
gral-feed-throat configuration produced more output at every screw
speed than the standard barrel with water-cooled cast feed section.
For example, there was an increase in output rate of 5.25% for PP and
3.93% for HDPE when running at 75 rpm screw speed.

Due to the increased output rate, the motor amp draw and
melt temperature also increased with the integral configuration
compared with the water-cooled cast feed section. The increase in
solids conveying and output rate is attributed to the heat migration
from using an integral barrel/feed-port configuration that increases
the coefficient of friction between the pellet and the barrel wall
in the feed section of the screw. The extra heat input to feed zone
moves the onset of initial melting back toward the hopper, which is
beneficial for certain polymers.

PTonline.com


https://www.ptonline.com/

Barrel with Integral Feed Throat
Bolted Directly to Gear Reducer

Feed Throat
Heat

L

o

X1

Gear Box —>|

Heat Zone 1

On this extruder, a longer barrel is used,
and the feed port is machined directly into
the barrel cylinder and liner.

Although increased output rates for PP and HDPE may be
attractive, there are several risks and downsides when consid-
ering the purchase of an extruder with an integral barrel/feed
throat, especially when a processor has multiple extruders
with the more common water-cooled, cast-iron feed section.
Here are the key considerations:

1. An optional removable and replaceable feed-section liner on a
separate cast feed section (Fig. 3) protects against accidental
damage or long-term wear. With the integral barrel/feed-throat
design, you have to swap out the entire barrel when you want to
change feed-throat
geometries or replace a
Studies have shown
the potential for an
increase in output rate
when processing certain
polyolefins on extruders
designed with a single-
piece barrel and an
integral feed port.

damaged feed throat.

2. A cast feed section,
cored for full-surround
water cooling (Fig. 4)
surrounds the feedscrew
to prevent premature
melting of the polymer

The outside temperature
of the casting is typically 90-120 F, or “warm to the touch.” The
issue with an integral barrel/feed throat is that the barrel acts as a
big heat pipe, and heat flows into the feed throat zone. It is harder
to effectively control the feed-throat temperature without it being
affected by the first barrel zone. The separate cast feed section

@plastechmag

flowing from the hopper.

FEED SECTION DESIGN

Screw, Barrel, and Cast Feed Section
with Replaceable Feed Liner
Feed Throat
Feed Section

Liner
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Feed Section

An optional removable and replaceable feed-section linerina
cast feed section protects against accidental damage or long-
term wear and can be swapped out when you want to change

feed-throat geometries or replace a damaged feed throat. :

—

Barrel

provides a thermal barrier that results in greatly reduced thermal
conduction from the first barrel zone.

With an integral barrel, the area of conduction is much larger,
necessitating much more cooling for the feed throat. From a screw-
design and extruder-performance standpoint, it would be better to
have a separate feed section with a good thermal barrier to control
the amount of heat transfer into the feed throat. Excessive heat in
the feed throat can cause bridging problems where the pellets trav-
eling down the throat will start to melt prematurely and clump up.
Low-melting-point polymers are most susceptible to sticking to the
wall of the feed throat. As the pellets build up on the feed-throat
walls, material flow is restricted or blocked as it enters the extruder,
and gradually there is a decrease in output rate. Cooling of the feed
throat is very important to prevent bridging. Removing the partially
melted clump of material blocking a feed throat can be difficult and
dangerous, and can result in significant downtime.

3. Itis harder to machine efficient cooling channels in the feed
housing. Typically, an aluminum water jacket with cast-in cooling
tubes would be used with the integral barrel/feed throat (Fig. 5),
which cools the outer surface of the barrel, unlike more efficient
internal cooling passages within a cast feed section. Air cooling the
feed section with a blower is much less efficient and mostly inad-
equate, especially as the extruder size increases. The larger the =
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extruder size, the greater the mass of the barrel and the thicker the
barrel wall, which increase the heat-removal requirement. Air only
has a gentle effect on the barrel; water cooling is better for fast heat
removal, and thus water cooling is the most effective method to
cool the feed throat. Air cooling would also depend on the ambient
temperature, which is apt to differ between summer and winter.

4. Higher feed-zone temperatures increase potential for melt-block
problems in the feed section. A melt block is when output rate and
motor amps fall due to a loss of solids conveying due to polymer
sticking to the screw root in the feed zone. This usually happens
when the extruder is stopped—even for a few minutes—with the
screw full of polymer. The screw surface under the hopper becomes
hot during a screw stoppage. Polymer stuck on the screw root will
rotate with the screw, reducing the screw channel area, resulting in

XA cCast Feed Section with ‘Full Surround’
: Internal Cooling Passages

reducers is 130-160 F and depends on the gearbox’s heat dissipation.
Without the thermal barrier of a cast feed section between the barrel
and the gear reducer, as in the integral barrel/feed-throat design, heat
will migrate to the extruder gear reducer. Excessive heat around the
output shaft area of the gear reducer may result in premature failure of
the output-shaft radial seal ring. In addition, use of an integral barrel/
feed throat bolted directly to the gear reducer may necessitate the need
fora cooling coil to be added to the gear reducer, when it would other-
wise not be needed with a cast feed section bolted to the gear reducer.

6. If a processor has several extruders with traditional water-

cooled, cast-iron feed sections running certain polymers, and

then decides to change to an extruder with an integral barrel/feed

throat to run the same polymers, then the processor would likely

have to modify its barrel-temperature profiles to compensate for
the higher melt temperatures associated with the
integral barrel/feed throat.

7. The extra heat input into feed zone with the

<Flow Direction integral barrel/feed throat moves the onset of
Water Passages < initial melting back toward the hopper. Similarly,
A 7 preheating the feedstock results in faster melting
because a substantial amount of heat is con-
A | 17 f
/IJ%////%//& / ducted into the polymer in the hopper. Using an
% //////// 4 4 integral barrel/feed throat in conjunction with
é/ /. / the preheated feedstock has shown to cause
Z /// % air-entrapment issues while running preheated
/& //// / M\/ amorphous PET pellets mixed with a high per:
. I / centage of preheated, recycled A-PET thin flake.
SEETET Ak i A % Flake feedstocks can contain up to 70% air

Here, the cast feed section is cored for water cooling
that fully surrounds the feedscrew to prevent premature
melting of the polymer flowing from the hopper.

flow surging and a loss of output rate. Even small traces of polymer
stuck to the screw root can cause flow surging issues.

The fix to a melt-block problem often requires pulling the
screw for a full cleanout. With small extruders, the screw can be
pulled and cleaned in a few hours. However, pulling and cleaning
a large screw by hand may take half a day or longer. Because the
integral barrel/feed-throat design does not include a thermal
barrier (cooling break) you must have constant water flow to the
feed-throat area, especially during a stoppage.

5. As mentioned previously, the cast feed section minimizes heat
transfer from the “hot” barrel to the extruder gear reducer (Fig. 2). The
barrel/screw and gear reducer both generate heat, and the cast feed
section acts as a heat sink and absorbs heat between the two devices.
The normal operating temperature of common extruder gear

MARCH 2018

by volume, and air is also between the pellets.

The air is squeezed out and flows backward into

the hopper from the feed throat as the pellets

are compacted into a solid bed along the screw

prior to melting. The issue is that thin regrind
flake will melt too quickly in the feed zone before compaction is
complete, blocking the air from flowing backward to the hopper
and trapping air in the melt, resulting in defects in the final
product. The early melting phenomenon seen in preheating flake
with an integral barrel/feed-throat design would likely not occur
with a separate water-cooled cast feed throat.

INTERCHANGEABLE SCREWS?

Processors typically ask if screws are interchangeable between
extruders with a cast feed section and ones with an integral
barrel/feed throat. The answer is no. Even if the main flight OD,
screw shank, and the overall length of the screws are the same, the
concept of screw “interchangeability” between the two extruder
designs cannot be fulfilled in the context of mechanical design
and screw processing performance.
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The clearance between the screw and the barrel and feed
section is a very important factor in extruder design. Most
extruders are designed with a feed screw with full diameter
throughout the flighted length and a cast-iron feed section that
has a slightly larger bore ID compared with the barrel bore ID, as
shown in Fig.1. When the screw and barrel increase in tempera-
ture, both the screw and barrel will increase in diameter due to
thermal expansion. The clearance between the screw and the
barrel and feed section will reduce with increasing temperature.
In a running extruder, the screw, barrel and feed section are
not at the same temperatures. A large amount of viscous heat is
generated as the melt is sheared by screw rotation. When viscous
heating is significant, the screw temperature will likely to be
higher than the barrel temperature, and the largest difference in
temperature will be between the screw and the feed throat.

The feed throat is typically water cooled in the 90-120 F range,
and the screw temperature in the feed section will be much higher
because the high temperatures in the compression and metering
section will raise the temperature of the screw in the feed section
due to thermal conduction. If the feed-bore ID and the barrel ID
are the same as in an integral barrel/feed throat design, then as
the screw heats up it will expand against the “cold” feed-section
bore that doesn’t expand and binding and galling will likely occur.
That is why the cast iron feed section has
a slightly larger bore ID compared with the
barrel-bore ID; or alternatively, the screw
flights in the feed section are undercut. The
higher screw temperature will cause the
screw to expand much more than the feed
throat and the barrel, and therefore there is
less chance for catastrophic failures from
the screw locking up in the feed section.

The only way to solve this with the
integral barrel/feed-throat design is to
grind a relief into the inlay of the barrel in
the feed area (Fig. 2) or undercut the screw to increase the flight
clearance. Grinding a relief in the barrel inlay is not a common
practice in the industry, and it is likely that in the future the
relief will be mistaken for feed wear. Undercutting the screw
in the feed will have an adverse effect on screw performance if
the screw is later used in an extruder with a common oversized
feed-bore ID, because the clearance between the screw-flight OD
and the feed-bore ID will be large enough to allow small feed-
stock particles such as powder, additives and “fines” to pass over
the top of the flights, reducing the ability to convey solids out
of the feed section. Even worse, if the standard screw that does
not include an undercut in the feed area were to be used in the
extruder with an integral barrel/feed throat without a relief in
the feed, the screw would almost certainly bind and catastrophi-
cally lock up in the feed section.

@plastechmag

“Of the thousands of
extruders equipped
with a cast-iron feed
section, | have not seen
any issues with the
screw becoming stuck
in an extruder barrel
due to misalignment.”

FEED SECTION DESIGN

EIXR Aluminum Water Jackets
: With Cast-in Cooling Tubes

. With an integral barrel/feed throat, an aluminum water
. jacket with cast-in cooling tubes would typically be
¢ used to cool the outside surface of the barrel.

WHICH DESIGN OFFERS BETTER ALIGNMENT?

Extruder manufacturers that offer the integral barrel/feed throat
claim that this design offers improved alignment between the
barrel and gearbox. Barrel and feed-section misalignment can cause
problems; however, of the thousands of extruders operating around
the world equipped with a cast-iron feed section, I have not seen
any issues with the screw becoming stuck in an extruder barrel due
to misalignment. It is important to remember
that the screw is supported and centered in
the barrel hydraulically by the internal pres-
sure of the polymer in the screw channels.

Efficient and uniform water cooling
of the feed throat is important for many
polymers to ensure feeding consistency
and to reduce the chances of feed bridging.
The integral barrel/feed-throat design is
rife with unknowns and potential risks,
especially in larger extruders, where it is
more difficult to control the temperature of
the integral barrel/feed-throat section.

The integral barrel/feed-throat design is a low-cost approach
to extruder design that may result in high output rates but not
necessarily improve the quality of extrusion. Extensive lab
experiments would need to be completed to demonstrate the
effectiveness through a range of extruder sizes and with a wide
variety of polymers and feedstocks, including powders and
recycled material.

ABOUT THE AUTHOR: Steve Maxson is v.p. of marketing and sales for
Fermatex Vascular Technologies, a leading designer and manufacturer
of high-pressure braided tubing, complex medical extrusions, and
advanced catheters. He was previously director of business development
for extrusion at Graham Engineering Corp., York, Pa., and has held sales-
management positions with the medical-device companies Raumedic
and Vante. He is based in Hickory, N.C. Contact: 828-308-2588;
smaxson@fermatex.com; fermatex.com.
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Recycling

Needs Drive
Innovation in
Sleeve Labels

Materials suppliers and film
processors have been hard
at work creating new label
offerings compatible with
PET bottle recycling.

Shrink-sleeve labels: You see the eye-catching designs everywhere these days
on food, beverages and consumer products. Brand owners love them because

they offer plenty of real estate on the container to com-
By Heather Caliendo

Senior Editor J municate what the product is and overall messaging

on a 360° marketable area of the package. And the
trend isn’t slowing down—the shrink-label market is expected to grow ata
5.2% annual rate through 2021, reaching $245 million in sales, according to

The Freedonia Group’s study, Stretch & Shrink Sleeve Market in the U.S. Eastman got involved in the shrink-film

label market in the early 1990s. Its Embrace
LV copolyester material is used in this

headache for recyclers. About 20 years ago, PVC had the largest market shrink-sleeve label for Method hand soap.

While the labels are a success story for brands, they also present a

share of shrink-film labels. But 10 years ago, the industry started shifting
away from PVC shrink labels because of environmental concerns.
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“It’s highly undesirable to have PVC mixed with PET in recy-

cling,” says John Standish, technical director of the Association
of Plastics Recyclers (APR), Washington, D.C. “One of the most
important steps in recycling PET is called ‘float and sink’ and
PVC has a high density and sinks in the
water. It gets mixed in with PET and gets
trapped in the ‘float and sink’ step.”

The industry started to shift to PETG-
based film, but that also created issues for
recyclers. According to a 2014 APR report,
shrink-sleeve labels that are PVC-based
or PETG-based film have a density higher
than water and can’t be separated from
PET flakes during the sink-float separa-
tion step of the recycling process, so they
contaminate the recycled PET stream and
deteriorate the quality of recycled PET (rPET) products.

With the increased usage of these labels, recyclers were expe-
riencing a rising volume of shrink-labeled PET containers that
were not recyclable. It is estimated that PET bales contain approx-
imately 5% shrink-labeled containers. The challenge of removing
shrink labels during PET recycling was brought to the industry’s
attention by APR and the National Association of PET Container
Resources (NAPCOR), Florence, Ky., in 2012. APR estab-
lished guidelines for label manufacturers and an official
Critical Guidance Recognition program to encourage devel-
opment of labels that are more compatible with PET bottle
recycling systems.

But the big push came from brand owners: Coca-Cola,
PepsiCo, Walmart, and Unilever are among those who
have made pledges to use 100% recyclable, reusable or
compostable packaging by 2025.

“Labels create a variety of challenges, as they add to the
complexity for the PET recycler,” Standish says. “But thanks
to brand-owner requirements, the recycling aspect is a
must-have. We know major brand owners are evaluating
the options and we believe that 2018 will be the year we
start to see the new options in the marketplace.”

DESEAM & RELEASE LABEL ADHESIVE

Eastman Chemical, Kingsport, Tenn., has been in the shrink-film
label market since the early 1990s. Early polyester-based shrink
labels consisted of blends of several different types of polyester, but
in the late 1990s Eastman developed a reactor-grade resin that had
very unique shrinkage properties, says Ronnie Little, Eastman’s
market-development manager, SP-Plastics Packaging. This patented
resin has become the industry standard for shrink-film labels.
Eastman Embrace LV copolyester (PETG-based) enables differenti-
ated labeling wrapped around highly contoured, complex and
thin-walled containers, and it displays 75% ultimate shrinkage.

@plastechmag

“Removing shrink-sleeve
labels early in the recy-
cling process virtually
eliminates misidentifi-
cation of PET bottles as
well as contamination in
a sink-float separation
process.”

Little says that shrink labels made from Embrace resins are on
some of the most recognizable brands in the world. A few examples
include Method soaps and household cleaners, Malibu rum, Jack
Daniels, 94Wines and Bayer garden products.

However, there is still the recyclability
concern. Eastman has been very vocal about
working to find a solution and in 2012, orga-
nized a consortium to collaborate on ways to
solve this issue. Little says that as result of the
work of the consortium, Eastman partnered
with ink maker Sun Chemical, Parsippany,
N.J., to advance the development of a deseam-
able adhesive. The result is Sun Chemical’s
SunLam Deseaming Adhesive. By changing
from a traditional solvent to use of SunLam
Deseaming Adhesive, shrink labels deseam
and release during the bottle-wash step of the wet recycling process.

Little says that for brand owners, this can be done with minimal
process changes or additional investment in new equipment. The
only change needed is the adhesive. The label removal occurs prior to
color, infrared and manual sorting, thus preventing shrink-labeled PET
bottles being removed from the rPET stream due to misidentification.

“Eastman’s partnership with Sun Chemical to develop

Eastman partnered with Sun Chemical to advance the
development of an adhesive that enables shrink labels
such as those shown here to deseam and release during
the bottle-wash step of the wet recycling process.

deseaming had both companies walking into unchartered territory,”
Little says. “Eastman and Sun extensively tested SunLam on labels
made with Eastman Embrace LV copolyester.”

According to Little, they ran thousands of shrink-labeled
containers at commercial recycling facilities to determine the effec-
tiveness of label separation. Test variables included time in =
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the actual recycling process,
temperature of the recycle wash
water, and the caustic level of the
wash water. This led to optimizing
the deseaming adhesive formula-
tion to work efficiently, allowing
the shrink label to come off the
PET bottle prior to sortation. The
result is a label-free PET container
ready to be processed into rPET.

SunLam Deseaming Adhesive
has received a “Responsible
Innovation Acknowledgment”
after passing testing outlined by
APR. The tests utilized whole-
bottle wash equipment at commer-
cial recycling facilities and yielded results of greater than 95%
label removal, with results typically exceeding 99%.

“Removing shrink-sleeve labels early in the recycling process
virtually eliminates misidentification of PET bottles during sorting,
as well as contamination that occurs in the sink-float separation
process,” Little says. “Not only do labels seamed with SunLam
Deseaming Adhesive release during the whole-bottle wash, the
adhesive also forms a strong bond on the shrink-sleeve label that
lasts through all phases of the PET bottle’s life cycle, from the sleeve
shrinking, through transporting to store shelves, and consumer use.”

FLOATABLE SHRINK FILMS
Timothy Kneale, president of
Topas Advanced Polymers,
Florence, Ky., joined the company
in 2004 and said that the com-
pany’s work in sleeve labels was
already taking place with multiple
commercial users of labels from
various film producers. As the
usage of sleeve labels continue to
grow each year, Topas became
focused on a drop-in option to the
current recycling infrastructure.

Topas says its

COC enables label
manufacturers to make
low density, flotation-
separable labels that
meet APR guidelines.

“We have been working on
a solution that enables shrink
labels to float, and we’re seeing a
lot more interest in that as time
goes on and consumers and brand
owners get more serious about
demanding effective recycling solutions,” he says. “You see the
commitments from big beverage companies and Walmart—the
big players are coming together and drawing a line in sand that
by 2025, this must be fixed.”
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Using Topas Enter Topas’ cyclic olefin
coc, Taghleef copolymer (COC) material for
Industries . o

introduced its shrink applications. These
polyolefin TDS polyolefin film structures will

film that is clear
and floatable
with up to 65%
shrinkage.

float during the washing stage

to facilitate separation of label
and bottle materials. Kneale

said floatable labels are made by
multi-layering COC with PE or PP.

Kneale says that PP has a
density around 0.90 g/cc, and
LLDPE around 0.92. These are
coextruded with COC (1.01 g/cc)

# so that the final structure is in
the 0.95 or lower density range.
“This means the labels will float
even with ink applied,” he says. “We believe the floatable solution
is the best; it’s universally applicable, and every MRF (Material
Recovery Facility) can do this. There’s no additional equipment to
buy; it’s a perfect drop-in for recyclers.”

Topas says that COC shrinkage can be as high as that of PVC or
PETG, and the Topas COC enables label manufacturers to make low-
density, flotation-separable labels that meet the APR guidelines. “The
COC brings high shrink, high gloss, great ink adhesion, easy cutting
of labels, and high stiffness,” Kneale says. “These are all things that
ordinary polyolefins (PP, PE) do not do well by themselves.”

One processor running Topas COC is Taghleef Industries of
Dubai, United Arab Emirates, a supplier of films to the global
marketplace. Kneale says that the Taghleef film passed all of APR’s
flotation tests, which confirms that the label stock will float in
water and that the label does not interfere with the color or haze of
recycled PET. In 2017, Taghleef intro-
duced its polyolefin TDS label film
that is clear and floatable, with up to
65% shrinkage.

“Labels create
a variety of

challenges, as
Other processors that have

developed floatable soluti they add to the
evet,o peAP;a 2 ,de ?O u l,onsl . complexity for
ma n n n
eeting s guidelines include the PET recycler.”

Klockner Pentaplast, Gordonsville,

Va., with its Pentalabel ClearFloat;

and UPM Raflatac, Mills River, N.C. UPM Raflatac says that during
the recycling process, its RafShrink PO MDO 40 HS film ensures
clean separation from clear PET bottles by floating to the top of the
caustic washing solution, unlike PVC and PETG labels, which sink
with PET bottle material.

“What’s exciting now is there’s all these different options,”
APR’s Standish says. “The view of PET recycling is that I don’t care
which one you use —just do something different, get new mate-
rials in the market and gain experience, and let’s all move forward
with recycling.”
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With Technology

PRODUCT FOCUS RETIIT

TOOLING

A new partnership between French and
American toolmakers has facilitated
broader access to sophis-
ticated tooling concepts
for multi-material over-
molding, in-mold assembly,
injection-blow molding, and multilayer
injection of thick optical lenses. Some
recent applications demonstrate the
extreme versatility of the system.
What's more, these patented tooling
capabilities have been enhanced with
new developments for LSR and heat/
cool molding.

French toolmaker JP Grosfilley SAS,
specializing in multi-shot molds
(grosfilley.fr), has partnered with
medical mold builder X-Cell Tool &
Mold Inc., Fairview, Pa. (xctam.com) as
its representative in North America.
While some companies have devel-
oped rotary-stack, or “cube” molds for
multi-component molding, Grosfilley's
approach to multi-shot molding is
different: It uses rotating Index Plates
on a single parting line to permit
multiple consecutive functions—such as
injection overmolding, cooling, in-mold
assembly, injection in “hidden time"”
and even injection-blow molding—
all within a single shot and without
extending cycle time.

Grosfilley has built molds with one,
two, or even three rotating elements.
Those elements not only rotate by 90°,
120°, or 180° on each cycle, but the
elements can index out from the mold
base before rotating, so as to transfer
parts from one rotating component to
another for overmolding and in-mold
assembly. That way, parts composed
of up to six components {and more in
development) can pass through up to
10 stations on a single mold face.

Several recent applications are cited
by Philippe Gaudin, innovations and
R&D manager for Grosfilley. Oneis a
toy car molded with six materials—clear

STICS SHOW

MARCH 2018

New Developments in
Tooling For In-Mold Assembly

Windows

Sealing

In-Core
Grosfilley
Sealing

m Toy car is molded in nine stations using three rotating
¢ elements that hand off parts from one element to another.

and colored PP, TPQ, and styrenic TPE—in
nine stations with three rotating elements
{(see Figs. 1 & 2). Another is a steam iron
from Rowenta in Germany, consisting of six
materials—PP and TPO in different colors—
again with nine stations using three
rotating elements (Figs. 3 & 4). That iron

formerly required 12 people for assembly,
now reduced to three, and a single injection
machine. An overall scrap rate of 10% in

the past has been reduced to zero with the
Grosfilley system. In addition, a double-
walled drinking glass utilizes five materials
in nine mold stations (Fig. 3).
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NEW PRODUCTS FOR PLASTICS PROCESSING

tive ceramic mold inserts positioned a few

i Sample Applications in 3-Shaft Multi-Rotation
millimeters behind the cavities. They provide

Iron in rapid, pinpoint heating control, which is
s 6 materia!s paired with conformal cooling channels close
= and 9 working to the cavity as well. One result, Gaudin says,
stations is that the melt stays hotter until the end of

flow, so that when flow fronts merge, less of
a weld line is produced. Gaudin also notes
that Grosfilley can build tools with indepen-
dent water circuits plumbed through the
central shaft of rotating mold components.
X-Cell Tool will exhibit its capabilities for
designing and building medical molds at
NPE2018 May 7-11in Orlando, Fla.
(Booth 510166).

‘ Double-wall glass in 5 materials

and 9 working stations

m Examples of commercial parts molded in three-shaft, multi-rotation tools.

new “Supercharged” range of Grosfilley
Index Plates can rotate cores or cavities

Newer developments from Grosfilley
include molding thick optical lenses in

multiple shots of the same material, and
injection-blow molding on a standard
injection machine, with injection and
blowing taking place in different stations.
This was demonstrated by Wittmann
Battenfeld (U.S. office in Torrington,

Conn.; wittmann-group.com) on one of its
machines at the K 2016 show. In addition, the

weighing up to 12 tons with 0.01° accuracy. The
Supercharged range also can handle higher
temperatures—up to 200 C/392 F—for over-

molding LSR on thermoplastic or vice versa.

Gaudin reports that another new
development improves heat/cool molding
in larger molds with multiple gates and
long flows. The key is electrically conduc-

A Grosfilley mold will run on a new
model of injection machine at the booth
(W2703) of Cincinnati-based Milacron, Inc.
(milacron.com), in a system together with
a Mold-Masters hot-runner system and
E-Multi auxiliary injector. The mold will
utilize a G2 index-plate system. The product
will be a two-component drinking glass.

LEADING SHEET EXTRUSION TECHNOLOGY

HVTSE®105mm-52D
PET, PLA, PP, PS, HDPE...

Model:
Resins:

Rate: 3,500 Ib/hr (1,590 kg/hr)
Width: 40in (1m)
Gauge: 15 - 40 mils (0.38 - 1.00 mm)

Process: Inline thermoforming

@plastechmag

m‘m World Class Sheet Extrusion Systems s
IV \www.ptiextruders.com .

Processing Technologies International, LLC | 2655 White Oak Circle Aurora, IL 60502 | Tel: 630.585.5800 | Fax: 630.585.5855

G-eries® Configurable J-Stack
roll stands yield superior sheet
performance

100% flake feeding capability
minimizes regrind inventory
build-up

= 2
LIW feeders provide quick
formulation set-ups and

changeovers

TITAN® Plus control automation
for ease of system coordination
and control
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TOOLING

Quick Changes for Mold Inserts

Austrian moldmaker Haidlmair (North American office in Concord, Ont.) has a new
quick-change system that permits changing injection mold inserts in as little as

3 minutes while the mold is mounted in the press. Called Haiflex, the system was
developed for changing venting, engraving, and handle inserts in molds. Only an air
hose and a few accessories are required.

905-738-9056 ¢+ haidlmair.us

Metal 3D Printer and High-Speed Milling in One Machine

At NPE2018 (booth W782), Plustech Inc., Schaumburg,
ILL., will introduce the OPM250 metal 3D printer, which
combines laser sintering of metal powder
and high-speed milling in the same machine.
This can speed production of tooling

E components such as cores and cavities with
conformal cooling channels. Additive manufacturing
reportedly can produce in one piece components that
would normally be assembled from multiple parts.
847-490-8130 * plustech-inc.com

INJECTION MOLDING

All-Electric Two-Stage
Machine Debuts at NPE2018

At the NPE2018 show in Orlando, Fla.
(booth W782), Plustech Inc., Schaum-
burg, IlL., will show off its
first Sodick all-electric
machine, Sodick model
MS100. This 100-ton two-
stage model incorporates the company’s
V-Line two-stage injection system, with
an inclined stationary screw mounted
over a horizontal plunger. A new toggle
design is said to contribute faster cycles
and energy savings. It will run a mold
with conformal cooling produced on
the company’s new OPM250 metal 3D
printer, also on display at NPE (see
separate item below, left).

Also on display will be a 20-ton
vertical LP20VRE press with rotary
table, designed for micro overmolding;
a Sodick 30-ton horizontal GL30A-LP,
the company’s flagship micromolder;
and a 60-ton GL60A “Global Platform”
horizontal press. All of these use the
V-Line system.

The GL60A will demonstrate the next-
generation Meltflipper test tool from
Beaumont Technologies, Inc., Erie, Pa.
(beaumontinc.com). The cavity balance
achieved with the Meltflipper will be
monitored by Sodick’s new cavity-pres-
sure monitoring system.

847-490-8130 - plustech-inc.com

THE PLASTICS SHOW
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compounded.
blow molded.
injection molded.

We've got it (LTI RN

THE PLASTICS SHOW

Innovation. Technology. Sustainability.

From equipment and trends to the people advancing
plastics manufacturing, NPE2018: The Plastics Show
has it covered. Be there to discover new ways to
maximize efficiency, advance your operations and
achieve success.
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Keeping Up With Technology

System Combines Web Inspection, Thickness/Weight Measurement

The Gemini FWM system from AIS Gauging, Terra Haute, Ind., is a detect, display, and report non-visible defects (less than 1 mm in
non-traversing x-ray array measurement system that combines size) that are embedded within the product.

web inspection and web gauging into a single platform. It The system includes quality maps that show data in a video
provides full-width, instantaneous, 100% product inspection and format, including 3D-analysis software, so that defects both on the
measurement without electromechanical scanners that sample surface and within the product can be quickly identified. Real-time
just a fraction of the total product. The Gemini system starts displays and alarms show defect sizes and their location for easy
measuring at the product’s surface and continues through the downstream removal. Defect information is categorized and saved
entire material to construct and analyze a complete picture of locally and can be exported and archived for further analysis.
quality. Gemini’s x-ray technology reportedly can immediately 812-466 5478 + aisgauging.com

You built your reputation on what goes into
your plastics. We built ours on what doesn’t.

INJECTION MOLDING

Controlled Production
Shutdown For PET
Preform Molding

In harsh industrial environments, even
Dravr e brief power failures or fluctuations in the
grid lasting milliseconds can interrupt
the molding cycle, which cannot always
be restarted immediately because of the
potential presence of short shots in one
or more cavities. In PET preform molds
with many cavities, removal of short shots
can be laborious and carries the risk of
damage to the mold.

Consequently, Netstal (U.S. office in

Florence, Ky.) is offering a new option for its

PET-Line preform molding systems. Called

# Grinder Feeder Conveyor
with Metal Detector
CPP, for Controlled Production shutdown

3.0 6 Series (Braviy) during a Power outage, it will provide
et Seperatr enough power to complete the current
cycle. (This power comes from braking

g

il

Get the metal out of your plastics with Bunting® Magnetics Co., the most trusted name in

magnetic separation, metal detection and conveying equipment. For nearly 60 years, energy recovered by the drive system.) And
we've purified plastics and protected equipment with single components or complete, if the outage lasts longer, then sufficient
custom-made systems. Don’t trust your reputation to anyone else. power is provided to reliably and control-

lable shut down the process.
After the previous shot is fully injected

LPUReg
2 & . .
i 311 and demolded, metering of the next shot is
I 2
m“cho Bll\{aNgn!:Lch?® stopped and the entire system is brought
‘ Designed & Manufactured In The Us;\ to a halt. All axes are returned to their end
e - position. As soon as the power returns,
. 500'S. SPENCER ROAD / P.0. BOX 468 / NEWTON,; KANSAS 67114-0468 production can be started up again.
- - ®o_» _0_0._6_6_60_ e 859-283-0200 - netstal.com

800:835-2526 buntingmagnetics.com
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INJECTION MOLDING

LSR Auto Cavity Balancing & High-Speed
Cap Molding at Engel’s NPE Exhibit

The Austrian parent of Engel Machinery Inc., York, Pa., revealed an early peek at its NPE2018
plans (booth W3303). Though not a complete listing of what will be on display, Engel
described these manufacturing cells, the newest of which is described first:

* LSR auto cavity balancing: Engel says this is the first time it has molded
automotive headlight lenses at a trade show. These products (with light-guide
technology) are said to be particularly complex (photo) and require a high degree of preci-
sion and stability in molding. They will run on a 120-ton, tiebarless, all-electric e-victory
machine with a metering/pumping system and two-cavity mold, both from ACH solution in
Austria (ach-solution.com). The mold uses a new ServoShot cold-runner valve-gate system
from ACH solution, with valves that are pneumatically actuated but the pin strokes are

set electrically. All the valve gates open together; varying the pins’ open positions adjusts
the flow through each valve gate. Parts will be checked via integrated camera inspection
and will be weighed individually. The ServoShot software then will adjust the pin openings
to balance the fill and equalize the weights in the cavities. The entire cell, including LSR
dosing, is handled by the Engel CC300 controller.

« High-speed cap molding: Engel is showing off the capabilities of its all-electric e-cap
system with a 460-ton model molding 26-mm HDPE beverage caps with tamper-proof
bands in a 96-cavity mold on a 2-sec cycle. For historical perspective, two NPE's ago,
Engel ran water-bottle caps in 96-cavities on the same size e-cap machine in 2.7 sec.

« In-mold decorating: For the first time in North America, Engel will present a fully
automated cell for the Decoject process (also shown at K 2016 in Dusseldorf; see Aug.

.
ottt
o .‘

Av‘“u :: ": Booth
Granulator ! % % W7785

The Professional source for
Granulators, Shredders, avd Pulverizers.

AVIAN (USA) MACHINERY, LLC.

1901 Powis Court, West Chicago, IL. 60185
TEL: 630.687.9876 FAX: 866.755.9258
WEB: www.aviangranulator.us E-MAIL: sales@avianusa.com
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'16 Close Up.). Aimed at auto interior trim,
it involves a thin TPO film, fed from a
continuous roll, which is back-injected
with PP and punched out of the roll in
the mold. A final laser trim occurs after
demolding. The film imparts color, gloss,
texture, and feel—allowing production of
a variety of parts simply by changing films.
The cell utilizes an Engel duo 1100-ton
two-platen press, an Engel viper linear
robot, and Engel easiCell with easix artic-
ulated robot and laser-cutting station.

- Interdental brushes in one shot: Engel
will also demonstrate a tricky piece of
molding for the medical arena: eight inter-
dental brushes, each with up to 500 tiny
bristles, and a total shot weight of only 1.93
g. A single material (not identified) replaces
three components—a grip surface, wire
mesh, and the filaments. An all-electric
e-motion 121-ton press will use a collection
of Engel’s latest “intelligent” software: iQ
weight control to adjust the process for
consistent shot weight, iQ clamp control

to automatically set the optimum clamp
force, and iQ flow control to optimize mold
cooling—which is seeing its North American
debut at NPE (more details in a separate
item in this section). This cell also ran at K
2016; see Sept. "16 feature.

« Integrated metal/plastic processing:
For teletronics, Engel will produce thermal
switch housings (used to monitor electric
motors in cars or home appliances) in a
cell that starts with feeding thin brass
sheet from a coil through a punch press,
where the brass carrier plate also has

a thread servo-electrically tapped. The
carrier plates, still on a continuous

reel, are fed into a vertical, 38.5-ton

Engel insert press for overmolding with
glass-filled nylon. Camera inspection and
high-voltage testing integrated into the
tool ensure 100% quality control. Eight
finished parts leave the cell every 20 sec.
(This cell was also shown at Fakuma 2015.).
717-764-6818 * engelglobal.com

PTonline.com
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‘Mini" Accumulator-Head Machine Coming to NPE

to disassemble the head for cleaning.
717-848-3755 « grahamengineering.com

NPE2015 in May will be the first show appearance of the Mini Hercules accumulator-head blow
molder from Graham Engineering Corp., York, Pa. (Booth W2743). This small-shot system (2.5, 5, or
8 Lb) also has a small footprint (15 x 11 ft x 15 ft high). It was previewed at NPE2015, and
the first several units are now in the field. Graham’s XSL Navigator touchscreen control
has been adapted for this machine like others in the company’s line.

The Mini Hercules comes with single or dual heads and bottom or side discharge.
Graham’s spiral-flow diverter head is said to allow for color and material changes in 1 hr. The
diverter head also provides continuous internal cleaning during production, so there is no need

NEW PRODUCTS FOR PLASTICS PROCESSING

COMPOUNDING

Multi-Shaft Mixer
In New Size

A new 500-gal VersaMix Model VMC-500
multi-shaft mixer from Charles R. Ross

& Son Co., Hauppauge, N.Y., is equipped
with a custom combination of inde-
pendently driven agitators. The anchor
agitator with helical flights and the screw-
auger agitator work in tandem to promote
efficient product turnover while bringing
air pockets to the surface. Two saw-tooth,
high-speed disperser blades impart shear
for fast powder wetout and thorough
deagglomeration.

This VMC-500 also features air casters
for convenient mobility, PLC recipe
controls with data-acquisition capa-
bilities, and a purged, explosion-proof
operator station.

The Ross VersaMix line is aimed at
processing medium to high-viscosity
materials of up to several hundred
thousand centipoise, including slurries,
pastes, gels and suspensions.
800-243-7677 * mixers.com

@plastechmag

Complete Blown Film
Systems & Retrofits with

==\ THE ){-DIE
& B & High Performance

www.halpine.com T: (508) 655-1123 F: (508) 655-9337
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At NPE, U.S. Debut of Arburg’s Largest Machine Yet in a Brand-New Design

Arburg's “big reveal” at K 2016 is now coming
to NPE2018 as the U.S. launch of its largest
machine ever and the first
of a brand-new design with
a sophisticated new control.
The Allrounder 1120H (photo)
has a 650-metric-ton clamp (730 U.S. tons,
30% larger than any previous Arburg
machine) with 1120 mm tiebar spacing
(20% larger than other Allrounders) and
1050 mm stroke. Dry-cycle time is 2.4 sec.
This hybrid press has an electric toggle
clamp powered by twin servos, plus servo-
hydraulic injection with a gas accumulator.
Electric ejection is standard, with hydraulic
optional. The sleek new design encloses all
electric, hydraulic, pneumatic, lubrication,
and temperature-control systems within the
machine frame. Safety gates and injection
unit run on linear guides. Integrated fold-out
steps provide access to the mold area.

Its new Gestica controller has a
pivoting and height-adjustable operator
panel with a smooth glass front that

resembles a tablet computer and accepts
multitouch/gesture commands. The 15.6-
in., full-HD screen has a new EASYslider
element that allows fingertip dynamic
control of machine movements during
setup. Motions can be speeded up or
slowed down with the swipe of a finger on
the on-screen bar.

The Allrounder 1120H will be molding a
PP folding step stool, molded in an eight-
cavity family mold and snapped together
in an adjoining cell with a pair of six-axis
robots. The parts will be demolded by
a Multilift V Cartesian robot with 88-lb

payload capacity (also introduced at K 2016).

Arburg (U.S. office in Rocky Hill, Conn.)
will have a total of nine exhibits at NPE
(booth W1325). Among the others will be:

« An electric Allrounder 570A producing wrist
straps in LSR with two colors and durom-
eters (70 and 30 Shore A), and assembling
complete watch in a robotic cell.

+ A dual-durometer LSR/LSR (70 and

Check Out Our Online Product Catalogue LORENZPRODUCTS.COM

PLASTICS GONVEYING
ONE STOP SHOP

Our industry leading quality can’t be beat, and
same goes for our delivery times!

Couplings, Elbows, Fittings, Cyclones,
Diverter Valves and Gates.

We manufacture it alll
#lorenzquality #lorenzconveying

NPE 2018 - Booth #W1591 |

Conveying Products
USA 1.800.263.7782 CANADA 1.800.263.1942

NESTEME 000
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30 Shore A) membrane for valves used in
medical and automotive applications will
be molded on an Allrounder 270A with a
0.1-0z micro-injection unit incorporating
a 0.3-in. screw to produce one 0.0018-0z
component, which is then overmolded
using a servo-electric injector from Kipe
Molds, Placentia, Calif. (Ripemolds.com),
which is integrated into the 1 + 1 cavity
mold and the Selogica control system.

« A packaging version of the Allrounder 570H
designed specifically for thin-wall molding,
will produce four IML tubs from PP in a
cycle time around 1.9 sec. The finished parts
weigh 0.12 oz and have walls 0.0126 in. thick.

 For automotive, long-glass reinforced
airbag housings will be molded with “fiber
direct compounding” (FDC), whereby
continuous glass rovings are fed into the
injection barrel downstream of the feed
opening. A side feeder with integrated
cutter and a special screw and barrel
permit customizing the fiber length and
concentration. A weight monitor will
display the consistency of shot weight.

« Insert encapsulation will be shown on a
vertical rotary-table machine. Metal inserts
will be fed to a plasma pretreatment
station before overmolding with nylon 66.

« In what has become a trademark exhibit
for Arburg at major shows, Industry 4.0
networking capability will be demonstrated
by molding individualized business-card
holders and then barcode labeling them by
laser marking, followed by custom deco-
rating with Arburg’s Freeformer 3D printer.
860-667-6500 * arburg.us

PTonline.com
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Wittmann’s U.S. Debut of Two Machines, New Robots & Auxiliaries at NPE

Among six work cells that Wittmann Battenfeld Inc., 4.0 This theme will be evident in all the exhibits, including the
Torrington, Conn., will display at NPE2018 (booth W3742), two most complex 4.0 work cell, which interconnects a MacroPower 850
will present new machines that previously debuted machine producing an automotive spoiler with an HRSflow servo
in Europe for the first time at a U.S. show. The controller for five valve gates, Gammaflux hot-runner tempera-
; EcoPower Xpress is the company’s newest, high- ture controller, and Wittmann robot, TCU, blender, granulator, and
merustessn - speed, all-electric machine, aimed at packaging Flowcon Plus electronic water-flow controller. The cell also shows
and other thin-wall products (photo). It offers injection speeds  off the new CMS Condition Monitoring System for predictive and
up to 600 mm/sec, injection acceleration up to 15,000 mm/ preventive maintenance.

sec?, and injection pressure to 36,275 psi. Shown in prototype
form at K 2016, it became commercial as of Fakuma 2015 last
fall. At NPE, a 440-ton model will run a 96-cavity bottle-cap
mold; such a mold ran at Fakuma in 2.7 sec.

Also new is a two-shot model of the MicroPower 15-ton
micromolding press, first shown in Europe in 2016. It has two
parallel injection units and a rotary disk molding a plug that RS L
goes inside the recording head of a vinyl record player. The

parts are made of PC and electro-conductive PC. Parts removal A number of the molding cells on display make use of the Tempro
will be handled by a Wittmann S8VS4 SCARA robot specially Plus D mold-temperature controller (TCU) with energy-saving
designed for this machine. SpeedDrive option introduced at last fall's Fakuma show—a vari-

Two robot series will also see their U.S. debut at the show. One  able-speed pump and the ability to set either motor speed, pump
is the new X Series, which is basically equivalent to the company’s  pressure, or differential temperature (AT). Some of the working cells
pro series plus the new R9 control. At the opposite end of Witt-  also use the new Aton H beside-the-press wheel-type dryer with
mann’s line is its new Primus line of economical servo robots for  larger, 7-in. touchscreen and fully integrated 4.0 capabilities. Several
relatively simple pick-and-place uses. It also comes with R9 control.  cells utilize the Flowcon Plus to continuously monitor and automati-
Overall, Wittmann's exhibit emphasizes its Wittmann 4.0 cally control water flow through each individual mold circuit.
interconnectivity of presses and auxiliaries as a “Pathway to 860-496-9603 * wittmann-ct.com

Diverse Feeding Solutions schenckpmcess's'
for Plastics Processing

l *’\‘\:\\\ — ,‘

From polymers to fillers and additives Schenck Process has the most Schenck Process LLC

diverse loss-in-weight feeder line to precisely handle your material 7901 NV 107th Terrace
erse loss eight feeder line to precisely handle your materials. Kansas City, MO 64153

Whether it's a specific agitation method, throughput capacity or helix 816-891-9300

design, we will find the right solution to meter the most challenging sales-fcp@schenckprocess.com

. . . . . www.schenckprocess.com/us
dry materials for plastics compounding applications. Also, for pre- and P

post-extrusion dry material handling we offer complete pneumatic
conveying packages and dry material handling solutions. we make processes work
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@ Keeping Up With Technology

Suppliers Team Up On New Extruder Series

Integrated Control Technologies LLC, American Kuhne with the system inte- upgrades for extruders, with product
Coppell, Texas, has partnered with gration capability of Integrated Control offerings such as the ACPAK, a pre-engi-
: American Kuhne, div. of Technologies. The extrusion control neered AC drive package for extruders

Graham Engineering, York, system consists of an easy-to-use through 500 hp, available in as little as
Pa., to develop a new line graphical interface requiring minimal 24 hr; and the Tempcon, an advanced

s of extruders. Called the training for operators, together with extruder control system.

Genesis Series, the line will be marketed advanced diagnostics and remote moni- 972-906-7445

exclusively through Integrated Control toring. The Genesis Series will debut at integratedcontroltech.com

Technologies and its sales channels. NPE2018 (booth $23103).

The machines are said to combine Integrated Control Technologies is an
the proven extrusion technology of aftermarket leader in drive and control

Meet us at
NPE 2018!

jil® BKG® Pelletizing Technology & Nordson

Precision Pelletizing for Every Process

m Advanced technology for pelletizing
systems with optimal results and
highest production efficiency for all
thermoplastic polymers

BKG® Optigon™

m Customized solutions for all
throughputs and levels of operator
intervention, with a high focus on a

BKG® Master Line™ . . !
flexible and energy saving design

EXTRAORDINARY TECHNOLOGIES
WWW.NORDSONPOLYMERPROCESSING.COM FOR TODAY’S PLASTICS

e Highest level of process integration with e Months of non-stop operation. No hot
smallest footprint breaker plates and dirty screen packs

¢ Automatically maintains constant * Closer tolerances. Uniform gauge
differential pressure across the screen control. Consistent process pressure

« Unconditionally guaranteed not to leak & melt temperature

High-Technology Corp.

The Leader in Continuous Melt Filtration Since 1969

144 South Street ® Hackensack, NJ 07601  USA
Tel: 201-488-0010 ° Fax: 201-488-4318

Z THE PLASTICS SHOW
E-mail: info@screenchanger.com © www.screenchanger.com Visit Us at Booth# W4553
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EXTRUSION

Next-Generation
Control System

Davis-Standard LLC, Pawcatuck, Conn.,

has introduced the next generation of its : K E E P CALM 4
popular and economical DS-eTPC touch- D
screen control. Called the DS-eTPC I, the : o S
updated controller is engineered with .y "'r N rg’ ]

added flexibility to support a broader s YL e
range of processes and applications. It 5 A
includes a larger, 15-in. screen with multi- . 1T 11 v 01
touch capabilities to enable zoom in and === r I M I n
out, as well as control for up to three 2 ‘
extruders and real-time and historical :‘ | i i i
data trending. Other enhancements
include an increase of heat-only zones

from four to eight, with an option for
up to 20; two auxiliary drives; a remote

L
The RAS Melt Filter requires no operator’s intervention!

setpoint; and speed trim via discrete THE PLASTICS SHOW
inputs from gauging equipment. i 7th 11th May 2018
D-S says the controller's modular Orlando - Florida

Stand S19180

For more info contact ZARS USA
r.zimmerfdzars-usa.com

design will improve control capabilities
and application flexibility while main-
taining an attractive price point. What's
more, extrusion processors will be able
to control up to three extruders from one
main operator station. They will also have
the option for local control of coextruders
while maintaining line control from the
primary operator station. For wire and
cable processes, there are optional modes
for auto on/off and manual control, along
with an option for capstan control. :
Standard features on the DS-eTPC Il : Ensure effective process
include historical data collection, real- ‘ control of molds, dies and
time and historical data trending, web polymer temperatures.
interface, alarm log, and an auxiliary local mokon.com/plastics
operator station. The new control is also
equipped to handle melt pumps for each
extruder and auxiliary functions such as
vacuum pumps. On-screen diagnostics
and Davis-Standard’s ReACT (remote-

Precise plastic
processing.

Visit us at NPE | May 7-11
Booth #W2962

access support) are said to make this o /SZBRN
system the most capable touchscreen ‘M OKON ’ Designed to Perform. Built to last. ISO

control in its class. : 9001:2015
860-599-1010 « davis-standard.com i
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IBC Discharger for Low Headroom

A new Bulk-Out low-profile discharger from Flexicon Corp, Bethlehem, Pa., positions Interme-
diate Bulk Containers (IBCs) weighing up to 3200 b in the frame using an electric hoist and
trolley, discharges bulk solid materials into a surge hopper, and conveys the material to a
downstream process dust-free.

The surge hopper is available with an integral flexible screw conveyor, tubular cable conveyor,
or pneumatic conveying system also produced by the company. The stainless-steel IBC hopper
frame measures 36 in.2 x 38 in. high and includes four casters with brakes.

888-353-9426 - flexicon.com

> each detail matters for
: u n rlva I Ied perfo rm a nce v ‘ EXTRUSION LINES ~ ENGINEERED TO PERFORM

Only a company who has a constant focus on the productivity of its customers
thinks ahead and creates extrusion solutions that leave the rest standing.

SML specialises in the development of extrusion

lines for film, sheet, coating and lamination

as well as multifilament spinning lines.

Extrusion lines. i y
Engineered to perform. h@ 1t y www.sml.at

Top Performance in Size Reduction

Founded in 1903, PALLMANN offers the most extensive line of size
reduction machines and systems for the plastics industry. Testing

and custom grinding services offered worldwide.
| AGGLOMERATION RECYCLING PARTS & SERVICE TOLL GRINDING

(o

Custom

Grinding
Services

www.Pallmannindustries.com

820 Bloomfield Ave. Clifton, New Jersey 07012 - USA - Phone: (973) 471-1450 - Fax: (973) 471-7152

info@Pallmannindustries.com

Booth W963 /4
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Control for Bowl Feeder Gives Energy Savings, Gentler Feeding

Spirol International Corp., Danielson, Conn., has enhanced its
Series 2000 bowl feeder with the new Mark VI controller having
a 7-in. touchscreen, 50-recipe storage capacity, and Ethernet
interface for remote access and control. This feeder is said to
be well suited to handling fragile, tactile, or slippery parts in
assembly processes.

A key new feature of the
controller is the reportedly unique
ability to continuously adjust the
output drive frequency to match
the natural resonant frequency of
the drive unit. The feeder’s natural
resonant frequency must be tuned
at or near the frequency of the
power source in order to achieve

the greatest amplitude of vibration i
for a given power input. This tuning ‘b
is done mechanically during initial

setup of the feeder; however, the =

resonant frequency changes as the = e—
product mass in the bowl changes
and as the springs relax from use. In conventional units, the
feeder's performance is thus adversely affected.

But the new control automatically senses the natural
resonant frequency of the feeding system and continuously

generates an optimal drive frequency to maximize efficiency.
Variable frequency eliminates mechanical bowl tuning, allowing
use of interchangeable bowls with a single drive. The result is
lower average operating frequencies, which reduce part damage,
bowl wear, and noise, as well as providing energy savings.

The controller also contains an
internal capacitor bank that stores
the discharge energy and recycles it
back to the circuit on the next charge
cycle. In conventional systems, all the
discharge energy is lost to the line
source. The result is that the Series
2000 feeder with Mark VI control uses
80% less amperage than conven-
tional units, according to Spirol.

The Series 2000 also has indepen-
dent horizontal and vertical axes of
motion, which result in an elliptical
movement of the bowl, providing
smoother, gentler feeding with less
part damage and noise. The Mark VI
provides both variable amplitude and variable angle of motion,
allowing for speeds up to 2.5 times greater than other feeders
without excessive bouncing and noise.

860-774-8571 * spirol.com

Simple

to the

20

-
‘} Triple Layer
3 C.V. Crosshead

From the simplest single layer
dies to the most complex multi

layer heads, you can be sure that
the Guill design will meet or exceed your requirements. Put
our experienced engineering staff to work for you and take
the stress out of your next project.

Don't settle for less, look to the leader in extrusion tooling
since 1962...Guill.

We welcome your call or visit www.guill.com

Guill

EXTRUSION TOOLING

10 Pike Street

West Warwick, Rl 02893
Email: sales@guill.com
Bill Conley

@plastechmag

Validate your Process

Collect, transmit and store
temperature and flow data with
New Tracer®yy Bluetooth Interface.

Collect data from Tracery), Base
Flowmeters.

Transmit data via Bluetooth to
mobile device or via Ethernet to ‘
PC software.

Store .csv files for process
validation and analysis.

Monitor your cooling circuits
remotely, save the data to
validate your processes and
analyze your cooling water

efficiency. ;

www.smartflow-usa.com
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KOR:LOK|

SIDE-ACTION SYSTEMS

* Preload cores for perfect parts.

* Save $8S$ with a smaller cylinder.

¢ Simplify mold operation and design.

* Smaller mold base = low cost parts.

* Fully Preloads at only 1,500 psi.

* Stays locked without hydraulics.

* 400’ F systems available.

* Rush 0-2 day shipping available.
KOR-LOK

SIDE-ACTION
SYSTEMS

TRADI
VUS.  SsipE-n

SYS

By

CAN'T DO IT!

10NAL
TION
MS

Mold OPEN
Core Out

Core OUT

15CN.  Mold CLOSED
N¢°

Mold CLOSED
Core IN

<

CAN'TDO IT!

Against FULL
Injection Pressure

=D HyDRA-JAWS
>y Every Mold,
a8 Every Machine, Every Time!
Adjusts to Fit Every Mold
. Quick and Secure
o Consistent Clamping Force

N118 W18251 Bunsen Drive
Germantown, WI 53022
(262) 250-4410 © Fax (262) 250-4409

‘\ NEW Service Center
N\ PFA-MEXICO/CNI-MEXICO
Queretaro +52 442-198-0194
KOR-LOK; Hydra-Latch- and Hydr re track
©2018 PFA, Inc

rks of PFA, Inc.
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P HEATING/ COOLING e

Mold

e-flomo

Engel’s iQ flow control sofware

in the injection press controller
communicates with the e-temp
TCU via OPC-UA to regulate

pump speed in order to meet the
temperature and flow require-
ments signaled from the e-flomo
electronic water-manifold control.

iQ flow

control

@)

OPC-UA

Energy-Saving Mold-Temperature
Control Comes to NPE

NPE2018 will see the North American launch of the newest module of iQ intelligent
control software from Engel Machinery Inc., York, Pa. (booth W3303). “Most rejects

in injection molding are the result of temperature-control errors,” says
Joachim Kragl, director of Advanced Molding Systems and Processing. “This
explains why processors’ focus is increasingly shifting to mold-temperature
control.” It also explains the development of Engel’s iQ flow control, which
is integrated into its CC300 machine control and communicates with other intelligent
peripherals in a machine cell.

Engel began this development at K 2010 with its flomo electronic temperature-
controlled water-manifold system, which replaces older maintenance-intensive water
distributors and can monitor and document each individual cooling circuit. Partial or
complete blockages due to water-borne debris or scale buildup no longer go unde-
tected. Then at NPE2015, Engel launched e-flomo, which added the ability to actively
control either the flow rates or in/out temperature difference (AT) in all individual
cooling circuits. The advantage of AT control is that it automatically sets the required
flow rate for each circuit to produce the desired AT.

K 2016 saw the next step with the introduction of iQ
flow control. This software networks the temperature-
control units (TCUs) and the injection machine to create
a single unit that, based on the measured values deter-
mined by e-flomo, controls the pump speed in the TCU
to provide the required flow. While e-flomo increases
process stability and reduces rejects, automatic pump-
speed adjustment with iQ flow control ensures that
the pump works no harder than necessary and thus
minimizes energy usage for mold-temperature control.
Since the pump operates on demand, rather than at
maximum output all the time, wear and tear is reduced
and pump maintenance is reduced.

A key element of this system is a TCU with variable-
speed pump developed by HB-Therm of Switzerland in collaboration with Engel, which
sells this unit under the name Engel e-temp (photo). It is networked with the injection
machine via the OPC-UA communication protocol, which is becoming a standard of
Industry 4.0 networks, which Engel calls inject 4.0.

717-764-6818 + engelglobal.com

PTonline.com

e-temp TCU
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Technology” WEBINAR a feature of PTonline.com

e

Wednesday, March 28th REGISTER FOR THIS WEBINAR AT:
2:00 PM ET short.ptonline.com/Coperion3

The Cost of Accuracy - How to Apply the Proper Feeding
Solution Justifying Your Return on Investment (ROI)

In most processes, a feeder is often used as the dispensing method for dry bulk
solid materials. The devices can be either volumetric or gravimetric and can

feed in either batch or continuous modes of operation mills, mixers or extrusion
processes. This presentation will outline some key considerations that should occur
prior to purchase. We will first address the cost of raw material and the expected
savings a user may realize when applying either a volumetric or gravimetric device.
This presentation is suited for engineers, purchasers and plant managers who are
looking to justify and understand the equipment solutions available to improve
and maintain overall product quality, increase yields, and ensure minimal loss by
ensuring your system is performing to your current processing needs.

PRIMARY TOPICS:

» What to consider before purchasing a feeder

» How to determine the true cost of your raw material
» How to achieve optimal performance of your feeder
- Feeder performance is key to end product quality

PRESENTER

John Winski
Director of Sales,
Coperion K-Tron

eoperion
K-TRON

John is responsible for sales in the
Americas for Coperion K-Tron Feeders,
Pneumatic Conveying and Engineered
Systems. He has 28 years of experience at
Coperion K-Tron and has held positions as
a Service Engineer, Project Engineer and
Regional Sales Management. He holds a
degree in Electronics Engineering Tech-
nology from Temple University.
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AUXILIARY EQUIPMENT ADDITIVES

Cleaning Cube for Trays, Parts |_iq uid Additives
The RPT Cleaning Cube from Simco-lon, Hatfield, Pa., reportedly combines the
power of recirculated airflow, HEPA filtration, and static neutralization to effec- FO r P ET, PVC

tively clean trays and parts without the need for compressed air.

Dual blowers located inside an acoustically insulated blower box force the
recirculated air to the top plenum. The air passes through a HEPA filter and two
static-neutralization bars before reaching the large cleaning chamber via 128
high-force jets. Operating at less
than 70 dB, themachine requires
only a standard wall outlet. The
adjustable-height stand provides
portability and reduces the need
for bench space.

Other features include an
optical sensor for automatic
operation, UV and white light to
assist in thorough inspection, and
a flexible air wand for pinpoint
cleaning. The RPT Cleaning Cube
also captures particulates.
215-997-3449 « simco-ion.com

New additions to a broad range of
liquid additives and colorants for
beverage and industrial
applications from ltaly’s
REPI LLC (U.S. office in
Dallas, N.C.) will be show-
cased at NPE 2018 (Booth $19103). For
the beverage sector, these include new
Anti-Yellow and IV Enhancers for R-PET
processing, and UV stabilizers and
barrier whites for UHT milk bottles.

For industrial applications, REPI will
showcase its broad portfolio of liquid
processing additives for PC, PMMA, PVC,
HDPE, PP and ABS, as well as its new
Xpansor liquid foaming agent for PVC
that is said result in a lighter foamed
sheet with a perfectly smooth surface.
704-648-0252 « repic.com

BRAND NEW

FROM NEGRI BOSSI...
THE CANBIO ST 140- 500t

// ACCURATE. EFFICIENT. DEPENDABLE.

Servo-Pump Injection Molding Machines
with New TACTUS™ Touchscreen PC Controller

The best performing 5-point double toggle machine
just got better! Cutting-edge servo-pump injection
molding technology results in maximum efficiency,
repeatability, reliability, and SAVINGS!

Y NEGRIBOSS

7/ OUR PASSION YOUR SUCCESS

Five flexible models in the 180-500 tonne range with
injection capacities of 9.5-155.2 oz. PS. Heavy duty
construction and generous specifications ensure

an excellent return for your investment.

NEGRI BOSSI NORTH AMERICA
Tel: (302) 328-80201 / E-mail: info@negribossi.us // NEGRIBOSSI.COM
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NEW PRODUCTS FOR PLASTICS PROCESSING

ADDITIVE MANUFACTURING

HP Announces Lower-Cost Jet Fusion
3D Printers for Prototyping—in Full Color

Last month, HP Inc., Palo Alto, Calif., added to its growing line integrated design, while the production models require three

of 3D printers using its exclusive Multi Jet Fusion process with separate pieces of equipment for materials and parts handling
four new, smaller and lower-cost models aimed at design, and cooling. The new units are priced from the “low $50,000s” to
product development and prototyping. Available in the second the “low $100,000s” range, while the 4200 series starts at around
half of this year, the new Jet Fusion 300/500 series is designed $300,000 for a full system, since most users purchase at least two
to produce up to 52 parts of 30-cc volume in 15 hr, while the processing stations in addition to the printer.

company’s production-oriented Jet Fusion 3200/4200/4210 The new units have the

models are aimed at volume needs from 130 to 1000 parts/ same degree of precision as

week. The new units have a build volume of up to 7.5 x 13.1 x 9.8 the production models (layer

in. vs. up to 15 x 111.2 x 15 in. for the production models. The thickness of 0.08 mm/0.0031

300/500 series is also more compact, embodying a one-piece in.), which means that they can

build prototypes that repre-
sent exactly the

properties of production parts.
Two models in the 300/500
series also offer a brand-

new capability—full-color
printing (“millions of colors”)
in addition to standard black or white. There’s a new grade of
High Reusability nylon 12 powder tailored for the new printers
that's said to offer the same mechanical properties and
surface finish as the grade used on the larger printers.
877-468-8369 * hp.com

Ballpark figures just
aren't good enough

: BAD
g glid gl
I M My e e
e W W e W

gl

Precision is what it's all about: With integrated in-process monitoring,

you will achieve 100 % quality control and eliminate scrap exactly

where it originates. The results: increased plant efficiency and better
utilization of production capacity. No matter where your production site is:
We offer you complete, customized solutions and comprehensive

service support worldwide. K I STLE R

www.kistler.com measure. analyze. innovate.

@plastechmag Plastics Technology 89
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Versatile Non-Contact Imaging Spectrophotometer

A new non-contact imaging spectrophotometer is said to meet

the needs of the plastics and coatings industries. The MetaVue g =

VS3200 from X-Rite Inc., Grand Rapids, Mich., is

reportedly the first non-contact instrument for

industrial applications that combines color imaging

with spectrophotometry to characterize today’s

most complex materials. It is suited to lab or quality-control

operations and is said to offer unmatched color accuracy for ;:,

measurement of plastic samples, liquids, powders and gels. It ‘_ =

will be featured at NPE2018 (booth $19037). g =N
The VS3200 includes an on-board camera allowing : \‘

precise digital targeting of the sample, including odd -

shapes. The ability to measure difficult samples helps

plastics compounders and processors eliminate color wide range of samples without contaminating the instrument
errors in formulation. This device features an adjustable or damaging the sample.
aperture size from 2 to 12 mm, enabling measurement of a 888-800-9580 * xrite.com

SCREEN CHANGERS * MELT PUMPS « MIXERS « PACKAGED SYSTEMS

Industry’s most

r \
S) reliable Melt Pump

L YMER SYSTEMSW\ From through-hardened gears to high-wear
bearings to leak-free, anti-galling seals, PSI
melt pumps provide you consistent, trouble-
free performance, year after year.

www.psi-polymersystems.com

What more can you get Join the ranks of processors turning to PSI
from your process? and put us to the test. Discover how much

« Precise dimensional control more you can get from your process!

* Better melt integrity Call today to ask for a no-risk trial!

* Stabilized output 1-828-468-2600

* Increased yield Don't forget to ask about our Pump y
 Higher use of regrind Exchange program! Visit us in

Booth W5791
FROM THE EXTRUDER TO THE DIE - PERFORMANCE GUARANTEED! « www.psi-polymersystems.com ¢ sales@psi-polymersystems.com

| Macro Engineering

Will reveal one of Macro's state-of-the-art
surface winders at the NPE 2018 exhibition

Visit Macro Engineering at NPE2018

THE PLASTICS SHOW

1(905)507-9000 | sales@macroeng.com !; !!®
serv(lce macroeng.clom | www.macrogeng.com C@M&ms,ﬂmm
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NEW PRODUCTS FOR PLASTICS PROCESSING

TESTING & MEASURING

The use of CT (computed tomography) scanning to measure
and inspect plastic parts has drawn increasing interest among
injection molders, yet has been hampered by very
high cost ($500K-750K). Now, a lower-cost unit has
been introduced by Werth, Inc., Saybrook, Conn.,
which has been a pioneer in industrial 360° CT
scanning since 2005. The new TomoScope XS, which will make
its debut at NPE2018 (booth S30079), is aimed at small to
medium-size molding shops, with a starting price of about
$200,000, weight of 1800 Lb (a fraction of some previous
units), and a compact footprint of 51.2 in. wide x 53.9 in. high
x 22.9 in. deep. It boasts features found in much larger units,
including an x-ray sensor with resolution of 2940 x 2304 (5 in.
diam. x 3.85 in. high). It can perform rapid measurements at
high resolution.

It is designed for use in first-article inspection and mold
validation, where it reportedly can save a substantial amount
of time. Werth's patented CT OnTheFly technology can reduce
scan time tenfold, explains v.p. of marketing & sales Robert
Kozlowski. “It can be used for production molding to evaluate
a partin real time and also has optional tool-correction
software,” he says, noting that this technology is being used
primarily for medical devices and automotive connectors,
where good resolution and repeatability are required.

Lower-Cost CT Scanner For Smaller Molding Shops

Its unique monoblock design combines the source, voltage
generator and vacuum pump into a single serviceable unit,
which is said to result in both long maintenance intervals and
a virtually unlimited
service life. The unit’s
air-bearing rotary axis
is said to position the
workpiece with the
highest precision to
ensure low measure-
ment uncertainty. The
company’s WinWerth
measurement software
for the overall
measurement process
enables traceability
of the measurement
results. The company
is said to be the
first manufacturer
to guarantee reliable and traceable measurement results by
calibrating all CT machines according to standards, including
DAKKS certification.

860-399-2445 - werthinc.com

Easier on your tooling. Your people.

And your bottom line.

Fluidized Temperature Bath
Tool Cleaner

* Cleans most tooling in 30 to 60 minutes

» Removes all organics including plastic,
paint and resins from metal parts

« Safer on tooling and employees

* Fast ROI

* Free sample cleanings

« Easy to use—set it and forget it

Visit our NPE Booth #510048
to see the Fluidized Temperature
Bath in action!

Enter to Win an Amazon Fire Stick
One winner each day!

ACCURATE
THERMAL
SYSTEMS

AccuThermal.com
609-326-3190

@plastechmag
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MATERIALS E MATERIALS

Fast-Cycling Nylon for Fasteners High-Temperature Engineering Resins

What is dubbed a next-generation nylon 66 compound For Medlcal/ Dental Devices

reportedly overcomes cycle-time limitations of earlier A new range of high-heat, medical-grade engineering resins has
workhorse grades, allowing injection molders been introduced to the North American medical and dental device
of fasteners and similar parts to meet product manufacturers by PolyOne Corp., Avon Lake, Ohio. These FDA-
performance requirements while increasing compliant specialty polymers are already well established in Europe,

e sis - productivity. Chemlon 102HI BKOO1 from Teknor and appear on the approved list of several OEMs. The Comptek line

Apex Co., Pawtucket, R.I., is the first of a new suite of nylon is the result of Poly-

compounds for fastener applications and will make its One’s 2016 acquisition of

debut at NPE2018 (Booth S22045). Germany's Comptek, a

The new compound boasts the same performance prop- specialist in formulations v

erties as established workhorse grade Chemlon 104H; but in based on highly heat-

gate-freeze tests, 102HI BK0O1 showed a 15% improvement resistant polymers such

vs. industry benchmarks in achieving constant weight, and as PEEK, PES, PEI, PPS,

it did so without any impact on surface aesthetics during PSU and PPSU. Properties

demolding. Moreover, in a customer’s commercial-scale that can be achieved with

production using high-cavitation tooling, Chemlon 102HI these materials include

BK001 demonstrated accelerated rates of crystallization. transparency, electrical

After long periods of runtime, the new material consistently and/or thermal conduc-

out-performed competitive products. According to Teknor, tivity, laser markability

some customers have reported up to 9% increase in part © and X-ray opacity.

production by switching to the new material. 866-765-9663

800-237-3167 » teknorapex.com polyone.com

sheet extrusion

* Next Generation (NG) extruders:
* New solEX NG single screw

* New conEX NG conical twin screw
* New control: industry 4.0-compatible
* STARextruder: PET extrusion for food-
grade thermoforming sheet PN

www.battenfeld-cincinnati.com « www.youtube.com/BattenfeldCincinnati ba”enf9|d—C|nC|nnah 4

Let us tell you about the

LUMINA MIP800

Medium-Pressure Injection
Molding Machine

>Versatile >Efficient >Advanced Technology

NPE BOOTH W1823

See us at m m

wilmingtonmachinery.com

45 Years Serving the Plastics Industry

THE PLASTICS SHOW
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Scratch/Mar Resistance for PMMA

A new anti-scratch additive for PMMA, said to deliver superior
scratch/mar resistance while minimizing any negative effects
on optical properties, is newly available from TenasiTech (U.S.
office in Boston). Solid-FS is the company’s second patented
organoclay with special organic surface treatment that helps
maximize the disassociation of the clays when compounded
into thermoplastics (see Dec. '16 feature), and offers an afford-
able alternative to hard coating.

The first product, Solid-TT, has received good commer-
cial acceptance in PMMA and nylon 6, and looks promising
for PET and PVC/PMMA compounds. According to CEO
Richard Marshall, the new Solid-FS grade sports both a
different surface treatment and different particle size (much
smaller agglomerates), and is ideal for high-gloss applica-
tions. Moreover, Solid-FS is effective in PMMA at much lower
addition rates—0.25% vs. 1% for Solid-TT.

The additive has been shown to deliver up to 7H pencil
hardness, compared with 3H for virgin PMMA. Resulting
compounds boast superior optical properties, with only 5%
haze and a drop of only 2% in gloss. The additive report-
edly does not adversely affect other key properties such as
impact strength, elastic modulus or resistance to weathering.
Moreover, it cannot be rubbed off, and the final product can be
thermoformed. No secondary hard-coating steps are needed.
518-572-8572 « tenasitech.com

NEW PRODUCTS FOR PLASTICS PROCESSING

aoDimives

Expanded Portfolio of Healthcare
Colorants & Additives

A broader range of colorants and additives for healthcare was
introduced by PolyOne Corp., Avon Lake, Ohio, at MD&M West
2018. The expanded line of OnColor HC Plus colorants and OnCap
HC Plus additives for
healthcare is pre-certified
to meet USP Class VI or
I1SO 10993 specs.
Customers now have
expanded resin family
choices—including
nylon, TPVs and PS—that
incorporate biocompat-
ible functional additives
in both masterbatch
and compounded forms.
Functional performance
additives that are now
tested and certified for
biocompatibility include
antimicrobials, surface-
energy modifiers, content-protection additives, laser-marking
pigments, and dimensional and physical-property modifiers.
866-765-9663 * polyone.com

. Smart Solutions to
' Keep You Movmg

+1.616.738.9000 | ENSIGNEQ.COM

..EQUIPMENT

BULK MATERIAL HANDLING EQUIPMENT, SYSTEMS

AND AUTOMATION. MADE IN THE USA.

» BULKCONTAINERFILLING ~ »
SYSTEMS ,

BAG BREAK STATIONS
MECHANICAL CONVEYORS:

» BULK BAG/ SUPER SACK SCREW & BELT
UNLOADING SYSTEMS » LIVE-BOTTOM STORAGE BINS

AUGER MIXERS

» DUMPERS AND
DUMPING SYSTEMS

»  SURGE BINS &
PORTABLE STORAGE BINS

@plastechmag

Plastics Technology 93


https://ensigneq.com/
http://polyone.com
http://tenasitech.com

Keeping Up With Technology

Vacuum Drying Line Extended

Maguire Products Inc., Aston, Pa., will introduce  out that drying can account for as much as 15%
the VBD-600 vacuum drying system at NPE2018  of the total process energy cost for a molding

(Booth W5747). With 600 Lb/hr of operation. In comparison with desiccant dryers,
drying capacity, the model is an Maguire says its VBD vacuum dryers consume
intermediate

™ size in a range VBD-300 vo: 12 MODE: Stopped 111716 10:43 & &

from 30 to 1000 lb/hr. Like T Inlet Temp k S emn Preheat

i H Actual Setpomt Actual 00:00
all Maguire equipment, , i 0 < ; | ‘ e
the new VBD-600 dryer |
comes with a five-year ‘ i
warranty.

Maguire will also
introduce at NPE2018
Vacuum Chamber Weight

an energy-monitoring [ = T ol T o
capability that will be ‘ o S el 20 lbs
available with all VBD B~

( @ =, R ion Hopper Weight
models. The VBD-600 on Uk s
exhibit will include a new _ <8 jl 4lbs  25Ibs
touchscreen controller :
(photo) that enables

processors to track energy consumption over up to 80% less energy, while drying resin in
time. Energy efficiency is a key feature for the one-sixth the time.
VBD line, according to Maguire, which points 888-459-2412 « maguire.com

Conveying Systems e Honeycomb Matrix Dryers e Hot Air Dryers e Compressed Air Dryers
Color Feeders e Blenders  Granulators e Vision Systems e Mold Dehumidifiers e Material Handling

PROTECTIT)

EASY, ALL-IN-ONE MOLD PROTECTOR
Full Color, Higher Resolution!

2

e
s

Detects broken core pins & plugs, insert
loading errors, molded parts left in the
cavity, both positions of the slide core &
top pin centering, metal die casting
errors, and residue on the mold.

HOPPER LOADERS

V4 y 4 P 4 y 4
HONEYCOMB MATRIX DRYERS CONVEYING SYSTEMS III II m II ] II ]
COMPRESSED AIR RESIN DRYERS CENTRAL LOADERS LA 2 I

HOT AIR DRYERS

A Booth
& W1763

VENTURI LOADERS

call 800-328-5088
visit cometpe.com

PLASTIC EQUIPMENT, LLC

email iInfo@cometpe.com
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YOUR BUSINESS )
Resin Pricing Analysis

Higher Prices for Commodity Resins
Only PP is facing a downward correction.

Prices of PP and PET moved up in January, while PE, PS, and PVC

held even. But rising prices were projected for February, March and Market Prices Effective Mid-February 2018
By Lilli Man@ into the second quarte.r for‘ all resins but Resin Grade ¢/lb
B eomecton st prceospied | POLYETHYLENE i)
significantly in step with propylene monomer. Factors behind the tf[F))FEiELE{ﬁ'IIE'ENE, FILM :;_-9895
overall upward movement include higher oil prices and export i NYMEX ‘FINANCIAL FUTURES ............ 48
demand for resins, planned and unplanned polymer and feedstock MARCH ... 48
plant outages, and expected strong demand in the second quarter. :BEE: gL(P)\II\'I\I:\:lESI:)OIxG 22-19(21
Those are the views of purchasing consultants at Resin Technology, ©  NyMEX ‘FINANCIAL FUTURES . ..o ... .. 50
Inc. (RTi), Fort Worth, Texas (rtiglobal.com); Michael Greenberg, fOMARCH Lo 50
CEO of the Plastics Exchange in Chicago (theplasticsexchange.com); ~ HDPE, HMW FILM ... 106-108
and Houston-based PetroChemWire (PCW, petrochemwire.com). POLYPROPYLENE (railcar)
: G-P HOMOPOLYMER, INJECTION ........... 89-91
PE PRICES HEADED UP ,I:IA\L‘AQE);'FINANCIAL' FUTURES ............ 23
Polyethylene prices were flat in January after Polyethylene . IMPACT COPOLYMER. .................... 91-93
most processors saw at least a 3¢/1b reduc- . i .
o . . Price Trends © POLYSTYRENE (railcar)
tion in December, according to Mike Burns, GP CRYSTAL. .« v ee e 109-111

RTi’s v.p. of client services for PE. However, m HIPS. o ettt e 115-117
JAN  FEB

suppliers announced a 4¢/1b price increase PVC RESIN (railcar)

for Feb. 1and at least three of them issued an 4 Y G-PHOMOPOLYMER . ... oiieeeeeeeee 80-82
additional hike of 3¢/1b for March 1. ‘ 4¢/lb PIPEGRADE. .. ... i 79-81
Said Burns, “Export markets are PET (truckload)
very strong and oil prices are very high. U.S.BOTTLEGRADE ...... ... ... 71
Unless these factors change drastically, JAN FEB
processors ought not expect any more PE L)
price reductions.” 4¢/lb in Point Comfort, Texas, were running at reduced rates due to the
Greenberg reported a slowed PE spot outage of its Olefins 1 unit. ExxonMobil was heading into a one-
market as spot prices rose by as much as 9¢/ month turnaround of its Baton Rouge HDPE/LDPE facilities, while
1b in January—swinging from a discount ! Injection | Nova Chemical’s Corunna, Ont., ethylene cracker was unexpectedly
to contract level. PCW characterized spot JAN FEB shut down in late January.
PE prices as flat to higher in early February ‘ . A L e —————————— AR
amid balanced-to-tight supply. PCW cited 4¢/b PP PRICES TURNING BACK DOWN
strong consumer sentiment as boosting Polypropylene prices moved up 9¢/1b in January, in step with pro-
domestic resin consumption, while a pylene monomer contracts, after a 2¢/1b increase in November and
combination of planned and unplanned ElCRSI e December. But a reversal appeared to be taking place before
outages kept output in check, despite the oA i January’s end, with spot monomer prices dropping by as much as
ongoing ramp-up of new capacity. ‘ . " 13¢/1b, according to Scott Newell, RTi’s v.p. of PP markets.
PCW reported that DowDuPont is 4¢/lb Newell characterized the January increase as “all cost-push,

expected to start up its new 772-million-1b/ driven by propylene monomer due to shortages.” Full ramp-up of

m the new Enterprise Product Partners propylene production unit

yr tubular LDPE plant in Plaquemine, La.,

by the end of the first quarter. Westlake JAN HEE was delayed into January; Dow’s propylene unit was still out after
maintained its force majeure on LDPE ‘ . ) an unplanned shutdown; and other minor monomer production
homopolymers, while Formosa PE units 4¢/lb outages were cropping up. =
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Resin Pricing Analysis

Both Newell and PCW described the
market as very volatile—pushing prices of
both monomer and PP way above the rest
of the world. Both also reported that the

Polypropylene
Price Trends

PVC PRICES INCREASE; MORE UNDERWAY?

PVC prices were flat in January, but suppliers issued a 3¢/1b price
increase for Feb. 1, followed by a 4¢/1b increase for March 1,
according to RTi's Kallman and PCW. The latter reported that some

result was significant demand destruction, JAN FEB
both domestic and foreign, due to high P N -
U.S. PP prices. PCW referred to reports of 9¢/lb
downstream customers pulling orders for
avariety of finished PP goods, preferring
to wait until prices moderate. JAN FEB
Newell foresaw a turnaround taking P (™
place—predicting PP prices to be flat 9¢/lb

to down for February, based on lower

monomer contract prices as supply improved. While the price
volatility is difficult to gauge, he anticipated a correction for both
monomer and PP by this month and did not expect PP suppliers to
attempt margin expansions. In early February, Greenberg reported

suppliers were warning of an April price hike, as well. Among the

contributing factors cited by suppliers,

according to PCW , is that too much margin PVC Price
was lost as a result of the December 1¢/lb Trends
decrease, 2-3¢/1b resets in fourth-quarter
2017 contract negotiations, and financial JAN = FEB
losses during Hurricane Harvey. ! P
Kallman noted that overseas demand ‘
1-3¢/lb

was very good as global prices rose, so that
U.S. export prices have been increasing,
putting pressure on domestic prices. But

Gen. Purpose

JAN  FEB
he added, “There are opposing forces at : P
work—a substantial decrease in February :
1-3¢/1lb
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that spot PP prices dropped 4¢/1b on average, following a sharp

drop in spot monomer prices down to 52¢/1b, after peaking at 68¢/

Ib. Monomer price forecasts for the spring months were even lower.

PS PRICES MOVING UP

Polystyrene prices were flat in January, as benzene contract prices

dropped by 11¢/gal, which represents a 1¢/1b decrease in PS pro-

duction costs. However, PS suppliers issued price hikes of 2-7¢/lb

for Feb. 1, attributing their action to a substantial rise in spot

styrene monomer prices. This was due to a number of planned

and unplanned global monomer outages, according to Mark

Kallman, RTi’s v.p. of client services for engineering resins, PS and

PVC, who ventured that PS prices would move up last month, but

on the lower end of the increases being sought. “There is a lot of

negotiation taking place due to downward pressure from benzene

but upward pressure from styrene,” Kallman said.

PCW also reported that the 7¢/1b target for price increases

was expected to be revised downward. It also reported that Total

Petrochemicals notified customers in early February that it had

sufficient styrene monomer supplies to restart the two smaller PS

lines at its Carville, La., plant that were shut
down after severe winter weather. Initially,
the company reduced rates on its two
larger PS units and idled the two smaller
units as it evaluated the extent of styrene

monomer production loss at the adjacent JAN FEB
Cosmar plant. RTi’s Kallman predicted that 4D »

PS prices in March would be flat, particu- 2-7¢/1b
larly if benzene prices dropped further, as

monomer production issues were resolved. m
While the first quarter continued to reflect JAN i
the slow season for PS, demand is expected ‘ . »

to be strong in the second quarter. 2-7¢/1lb
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Polystyrene
Price Trends

ethylene prices is expected, which will yield

a discount off the 3¢/lb increase.” While he ventured that suppliers
would implement 1-2¢ of the February increase, he expected that

it would be delayed to this month along with the March increase—
allowing suppliers to implement 4-5¢/1b by April, the start of the
construction season, which is anticipated to be strong this year.
PET PRICES UP

PCW reported that domestic bottle-grade PET resin ended January at
71¢/1b for bulk-truck shipments delivered to the Midwest, up 2¢/1b from
December. Supply was limited due to M&G Chemicals idling PET plants
in Apple Grove, W. Va., and Altamira, Mexico, in October when M&G
subsidiaries filed for bankruptcy protection.

One of Altamira’s two production units was PET Price Trends
restarted in mid-January. Meanwhile,
imported PET with an IV of 78 or higher was AN FEB
at 65¢/1b, delivered duty-paid (DDP) to the 7

West Coast, and 67-70¢/1b DDP to the East N _I 4D
Coast and Chicago area, plus 2-5¢/1b for 2¢/1b

inland freight, up 1-2¢/1b from early January.

Cost of North American PET feedstocks—PTA, MEG and PX,
averaged 58.4¢/1b in January, down from 73¢/1b in December.
However, PCW ventures that PET prices will likely rise in March
as anti-dumping duties go into effect (March 5) on U.S. PET
imports from five countries—South Korea, Brazil, Indonesia,
Taiwan, and Pakistan—which account for about 40% of all
U.S. imports. PCW projects PET prices will likely rise from the
current level of 70-71¢/1b to the mid-70¢/1b range for domestically
produced PET resin in truckload and bulk-truck spot business,
and 2-4¢/1b lower for bulk-truck and railcar business tied to
published PET feedstock indexes. Imports of PET from the five
countries started to drop in December 2017. PCW expects import
prices to rise 2-4¢/1b above the levels noted above.

PTonline.com
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) GARDNER BUSINESS INDEX: PLASTICS PROCESSING

Plastics Processing Continues Expansion

Business is poised for additional growth this year.

In January the Gardner Business Index (GBI): Plastics Processing started off 2018 on the same
steady growth trend it followed throughout 2017. Processors are well positioned for additional
growth in 2018, as new orders and production in the current and recent

By Michael Guckes

Chief Economist months have been the greatest drivers of the index. The index is calculated

based on survey responses from subscribers of Plastics Technology magazine.
Index values over 50 indicate expansion, under 50 indicate contraction, and 50 equals no change.

For the fifth month in a row, new orders growth has exceeded production. Reviewing past
trends from the Gardner Business Indices reveals that when new orders growth exceeds produc-
tion growth it is typical for manufacturers to experience additional growth in future months as
they adjust to increased demand. The outpacing of new orders over production typically results
in significant increases in backlogs; however, this has yet to occur, as recent backlog readings
indicate only mild increases.

The GBI reading among only custom processors in January grew slightly. During the month,

custom processors experienced a faster rate of production but a slightly slower rate of new orders.

Surprisingly, backlog, exports, and employment readings all contracted during the month and
supplier deliveries recorded no change.

GBI: All Processors vs. Custom Processors
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Michael Guckes is
the chief econo-
mist for Gardner
Intelligence, a
division of Gardner
Business Media,
Cincinnati. He has performed economic
analysis, modeling, and forecasting
work for nearly 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.

The Plastics Processing Index
started the year where it left
off 2017, with modest growth
powered by new orders and
production. Custom processors
grew slightly in January.

New orders have been a critical
driver of the GBI Plastics
Processing Index. New orders
growth is coming from both
domestic and international
consumers of manufactured
plastic products.

GARDNER  STAY AHEAD OF THE CURVE WITH GARDNER INTELLIGENCE

INTELLIGENCE

@plastechmag

Visit the blog at: gardnerintelligence.com or email mguckes@gardnerweb.com
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) MARKET WATCH

Electronics OEMs Face Slower Growth

Strong 2017 created overcapacity, which is expected to
balance out this year, as demand increases.

Growth in the electronics industry is projected to slow in 2018,
according to Gardner Intelligence, a division of Gardner

By Michael Guckes
Chief Economist
R on the historical results of more than 230

publicly traded electronics-industry and industry-related firms
along with Wall Street analyst projections pertaining to these

Business Media, publishers of Plastics
Technology. Gardner based its projection

)

firms (Where available).

The industry’s robust expansion during 2017 created over-
capacity, which will be balanced by increased demand during
2018. According to IC Insights, Scottsdale, Ariz., a leading
semiconductor market-research company, growth of logic and
memory integrated circuits is expected to come in at 10.8%
and 60.1%, respectively, for 2017 once the final numbers are
tabulated. By comparison, growth in both areas in 2016 was a
respective 0.8% and -0.6%.

GBI: Suppliers to Electronics OEMs

65

60

Data from the Gardner Business Index (GBI) corroborates
this view. In 2017, the GBI for electronics was 55.2, compared
with 51.5 in
2016. That jump
represented the
fastest average

The average electronics
industry fourth-quarter

2017 reading of 59.1 was the
fastest rate of expansion

for the electronics industry
during a single quarter in the

annual expan-
sion rate in
electronics since
at least 2012. An
index value of

50 indicates no Crmmmmmmmm——

change; values

above 50 indicate industry expansion, while values above
50 indicate contraction. The farther the value is from 50, the
faster the rate of expansion or contraction.

Among firms that supply the electronics
industry and participate in the GBI, our fourth-
quarter 2017 data reveal strong expansion in
production, new orders, and supplier deliveries.
These three factors were the primary drivers
of Gardner’s overall index of the electronics
industry over the first three quarters of 2017. For
Q4 2017, an index of 59.1 was the fastest rate of
expansion for the electronics industry during a
single quarter in the history of the index.
Looking forward, news of new capital invest-

45

40

35

Jan 2013
Jan 2014
Jan 2015
Jan 2016
Jan 2017

Firms that supply parts and components to electronics OEMs saw

strong expansion in production, new orders, and supplier deliveries.

MARCH 2018
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[ ment by consumer and industrial electronics
manufacturers during the early weeks of 2018
imply that capital spending and growth of the
electronics industry may have additional room
for expansion.

ABOUT THE AUTHOR: Michael Guckes is the chief
economist for Gardner Business Intelligence, a
division of Gardner Business Media (Cincinnati, OH
US). He has performed economic analysis, modeling
and forecasting work for nearly 20 years among a
wide range of industries. Michael received his BA

in political science and economics from Kenyon
College and his MBA from The Ohio State University.
mguckes@gardnerweb.com

Jan 2018
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WWW.CVI.CANON.COM/MFG

Canon

From concept to market, Canon Virginia Inc. is uniquely qualified 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.

WWW.MAGUIRE.COM

MAGUIRE"

Intelligent Simplicity

Over 100 pages of easy browsing packed with useful information
on Maguire Blenders, Loaders, Granulators, Feeders, and Liquid
Color Pumps.

WWW.CWBRABENDER.COM

Brabe\ndeerWB

C.W. Brabender Instruments, Inc. is the leading manufacturer
of Polymer Processing Equipment. We offer an extensive product
line of extrusion equipment.

WWW.ADVANTAGEENGINEERING.COM

MAKING WATER WORK.

Manufacturer of high quality water and oil temperature controllers,

portable chillers, central chilling systems and cooling tower systems.

WWW.RAPISTAK.COM

RAPISTA

C ORPORATION

Managing molds and dies can be time consuming and difficult,
that’s where our Mold Management Systems help you manage your
inventory, become better organized, protect your investment and
create a safer working environment. For more information email us
at ptsales@rapistak.com.

@plastechmag

This is Plastics Technology’s online listing for plastic processing equipment
builders, material suppliers, auxillary manufacturers and more.

WWW.SCREENCHANGER.COM

HITECH™

Leaders in continuous melt filtration since 1969

Manufacturers of fully automatic, continuous screen changers for
every segment of plastics processing (blown & cast film; sheet,
co-ex, foam, pipe & profile, blow molding, filaments & fibers,
pelletizing, BIAX) for use with all families of thermoplastics.

WWW.DAKAMERICAS.COM

As one of the world’s
largest producers of PET
~— Resins, DAK is committed
\\\ 0\\\ to the global PET market
with a capacity of over 4.1
billion Lbs/yr. With
sustainability initiatives, innovative Laser+® PET resin products,
and trade leading technologies such as IntegRex® PTA and PET
Technologies, DAK is setting new standards for the industry.

WWW.ENGELGLOBAL.COM

Visit our website for

information on ENGEL's

machine and automa-

tion concepts, innova-

tive technologies and
applications, and extensive customer support. With global service,
production and sales resources, ENGEL is a partner you can count
on for long-term quality and technology solutions that support
innovative products and effective production.

WWW.WITTMANN-GROUP.COM

Wittmann
Willmann | Borrenfeld ‘?Vitbtseifgzﬁd's

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.

WWW.NOVATEC.COM

NOVATEC

Touch

World’s largest selection of dryer technologies and blenders
with unmatched system design and control capabilities.
1-800-BESTDRY (1-800-237-8379)

Plastics Technology
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Monthly Resource Guide

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.

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

offer the largest line of
manufactured resin
handling equipment in
North America.

Product Overview:
WwWww.novatec.com/about

NOVATEC

Baltimore, MD « sales@novatec.com

MELT FLOW TESTERS

Melt indexer comes in
manual or motorized
versions and loaded with
capability and efficiency:
three-zone heaters; touch
screen control; tapered
weight design; simple die
release; USB connectivity
and Horizon software for
SPC analyses; optional
manual or motorized
extrudate cutter.

=1
Tinius ;,@é Olsen

Melt Flow Tester =
(HRAL

Horsham, PA « sales@tiniusolsen.com

NEW THINKING IN PNEUMATIC CONVEYING
Gentle material handling
with pellcon3® applies
STRANDPHASE® convey-
ing and Pellbow® pipe
bends to reduce creation
of fines, and DeDuster®
systems to remove
remaining contaminants.
www.pelletroncorp.com

petietron

The New Thinking in
Pneumatic Conveying

Lancaster, PA « info@pelletroncorp.com

SOLUTIONS FROM 55-7700 TONS

Since 1947 Negri Bossi has
been providing innovative,
cutting-edge technical
solutions for the injection
molding market. Today
Negri Bossi NA offers an
extensive product portfolio
of injection molding
machines ranging from 55 to
7700 tons that includes LSR
and multi-material models.

NEGRIBOSSI

VESTAN

New Castle, DE « sales@negribossiusa.com
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PPE GATE CUTTERS - LOWER PRICES

) GATE CUTTERS
ECONOMY & PREMIUM

PPE offers the best variety
of Gate Cutters at the
lowest prices in both our
Economy and Premium
styles. With 74 different
cutters to choose from
including heated & pneu-
matic, you're bound to find
what you needed right here
at PPE. www.ppe.com

COMPARE OUR QUALITY & PRICES!

Macedonia, OH « sales@ppe.com

RAPISTAK-MOLD MANAGEMENT SYSTEMS

Mold storage a mess?
Rapistak-Mold Management
Systems help you manage
your inventory, become
better organized, protect
your investment and create
a safer working
environment. For more
information email us today.

DI & MOLD HANDLWG
STACKER CRAME SYSTENS

Blasdell, NY ¢ ptsales@rapistak.com

HAMMERTEK CORPORATION

Built to endure.

Made to save you money.
Hammertek’s Smart
Elbow.

<y
@HommerTek
&O&ﬁﬁﬂol}
Lg !

g

Landisville, PA « elbows@hammertek.com

CLEAR VU™ LOADING SYSTEM

Provides all the benefits 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

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

DRI-AIR INDUSTRIES, OUR NAME SAYS IT ALL
o KDRI-AIR Thevindustry leader in proven
desiccant dryer technology,
Dri-Air offers the highest
quality at competitive pricing.
Our constant attention to
detail and incredible
response time helps us sell
thousands of drying systems
worldwide. We offer solu-
tions to a wide range of
industries from simple to
complex custom applications.

e 4 Industries, Inc.

East Windsor, CT » sales@dri-air.com

SINGLE AND TWIN SCREW EXTRUDERS

I o O
P Segmented Twin-Screw
Brabender|CWB

Extruder: Compounding,
ey s | Plot Scale & Nanocomposites
applications for product
development. Clamshell
barrel allows visual
processing assessment,
easy screw mounting,
quick cleaning. Segmented
screws offer numerous
processing possibilities..

S. Hackensack, NJ « cwbi@cwbrabender.com

FULLY AUTOMATIC SCREEN CHANGERS
HITECH™ screen changers
operate on a truly continu-
ous principle in harmony
with the rest of the extru-
sion process. The screen, in
the form of a long ribbon,
moves slowly through the
screen changer at an infi-
nitely adjustable rate to
blend smoothly with the
polymer flow.

Hackensack, NJ = aalroy@screenchanger.com

PLASTRAC AUTO-DISC
| AR v paced Hendingand

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.

R e s

Edgemont, PA « info@plastrac.com

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.

THE SOLUTION|TO
KNIT/FLOW/LINES

Martinsburg, WV « info@chem-pak.com
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CONTROL | [EETT5
SYSTE M s * Granulation / Coarse Grinding

Redipe-controlled. 10/0Q. CIP/SIP. * Pulverizing / Fine Grinding

A c ¢ Cryogenic Grinding
Fast design/install. Reliable support. « Sifting / Classifying

SPECIAL SERVICES

Scan to learn more & get ¢ Blending / Mixing
a free quote. « Samples / R&D

Try our mobile app:
mixers.com/web-app

ot
1-866-797-2660 ‘
www.RossSysCon.com ROSS

A _Allgrind Plastics, Inc.

P.0. Box 363, Bloomsbury, NJ 08804
908-479-4400

.

www.allgrind.com ¢ e-mail: info@allgrind.com

—
TIME-CRITICAL g Wh y Sh o UId yo u
CONFIDENTIAL & ° ?
PROBLEM SOLVING f’lfer yo ur wafero
Since 1973 Scale formation reduces the heat transfer rate and

« Chemical Analysis and increases the water pressure drop through the heat
Characterization exchanger and pipes. In fact, one study has shown

« Thermal Analysis and Rheology « PLASTICS that .002" fouling will increase pumping needs by 20%.
¢ Mechanical Testing * POLYMERS T }‘ Booljs'

* Organic Synthesis * RUBBER
* Lab Compounding, Pelletizing and «ASTM
Injection Molding
* Failure Analysis 10626 KINGHURST
* Quality Assurance HOUSTON,TX 77099
* Chemical Resistance
* Accelerated Weathering 281-879-8600 @ |
* FDA Extractions FAx 281-879-8666 ‘ TEKLEEM
« R&D Automatic Filters Inc.

SYSTEMATIC ‘
EXTRUSION |

TRANSFORMING EXTRUSION FROM ART 10 SCIENCE \

TRAINING

@PUWHEBHON

LABORATORIES, INC. =R
www.polyhedronlab.com EXTRUSION MASTER | J

CERTIFICATION COURSE %

........................................................................................... ﬂ Data driving eXtrusion processing

. ¥ Control process with only 2 parameters
Let Plastics Processors Know v Live demo on extruder to prove theory

WHO You Are and WHERE You Are M Learn Scientific Extrusion method

v The only effective way to validate extrusion

To place a classified ad contact Chris Brock

" \ £ at 440-639-2311 or fax 513-527-8801. 26-30 MAR 2018

American Kuhne - York, PA

PT Plastics

Technology-
A2\ www.SystematicExtrusion.com
=0 info@SystematicExtrusion.com
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ULTIMAX 9100¢

The Latest in a Long Tradition of
Bamberko Purge Compounds

MATERIALS WANTED/FOR SALE

,---------\

# Designed to Purge All Thermoplastics
# Quick Changeover
# Environmentally Friendly

P. 0. Box 67, Carlstadt, NJ 07072
Phone: 201-933-6262 Fax: 201-933-8129
E-mail: purge@claudebamberger.com
Web Site: www.claudebamberger.com

3D Level
Scanner
Legendary volume
accuracy with
3D visualization

PLANT INVENTORY MANAGEMENT

in pellet silos

Marvel at powerfully precise inventory
data. Non-contact crusaders with x-ray
vision overcome the densest dust
with uncanny exactness.

BINMASTER

www.binmaster.com ¢ 800-278-4241
©2018 BinMaster, Lincoln, NE 68507 USA

Claude Bambherger Molding Compounds

NCR-80 Radar
80 GHz beam prevails

Your Sensor
Superhero

--------------\
GeT ITOUT @&
.‘-
OF YOUR SYSTEM “#i. |
. IF‘F‘J
.- WITH (XX} —

\---------
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High Performance
Liquid Purging Compound

PURGING COMPOUNDS

7z FPurge |+ Use Less, Get Better

CONCENTRATED || Results
PURGING CHEMICA |

| Veets afl Satety Requirements |

* More Cost Effective
Than Pellets

* Sold Through
Knowledgeable
Distributors

| | TEB4CK PANEL FOR INSTRUCTIO | |

1 sl
e e reane |
| [ PatCremmicats tor specist Apsics {1

Distribured BY:

|| MreonTens; 1 quant R {1
| £
| g

|

| —e’ |

» Samples Available

21 LM GROVE INDUSTRIES, INC,

1-800-797-9244
www.elmgroveindustries.com
E-mail: sales@elmgroveindustries.com

Plastics
Technology

Plonline.com

Your #1 Plastics Processing Resource
from Plastics Technology!

PT

FEATURING

* Best Practices &
Processing Know How

» New Technologies & Products

« Knowledge Centers

« Tips, Techniques &
Troubleshooting

* Materials Database

« PT Blog

« And, much more...

IMPROVED NAVIGATION

Optimized search and
reorganized navigation
make it easier to research
the products, processes
and suppliers you need.

ENHANCED DESIGN
Larger article formats, more
product images, redesigned
emphasis zones.
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GW PLASTICS — BETHEL, VT.

GW Plastics Bets on Metal 3D Printing

Conformal cooling is goal of big investment at U.S. mold facility.

In response to growing demand in its global medical-device and
drug-delivery business, precision custom molder GW Plastics,

. Bethel, Vt., has made a substantial investment
By Matt Naitove

Executive Editor | in 3D metal printing at its Royalton, Vt., captive

moldmaking facility. The purpose is to build
injection molds with conformal cooling for faster cycles.

GW (gwplastics.com) is one of only a handful of precision mold
builders that have invested in this technology. “We are in the preci-
sion molding business, and cycle time is paramount. We see it as
in our best interest to lead the charge into 3D metal printing and
conformal cooling,” says Timothy Holmes, v.p. of engineering.
“That means faster cycles and better part quality through more
predictable part shrinkage and warpage, so we won'’t have to design
molds with deliberate distortions to counteract shrink and warp.
Ultimately, that will mean faster time to market for our customers.”

GW Plastics has invested over $2 million in its Royalton
mold facility over the last 12 months to support R&D and
expand capacity. About half that amount went into a “hybrid”
machine that both laser sinters metal powders and performs
finish machining—"“as good as any CNC,” says Holmes—as well

GW Plastics “grows” mold components by laser sintering
metal powder (inset) to incorporate conformal cooling
channels. Integrated high-speed milling yields nearly
finished parts that require only minor post-processing steps.

as an environmentally enclosed room for the machine that has

controlled humidity and protects the valuable metal powder—

which is reused after every part build—from contamination.
“Our vision for metal 3D printing,” says Holmes, “is selective

Plastics Technology MARCH 2018

use of this technology for geometry-dependent conformal cooling.”
GW Plastics previously used an outside supplier to produce 3D
printed metal mold components with conformal cooling, which

it has tested for up to 100,000 cycles to establish their durability
under injection molding pressures. Cycle-time savings with these
test molds averaged 25-30%, according to Holmes.

Other advantages of 3D printing are parts consolidation in mold
building. Optimizing cooling in conventionally machined molds,
Holmes explains, can require assembly of multiple components
using o-ring seals and special high-conductivity mold materials.
Metal 3D printing can eliminate all that. What's more, Holmes points
out, 3D printing eliminates drilling holes for cooling, ejectors, etc.,
which can be one of the more expensive operations in mold building.

Holmes also notes that in the last five years he has seen a “vast
improvement in steel selection for 3D printing,” including grades
that provide a higher-quality finish than before. And more are
coming, he adds, such as improved grades of stainless steel.

Despite all these advantages of metal 3D printing, Holmes
states, “I wouldn’t want to use it for everything.” Rather than “grow”
entire cores and cavities from sintered metal powder, he targets
the technology for inserts in critical areas. The reason, he says, is
that metal 3D printing is “a little more expensive than conventional
machining, but the payback is certainly worth it.”

One factor is the metal powders, which cost more than conven-
tional mold steels. Another factor is the additional engineering
analysis required—"“a lot more flow and cooling analysis”—to design
metal printed mold components. Although the time to “grow” the
laser-sintered metal part and machine it to a rough finish is about
the same as for conventional machining, Holmes notes, what adds
time and cost are secondary operations on the printed metal parts,
such as removing support structures. The net result is 20-25% addi-
tional manufacturing time for printed metal parts.

“We've only had the metal 3D printing machine for a few months,
and this is still something of an R&D project,” Holmes says. There’s a
lot to learn, such as being able to predict precisely the shrinkage and
distortion of printed metal parts. Long-term durability in molding
also has yet to be established, but Holmes is confident that printed
metal parts will be able to hit the million-cycle benchmark. In any
case, printed metal inserts can be replaced by growing new ones.

GW Plastics also recently purchased a 3D plastic printer.
Although it is now used mainly to produce “show and tell” parts for
product development, Holmes can foresee printing plastic cavities
and cores to mold hundreds of parts for prototyping.
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PPE is a Full Line Han® Industrial Connectors Distributor.

HARTING Han® Industrial Connectors are suited for the The Han-Modular® Series is a new system of
harshest requirements in industrial environments. They inserts designed to meet the specific requirements
are used in all applications requiring a safe and removable of individual customers. The individual modules
electrical connection. The field of application for HARTING of this series now allow the integration of electrical,
connectors is in protected electrical areas; for example in optical and gaseous signal and power connections
control cabinets to outdoor applications. in one connector assembly.
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The Han® Industrial product line incorporates small
connectors capable of a few amps up to large multi-way
high power connections. The possible combination of
connectors is large enabling sensitive signals of a few
milli-volts, as used in the field of Gigabit transmissions,
up to 600 Amps or 5000 Volts for high power applications.
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