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Pellet-to-Gate Control:
The Value of a Holistic View
Of Melt Management

Molders tend to think about the
elements of a melt-delivery system

in isolation from each other. But
taking an integrated view of the whole
system can have big advantages.

By Bruce Catoen, Milacron Inc.

Reducing Low-Level
Background Gels in PE Film

While often considered acceptable,
they need not be tolerated and usually
stem from minor screw-design flaws.
Here’s what you can do about them.
By M.A. Spalding, Xiaofei Sun, E.I. Garcia-
Meitin, and S.L. Kodjie, Dow Chemical Co.;
G.A. Campbell, Clarkson Univ./Castle
Associates; T.W. Womer, TWWomer and
Associates LLC

News in Materials & Additives

Here’s more news in engineering
resins, TPEs, bioplastics, polyolefin
film grades, PVC, and a range
of additives from the Big
Show not reported in all our
other previous coverage.

By Lilli Manolis Sherman, Senior Editor

On-Site
Accredo’s Credo:

Plastics
Technology

Designed for Sustainability,

Built for Success

In fewer than 10 years, Accredo

Packaging has developed innovative
packaging solutions—including the
first-ever all-PE barrier standup
pouch—while maintaining its

commitment to ‘green.’
Photos by Adrian Arroyos

By Jim Callari, Editorial Director
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Score a touchdown with
Lusin®and Ultra Purge™!

Lusin® and Ultra Purge™ are now on
the same Chem-Trend roster, providing
thermoplastics processors with a

stronger range of purging compounds,
release agents and mold maintenance w Chem
products. We're focused on helping Trend

our customers score big with increased Release Innovation™
efficiency, less scrap and reduced
operational costs. Get in the game -

and call Chem-Trend today!
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Regulate Flow Automatically

New Tracer®ypa with AutoReg™

Maintains Flow Rate or Reynolds Number

+ Automatically Adjusts Flow Volume

+ Indicates Insufficient Flow with Programmable Switch

* Remote or
Direct Mount
User Interface

+ Employs
Proven Tracer
Electronics
Platform

* Flow Ranges
15LPM thru
200LPM

+ Connects to Data Acquisition Systems using Analog
Outputs

 Helps Injection Molders Run “Lights Out”

Ask your Distributor for Details!

SUREERE [ a))
ROCERN

engineering, inc. www.smartflow-usa.com
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Creating molds for complex parts
IS simply in our code.

At Canon Virginia, we’ve been designing, making and using high-
precision, high-volume injection molds for more than 20 years. This
expertise has been the foundation of our world-class products, and it's
available to support your business as well. We provide personalized
engineering to help solve manufacturing challenges and develop the
mold you need for your complex plastic part. When you trust in Canon,
you’re partnering with a mold maker like no other.

Canon 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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From The Editor

about manufacturing—and plastics.

Straw bans...bag bans...ocean litter...tariffs. In plastics, there’s been
a lot to brood about lately. But it’s time to aim the discussion at
something more positive. Maybe you
aren’t involved yet in 3D printing. Maybe
you don’t have the latest collaborative
robot. Maybe you are taking a wait-and-see
approach with respect to Industry 4.0. Still,
you do some cool things in your plant,
don’t you? Then why not strut your stuff
and host an event on Manufacturing Day.
Manufacturing Day has been an annual
event since 2012. It takes place the first

Jim Callari
Editorial Director

Friday in October, so this year’s date is Oct.

5.I've been writing about Manufacturing
Day every year in this space because I think it's important. There
are a lot of misconceptions about manufacturing, not only among
millennials but also their parents. Truth is, you are likely doing
things with emerging technologies—things that you might take
for granted—that are compelling and exciting enough to have
someone think twice before they dismiss manufacturing as dirty,
noisy, and boring. And just as important, you are most likely

looking for young talent.

You do some cool Manufacturing Day is a

things in your plant,
don’t you. Then why
not strut your stuff on

national event, executed at
the local level, that supports
thousands of manufac-
turers as they host students,
teachers, parents, job
"""""""""""""""""""""" seekers, and other commu-
nity members at open houses designed to showcase modern
manufacturing technology and careers. The event is co-produced
by the Fabricators & Manufacturers Association International,
the National Association of Manufacturers, the Manufacturing
Institute, and the National Institute of Standards and Technology’s
Hollings Manufacturing Extension Partnership. Combined, they
provide the centralized support necessary to coordinate this
nationwide array of simultaneous events.

Manufacturing Day addresses common misperceptions about
manufacturing by giving companies an opportunity to open their
doors and show, in a coordinated effort, what manufacturing
is—and what it isn’t. I've attended several events personally and
couldn’t help but notice wide-eyed students getting the first look

SEPTEMBER 2018

Step Up and Support Manufacturing Day

Host an event and start to change the misconceptions still lingering

¢ In Hartford City, Ind., Petoskey Plastics hosted 100 juniors and
: seniors from two area high schools on Manufacturing Day 2017.

at injection molding, mouthing, “Wow” as parts were ejected from
the press and subsequently decorated, assembled, and boxed.

Manufacturing Day participation has grown quite a bit since
it started. There were 830 events that first year. Last year, nearly
3000 events took place across the country, according to the
Manufacturing Day website (mfgday.com). As the website notes,
“Thousands of students, parents, and teachers learned about the
rewarding careers that manufacturing offers and experienced first-
hand the high-tech innovations in 21st century manufacturing.”

The event is growing among plastics processors and their
supply base as well. Last year, according to the Plastics Industry
Association (PLASTICS), more than 200 plastics industry companies
had organized events. Among processors, those hosting events
included molder Plastic Molding Technology; film processor/
recycler Petoskey Plastics; molder Rodon Group (holding an event
for the seventh time); molder Jarden Plastics Solutions; and pack-
aging giant Printpack.

Given the size and scope of our industry, I'd like to see more
companies involved in this day. I suggest you go to mfgday.com
and click on Host an Event. It doesn’t have to be on Oct. 5; just
in October. You can also go to the PLASTICS website (plasticsin-
dustry.org/event/mfg-day-2018) for some tools to help you host a
successful event.

W/@OW

FOLLOW US
@plastechmag
@jimcallari

PTonline.com
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4 Starting Up

Amcor & Bemis Combine to Form
‘Global Leader’ in Flexible Packaging

Two giants in global production of flexible and rigid plastics packaging have
agreed to combine to form an even bigger processor. Amcor Ltd. (amcor.com)
of Melbourne, Australia, and Zurich, Switzerland, will
acquire Bemis Co. Inc. of Neenah, Wis. (bemis.com), to
form a new entity, also to be called Amcor. It will have
total sales of around $13 billion, over 250 plants world-
wide, and around 50,000 employees. A joint announce-

ment said the new firm will be “the global leader” in

both flexible packaging and consumer packaging.
The “new Amcor” will earn 70% of its revenues from flexible packag-
ing. Amcor identified flexible packaging in the Americas as a key growth
priority, and this move is a big step in that direction. The merger will add
Bemis’ leading market positions in North America and Brazil to Amcor’s

leading positions in Europe, Asia, and Latin America.

Double IMD + IML Injection Molding
To Be Demonstrated at Fakuma

At next month’s Fakuma 2018 show in Germany, KraussMaffei (U.S. office in Florence,
Ky.; Rraussmaffeigroup.us) will demonstrate sophisticated applications for two new
all-electric presses. Its highly modular PX series is being expanded at
both ends of the size range with the new PX 320 (320 metric tons) and PX
25 (25 m.t.). The larger unit is showing off a new capability developed by
Leonhard Kurz in Germany (Kurz Transfer Products is in Charlotte, N.C,;
Rurzusa.com). Earlier this year, Kurz revealed its patent-pending IMD SI
Duo technology at the KraussMaffei Competence Forum at KM’'s headquarters in
Munich. This system allows two independent heat-transfer foils to be transported
reel-to-reel through a two-cavity mold. The two in-mold decorating (IMD) films trans-
fer the printed decoration to the plastic part under the influence of heat and pres-
sure during molding. According to KraussMaffei, IMD options for multicavity molds
before now were limited to continuous designs
ausse and flat parts. Single-image designs with precise
positions reportedly were not possible.

Kurz has remedied that with a servo-
controlled positioning unit for each IMD film,
which is integrated into the PX machine. The
system uses sensors beside the films to read
registration marks on the films for positioning
accuracy within 0.01 mm.

At Fakuma, this double-IMD process will be
supplemented with in-mold labeling (IML) to produce a 10-in. HMI (human-machine
interface) display with integrated electronics, black decorative frame, and scratch-
proof coating. A six-axis robot will insert the IML film with printed conductor paths
in the stationary mold half. On the moving mold half, two IMD films provide differ-
ent single-image decorations for two cavities. One of them has a UV-curable top
coat for scratch resistance, which is cured outside the mold. This is followed by a
laser station that removes flakes and flash and cuts off the sprue. The IMD cell is a
mobile unit that can be rapidly docked to different machines.

Meanwhile, KM will also demonstrate at Fakuma its smallest PX model, the new
PX 25, in an LSR micromolding application. For this purpose, KM developed a new
12-mm-diam. screw with a spring-loaded check valve.

Fakuma
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Resin-Drying Icon
Charles Sears Dies at 78

Charles Sears, founder and presi-
dent of Dri-Air Industries, E. Windsor,
Conn., passed away on Aug. 5 after a
battle with cancer. He was 78. Sears
started Dri-Air in 1985. Before that he
worked for Polymer Machinery, Auto-
mated Assemblies and Nelmor (AEC).
He received his BSME from North-
eastern University and MME from RPI.
Under his guidance and leadership,
Dri-Air
quickly
became
a leading
supplier
of drying
systems.
Dri-Air
Industries
is a family
owned and
il operated
company
that employs 27. Sears is survived
by his wife Esther, who manages
accounting for the company; son
Jason, who has been with the
company 27 years and runs its opera-
tions; his wife and their two sons;
and daughter Wendy O'Seep, her
husband Greg, and their two children.

General Polymers to Distribute
Lotte Chemical PP Compounds
In North America

Two-year-old and fast-growing North
American resin distributor General
Polymers Thermoplastic Materials,
Clarkston, Mich. (gp-materials.com),
has expanded its portfolio with a
new distribution agreement with
Lotte Chemical Alabama, Auburn,
Ala. (lottechemal.com). Since the
startup of its Auburn compounding
facility in 2012, South Korea-based
Lotte has become a major provider
of prime branded PP compounds.
These include short- and long-glass-
reinforced PP, mineral-reinforced PP,
and TPO compounds. The company’s
Surpran long-glass PP, manufactured
via a pultrusion process, includes
glass levels from 20% to 60%.

PTonline.com
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Where water means business.

THERMAL CARE continues to be the industry expert and value leader in process cooling
technology with energy saving and cost efficient product designs. Made in the USA on
nearly 50 years of chiller design experience, backed by an unmatched sales and support
network, and providing advanced adaptive technology to deliver record-breaking energy
efficiciency savings.. THERMAL CARE is the name that says it all.
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New Cellulose-Based Biomaterial
For 3D Printing and Molding of Medical Devices

FibreTuff, West Unity, Ohio, recently
launched compounding operations to
manufacture a cellulose-based biomate-
rial for 3D printing and molding of Class |
and Il medical devices for spine, trauma
and sports medicine. The company
expects to hire about 20 people over the

next three years as companies across
the U.S. begin to use FibreTuff PAPC fila-
ments and powders for 3D printing.
FibreTuff’s PAPC filament can be
used in 3D printers without the odors

typically associated with the process.

In addition, the cost to those printing
medical devices, such as cervical spacers
and implants, is said to be about 30%
less than other products.

According to COO Ted Wolkowski, a
key advantage is that it's radio-opaque,
which means it can be
seen on an x-ray, without
need for additives, unlike
other products on the
market. Other distin-
guishing characteristics of
FibreTuff filament are that
it will not dissolve inside
the body; it has passed
USP Class VI testing for
implantation; and its
weight and composition
are similar to actual bone.
Says company founder
Robert Joyce, “The 3D
bone replacements made
with FibreTuff PAPC are
so realistic, medical
students can use them
instead of animal cadav-
ers for practice in sawing,
screwing, cutting and
laser cutting.”

Cellulose-based PAPC
will be manufactured in
West Unity in the form of filament as
well as compounded pellets and bar
stock for injection molding, extrusion
and machining.

419-346-8728 « fibretuff.us

DSM and APK Cooperate on
Recycling Multilayer Barrier
Food-Packaging Films

Recovery of multilayer barrier films that
consist of a combination of PE and nylon
6—where the former acts as a barrier for
moisture and the latter as a barrier for
oxygen—is a new mission for recycling
technology specialist APK of Germany
(apk-ag.de) and nylon producer Royal
DSM of The Netherlands (dsm.com).

APK’s Newcycling technology is a
solvent-based physical process that
reportedly can yield high-quality recycled
pellets with properties close to virgin
plastics from complex mixtures and
multilayer structures. The process is cost-
competitive and produces pellets from
multilayer PE/nylon 6 packaging waste
that can be used again in demanding flex-
ible packaging, according to Florian Riedl,
APK’s head of business development.

APK is building a plant for recycling
multilayer PE/nylon 6 packaging with its
Newcycling process that is scheduled for
startup in the fourth quarter.

8 Plastics Technology

Extrusion Firms Collaborate On Novel Catheter Shafts

Two medical extrusion innovators are combining technolo-
gies in a move that will reportedly enable catheters to be
produced more efficiently and with greater mechanical
integrity. The agreement pairs up Adam Spence, Wall, N.J., a
leading manufacturer of reinforced catheter shafts for vascu-
lar technologies, with Microspec Corp., Peterborough, N.H., a
specialist in complex tubing. As a result, Adam Spence will
supply reinforced catheter shafts with Microspec’s proprietary
multi-durometer extrusions. “This partnership bodes well for
customers seeking to enhance performance while lowering
costs,’ says Steve Maxson, v.p. of marketing and sales at Adam
Spence (adamspence.com).

The most common method of constructing a catheter
shaft—for example, one with four different sections of

SEPTEMBER 2018

varying durometers—consists of laminating the four tubing
sections together over the braided shaft in a reflow process.
Microspec’s inline multi-durometer extrusion technology,
however, “allows two alternating durometer sections to be
joined continuously during the extrusion process, ensuring
gradual transition from one durometer to another,” explains
Timothy Steele, founder and CEO of Microspec (micro-
speccorporation.com). “The length of each section can be
programed into the extrusion process.”

The combined sections are then laminated together,
reducing the number of bond joints. “This process will
increase productivity, reduce costs, and improve mechani-
cal integrity of the catheter shaft,” notes William Li, senior
catheter engineer at Adam Spence.

PTonline.com
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ELIMINATES, REMOVES & DISSOLVES
SCALE — LIME — RUST — CALCium  MODELS

FROM MOLD FLUID PASSAGES, WATER PIPES, HEAT EXCHANGERS,
CHILLERS, COOLING TOWERS, OIL COOLERS, ETC.

THE BETTER NON-ORIGINAL .
WATER SYSTEM DESCALER! sAFE‘$,0~s, BETTER:

NG SOLU) pERIOR QUALITY
A. STRONG SEAMLESS ROTO-MOLDED LEAK AN S

LE, SUPERS
PROOF TANK, NOT WELDED PIECES! BlopEGRAD:: INHIBITORS.- FEATURES
NO SEAMS TO LEAK! THAT'S SAFER! ODLAS _ < PRICES
B. LONG LASTING PLASTIC TANK, FITTINGS,  ,oWERFY RAOPERAT’NAZ .

PUMP & HARDWARE TO RESIST oWER O oL
CORROSION! FO%'R sreet OF

C. AND BETTER SAFER CLEANING SOLUTIONS
FOR STEEL & ALUMINUM!

D. CAN BE USED WITH COMPETITORS HARSH
ACID CLEANERS!

— SPECIFICATIONS —
e Tank: Seamless Roto-Molded MDPE
e Tank Capacity: 17 gallons/33 gallons P B
* Operating Capacity: 6 to 13 gallons or B'G i ONLY
10 to 30 gallons 33 GALLON

¢ Max Operating Temperature: 140°F TANK! .- AVAILABLE
* Fluid Connections: 1/2” N.P.T. - FROM,
e Hi-Flow CPVC Plastic Pump with Thermal % .

Protected Continuous Duty Motor. Built-in N ATOR PPE a

On-Off Switch. N 2 — e oE
e Pump Motor: 1/5 H.P., 3450 RPM, 115 Volt e ' - L 95',;; N

with 8 ft. grounded line cord, 18 G.P.M. Open Zas

Discharge with Reset \ = ‘
¢ Integral grounded motor switch box

mounted on Pump Motor
* Height Overall: 33" or 34 Part No. LX666631 - Part No. L622011
* Tank Dimensions: 13" H x 17" W x 24" L 33 Gallon Limeinator LX i 17 Gallon Limeinator

147 Hx 24" Wx 31" L with Plumbing Kit & Hose.

e Caster mounted, swivels, 4” dia. with Plumbmg Kit & Hose.

e Special polypro acid resistant outlet-inlet
manifolds included. $ 7 5.00 $ .00
¢ Integral roto-molded handles & power cord , ,

storage. Limeinator®is a registered trademark of Plastic Process Equipment, Inc.
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Dynamic Descaler® for Steel and Aluminum Descaler are two revolutionary liquid Made in USA
descalers that rapidly dissolves all water scale and lime plus it removes mud, rust, and
other non-soluble sedimentation deposits safely and effectively. No neutralizing necessary.
No harsh acids. Non-Hazmat for shipping. That’s safe!

ALUMINUM

STEEL F ONLY DESCALER

DESCALER ' AVAILABLE oO61 8 7078

Safe for use on: FROM Aluminum
Steel - Iron !

Brass - Copper =FORE - PPE! St%etle-els_tzlnrgléess

Plastic - Rubber « Biodegradable. Won't harm the environment. Empty into sanitary Copper - Plastic

sewer and flush with water. No neutralizers needed. Rubber & more.

e Safe. Won't harm workers when used as directed.

PART STEEL QTY PRICES « NSF Category Code A3 Certified. PART | ALUMINUM QTY PRICES
NO. TYPE SIZE 1-4 5+ * Non-Hazmat for shipping & handling. NO. TYPE SIZE 1-4 5+
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* Powerful detergents & penetrating agents. Descaler lasts 3 times
DYN30 | 30 Gal. Drum | $373.50 | $352.80 longer before breaking down. ALD30 | 30 Gal. Drum | $556.00 | $516.00
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NPE REPORT
Close-Up On Technology

NPE2018 REPORT

Auxiliaries: A Path to
s INAUSTry 4.0 Emerges

Industry 4.0 dominated the news in auxiliary
equipment at the show, but many questions
remain for both suppliers and processors.

As promised prior to the show, Industry 4.0 featured prominently tions for plastics and rubber machinery makers in collaboration with

in the booths of auxiliary equipment suppliers at NPE2018. But other associations, including NPE organizer the Plastics Industry
By Tony Deligio just as processors are trying to figure out how it Association (PLASTICS; plasticsindustry.org).
Senior Editor | Will impact their businesses, machinery sup- At the NPE2018 press breakfast immediately prior to the show’s
pliers are likewise puzzling out how they will opening on May 7, Glenn Anderson, show chairman and senior v.p. of
bring the technology to market. sales, marketing and product management at Milacron (milacron.com),

Conversations with those suppliers in Orlando revealed some noted that suppliers on both sides of the Atlantic continue to collabo-

key questions that remain to be answered, and the responses ulti- rate on OPC-UA. “Industry 4.0 is here to stay,” Anderson said, “and

mately will affect the products
that processors will be able to
buy. Top issues to resolve: Will
equipment suppliers build their
own 4.0 platform or partner with
firms that have already created
programs, albeit often for indus-
tries outside plastics processing?
And if these equipment OEMs
want their machines to “talk” to
other pieces of machinery in a
customer’s plant, what language
should they teach them to
ensure a fully conversant cell?
The outlines of answers
came more into focus in
Orlando, as some suppliers
announced new or augmented
4.0 capabilities that they’ve
developed independently or in
partnerships; and movement
towards that common language,
OPC-UA, also advanced.
Development of machine-to- i 4 ;
machine communications .~ Biplab Pal, CTO and co-founder of MachineSense, walks NPE
standards is being spearheaded attendees through his company’s suite of Industry 4.0 tools.

by the European (EUROMAP) Du_mng the show, Mac.hmeSer'Ise. announced that those tools
] will become part of Siemens’ MindSphere platform.
and German (VDMA) associa-
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we're going to have to come
up with standards. A very,
very important aspect of our
business is that we're going to
have to have policies.”
Progress on the injec-
tion molding front was
announced at the show
during a EUROMAP press
tour where several suppliers
discussed the newly created
EUROMAP 77 standard for
data exchange between a
press and an MES (manu-
facturing execution system)
central computer. EUROMAP
acknowledged in a press
release the need to address
communications for auxil-
iary equipment within a
cell, citing two standards in
development—EUROMAP
82, data exchange between
injection molding machines
and temperature-control
devices; and EUROMAP
79, data exchange between
presses and robots. =
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At the show, Siemens (siemens.com)
announced that it was adding MachineSense
LLC's suite of vertically integrated Industrial
Internet of Things (IIoT) programs to its
MindSphere platform. As a Siemens Silver
partner, MachineSense will gain access to
educational materials and, perhaps more
importantly, fellow members, to further
promote its I10T to industry. MachineSense
(machinesense.com) provides power-quality
monitoring, energy management, and
predictive and preventive maintenance.

Conair, meanwhile, launched its Uptime
Guaranteed initiative at NPE2018, which is
powered in part by its new Smart Services
offering, a Cloud-based database where equip-
ment and process data are transmitted to the
Cloud for analysis by proprietary algorithms. Conair (conairgroup.
com) developed those algorithms, while it partnered with Maven
Machines (mavenmachines.com) to create the platform. That
firm, based in Pittsburgh, was founded on a mobile Cloud-based
technology to provide fleet management for the transportation
industry, including trucking and rail. “The intention is to pull
data from our huge installed base of equipment,” explains Sam
Rajkovich, Conair’s v.p. of sales and marketing. “Our eventual goal
is Al (artificial intelligence); getting the machine to understand
what is going on and fix itself.”

MACHINE LEARNING, MACHINE INTELLIGENCE
The concept of Al or machine intelligence came up more than
once at NPE. Machine intelligence can only be achieved if
machines can “learn” on their own, and many suppliers see that as
the future of machinery in plastics and beyond.

David Preusse, president of Wittmann Battenfeld
(wittmann-group.com), discussed the burgeoning intelligence
of its equipment at the show, specifically citing the company’s

I Smart
. . Removal
“The machine is getting smarter emova
rogram
than man. It approaches Al” prog
................................................. for rObOtS’
which can

teach themselves the fastest path and velocity into the cavity to
pull parts. “The machine is getting smarter than man,” Preusse
states. “It approaches AlL”

On the Industry 4.0 front, Preusse noted that Wittmann
Battenfeld engineers sit on the committee that’s developing stan-
dards, and his company was displaying the newest standard—
EUROMAP 77—during NPE2018, via a collaboration with ERP and
MES software provider IQMS (igms.com), whose software was fully
integrated into a Wittmann Battenfeld molding cell, collecting and
analyzing production data in real time.
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© In addition to its own proprietary algorithms, Conair partnered
: with Maven Machines to create the Industry 4.0 platform that
: powers its Cloud-based SmartServices offering.

If machines can talk to other machines, there is, of course, the
possibility that unwanted devices could surreptitiously join the
conversation, breaching a network. Wittmann Battenfeld stressed
IT security for its connected offerings of auxiliaries, specifically
touting its Wittmann 4.0 router, housed within the molding
machine, which automatically assigns IP addresses and security
certificates to any equipment added to a cell.

In addition to recognizing what equipment is in the cell and
assigning the proper “recipe” to a temperature-control unit, for
instance, given the installed tool; or having a robot automatically
“home” itself, Preusse said this connectivity alleviates control-
screen fatigue. “Today within a cell there are too many displays,”
he said. “You walk up to cell and see 10 different controllers. With
Industry 4.0 you can get all that on a single control.”

Preusse acknowledges that Wittmann Battenfeld is in a unique
position when it comes to such comprehensive connectivity, as it
makes molding machines, auxiliary equipment and robotics. Other
suppliers are watching to see how the OPC-UA standards shake out
and determining whether the Industry 4.0 tools they deploy will be
built in-house, contracted out, or a combination of the two.

Mark Johansen, v.p. marketing & product management at ACS
Group (acscorporate.com), said his company is determining whether it
will be easier to integrate another company’s established algorithms,
or create its own. In the latter case, companies will have to decide
whether to use a subscription model, which could reimagine equip-
ment suppliers as software developers that charge their customers
to run the software, the same way Microsoft charges for Windows. =
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“Manufacturing can be slow to adopt new technologies,” Johansen states. “Part of

the issue is putting a value proposition in front of customers. In the short term, equip-

ment costs more; long term, it’s harder to know the full benefits. We have to convince
plastics-processing plants that Industry 4.0 is worth their time and money.”

Dri-Air Industries (dri-air.com) launched a full dryer line at NPE2018 that utilizes
the OPC-UA protocol, readying its key product for the future. Jason Sears, v.p. of
operations, says that Industry 4.0 was a subject of conversation at the show, with
some attendees interested and others having “a long way to go.” Dri-Air is anxiously
waiting to see finalized standards for particular product lines, including dryers, but
Sears can see the promise of a new, standardized protocol. With the old SPI protocol—
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RS485—molding machines could talk to
auxiliaries. Going forward, using Ethernet
connections and OPC-UA, instead of the
press “pinging” the entire dryer, however,
it can ask for a specific parameter, which
marks progress, in Sears’ view.

Italian maker of auxiliary equipment
Piovan (piovan.com), which operates in the
U.S. via its Universal Dynamics subsidiary,
touted an upgrade to UnaDyn'’s long-
running FACS platform at NPE2018, as well
Piovan’s Winfactory OPC-UA supervisory
software. Giorgio Santella, Piovan’s chief
marketing officer, states that OPC-UA
architecture builds flexibility into the
system, which

customers “ ,
i Processors say, ‘I
will need. :

“By need to invest my
connecting money agdll)am
to Winfactory so Conj’:use a OL!’t’
4.0, the what to buy.
systemhas

open access to any industry 4.0-compliant
equipment or machinery,” states Santella.
“That is what our customers are asking
about more and more, because you could
buy a piece of equipment today and it
might not be industry 4.0 compliant; and
then you’ll buy equipment tomorrow and
itis 4.0 compliant; and the two pieces of
equipment can’t speak to each other.”

Piovan also discussed remote assistance
at the show. Allowing service technicians
to tie into equipment remotely isn’t a new
concept; but despite being possible for
some time, Santella admits that few proces-
sors avail themselves of this amenity out of
security concerns. Piovan’s solution with
Winfactory 4.0 was to create its own Cloud.

Show attendees had the chance to pepper
suppliers with questions about security
and the broader impact of Industry 4.0,
but as with any paradigm shift, questions
remain. “Processors say, ‘I need to invest
my money and I am so confused about

m

what to buy,” Santella said. “They are not
confused about performance, but worried
about the future possibility of having
their equipment in a network like 4.0. The

dilemma is big: ‘What should I buy?”
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BEST DRYER.

“We studied 4 or 5 brands in deciding where to source our dryers and Dri-Air
came out on fop. We found them to be so much more energy efficient than any wheel
dryer — by at least 40%! As soon as we placed an order, they came right into our plant
to train our facilities people on Dri-Air equipment — they partnered with us immediately.
Nobody else before had ever offered to do that. They have really integrated Dri-Air staff
with our Empire staff. Dri-Air is the most reliable supplier that we have found.”

— Neal Elli, President, Empire Precision
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NPE2018 REPORT

Robots & Automation Tackle
waesor INCreasing Complexity

Exhibitors highlighted brute strength, complex automation cells, wireless
networking, new controls features, and “collaborative” applications.

Automated one-minute mold change was another attraction.

Our April NPE preview, May Show Dailies, and July show high-
lights reported on new robots and automation systems from
Absolute Robot, Arburg, Boy Machines, Beck

By Matt Naitove
Executive Editor =~ Automation, Campetella, CBW Automation,

Engel, Fanuc America, KraussMaffei, Rethink
Robotics, Sepro America, Staubli, Universal Robots, Wittmann
Battenfeld and Yushin. But even more news emerged at the show.

NEW AUTOMATION GROUP ASSEMBLED
There’s a new group of injection molding robotics companies set-
ting up shop in the U.S.: Hahn Group, an automation-focused
holding company based in Germany, is establishing Hahn Plastics
Automation (hahn.group), consisting of one well-known name and
two that are less familiar to U.S. processors. The first is Waldorf
Technik of Germany, a specialist in side-entry robots for high-speed
medical and packaging applications. Around 20% of its business is
already in the U.S. Much newer to this market is Wemo of Sweden,
which makes servo pickers and standard top- and side-entry linear
robots for a broad range of injection molding applications. Third is
GeKu of Germany, a maker of

New automation high-end custom automation

group has particular
expertise in medical,
packaging, automo-
tive, appliances and

electronics.

(primarily top-entry) for auto-
motive, electronics, and white
goods. Brand-new to both Hahn
Group and to the U.S. market,
GeKu has long experience with

_ major automotive tier suppliers
...................................................... for complex jobs like insert
loading and vertical press automation. It also builds stand-alone
automation for off-line testing of electronics.

General manager of the new plastics automation group is
Markus Klaus (recently of Wittmann Battenfeld). He is looking
fora site in New England to locate a manufacturing facility for
Waldorf and GeKu products (for now, the group is based at a Hahn
Group plant in Hebron, Ky.). Klaus will hire 10 people in the next
18 months to supplement the two engineers from Waldorf and
GeKu coming over from Germany to the U.S.
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GeKu of Germany, a maker of high-end custom automation
for automotive, electronics, and white goods is the newest
member of the Hahn Group (which includes Waldorf Technik
and Wemo) and is also new to the U.S. market.

LARGEST ROBOT IN NORTH AMERICA

Ranger Automation Systems (rangerautomation.com) announced
that is it is building “the largest robot in North America” to outfita
6750-ton injection press being built by Milacron for 20/20 Custom
Molded Plastics, Holiday City, Ohio. The molder selected Ranger to
build a robot with payload capacity of 400 b, 18-ft vertical travel,
and 12-ft reach on each of two five-axis arms sharing a common
beam. This Ranger model RT-6000-S10 will be able to extract parts
up to 10-ft wide or tall, independently or in tandem, from either
mold half and from stack molds. The giant robot will be an upsized
version of the Ranger RT-3000 dual-arm robots running on 20/20’s
Uniloy Milacron structural-foam machines.

Meanwhile, Star Automation (starautomation.com) brought
several new developments to NPE. These included a three-axis servo
head—wrist, rotate and flip axes—and a new 620 controller for the
TW-VII series robots. As reported in July, the head and controller
were used in a demonstration of the robot painting Japanese callig- =
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raphy. Other new features are quick-
change capability for end-of-arm tooling
(EOAT) that uses wireless communica-
tion between the tooling and the robot.
In addition, the vertical axis has received
a speed boost, and smaller models now
have increased torque for faster accelera-
tion and deceleration.

Also new are ZPX series robots with
a high-speed carbon-fiber arm and new
520 control. These robots can extract
parts in as little as 0.29 sec, with an
overall cycle of 1.97 sec.

Industry 4.0 capabilities have
been added to these robots by incor-
porating the OPC-UA communica-
tion protocol in the 520 A and 620

conveyor system fed racks that were each
filled with 96 parts. Every 12 cycles, eight
96-part racks were filled and moved by a
pick-and-place unit to the exit conveyor
and delivered to an operator for packaging.
» Dual robots serving two 250-ton presses:
One of two $5-25 linear robots mounted on
a common beam retrieved inserts from a
feeder before it removed molded parts and
placed the inserts for the next cycle. Then
it transferred the molded parts and placed
them in the mold on Press 2 for over-
molding. The second S5-25 robot picked
the overmolded components, snap-fitted
the two halves together, and deposited two
finished parts on the exit conveyor.

« Four-cavity family-mold part removal

A controller versions. Capabilities
include wireless real-time produc-
tion monitoring, demonstrated at the
show by networking all the robots in
the booth. Data such as production

Ranger Automation is building what
it says will be “the largest robot in
North America” for a Milacron 6750-
ton press at 20/20 Custom Molded
Plastics. It will be larger version

of this dual-arm, RT-series model

with press-fit inserts, automatic degating
and packing: While a Sepro Success 22
linear robot removed molded parts from
the injection machine and placed them in
a trim station for degating, a Sepro 6X-90L

18 Plastics Technology

already installed at this molder.

quantities per shift are available on
the web, and email notifications can
be sent automatically if a machine or robot goes down.
Other new control capabilities include 3D animation of the
robot cycle for use as a final check of a new program or to show
a new operator what motions the program calls for. A small USB
camera can plug into the control pendant; it can take a picture of
a part and save the image. The operator merely touches the image
and the control recalls from memory the operating program for that
part. Also, a collision-detection feature senses resistance to motion
and automatically halts the robot.
Sepro America (sepro-america.
“Largest robot in com) announced an agreement with
North America”
being built for

Absolute Haitian to offer Sepro
three-, five- and six-axis robots
with Haitian and Zhafir injec-
............................................... tion presses in North America. All
robots will have a control interface
that is fully integrated with, and accessible from, the machine
control panel. Absolute Haitian technicians are being trained by
Sepro to provide after-sales service. Sepro also has partnered with
Machines Pages of France for IML applications.

At the show, Sepro also emphasized its ability to provide
complete automated cells with these complex demonstrations:

« High-speed medical molding with part orientation and cavity separa-
tion: A Sepro S5 linear robot served a machine with a 32-cavity mold.
Cavity-separated parts were delivered to a packing station, while a

SEPTEMBER 2018

articulated-arm robot picked up inserts
from a vibratory feeder and positioned
them to be pressed into the degated parts and collected in tote bins.
« Fabric die cutting and overmolding on a vertical press: A die cutter
produced eight circular fabric inserts, which were loaded by a Sepro
6X-90L six-axis robot into an eight-cavity mold on a shuttle table.
The table then rotated 180° to position the inserts for overmolding, =

v

| el |

Star Automation showed off a new quick-tool-change
feature for its TW-VII series robots that uses wireless
communication between the robot arm and the tooling.
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Staubli demonstrated one-minute automated mold change, using a mold
preheating station (far right) and rail-guided mold cart (center). Six-axis robot
(left) executed automatic change of EOAT coordinated with the new mold.

while delivering eight finished inserts to the robot for removal
and placement in eight stacking tubes.

« Large, complex automotive molding cell with 17 inserts: A Sepro
6X-90L six-axis robot successively picked and loaded three types
of inserts from three vibratory feeders, positioning each into one
side of a two-sided stage assembly. An S7-75 linear robot picked
the staged inserts, plus a single large insert, and loaded them into
one side of the mold and removed a finished part from the other
mold half and placed it on an exit conveyor.

As reported in July’s NPE Close-Up, Yushin America
(yushinamerica.com) operated a highly complex cell of its own at
NPE, just to show off the multiple capabilities of its robots. The
cell involved two injection presses, two linear robots, a seven-
axis collaborative robot, IML, pad printing, two threaded parts
(unscrewed from the mold and then
screwed together by the robots’ servo
wrists), closing of a hinged closure, and
printed cards inserted into the product
before assembly.

As reported in April, Yushin debuted
its FRA servo linear robot line. Among its
new features is arc motion control—multi-axis motions that yield
a smooth-arc travel path instead of right-angled corners, which
can cut robot cycle times substantially—from 16 sec to 12 sec in
the demonstration at the show. Also new is a three-axis servo

wrist for the FRA series that is 50% slimmer than previous models.

All FRA robots also have built-in cellular communications capa-
bility for production data reporting to the Cloud. This Intu Line
feature was demonstrated by a display of data from several Yushin
robots in different booths at the show, as well as in Japan.
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One-minute automated
mold change demon-
strated live at NPE.

Also reported in April was Yushin’s
addition of the OB-7 collaborative robot
(or “cobot”) to its line. Built by Productive
Robotics in the U.S., the OB-7 uses a laser
scanner to sense obstructions (such as
presence of a person), which causes the
robot to slow down and eventually stop—
and then restart automatically when the
person or other obstruction moves away.
This feature allows the cobot to run six to
eight times faster than other cobots that
rely on low speed and torque to prevent
accidental injury to a person.

Another new development from
Yushin is the CT2 or Clamp Traverse
system with two robot arms on a single
beam oriented along the axis of the
machine instead of transverse. One arm
interfaces with the mold and the other
with downstream operations. Also running at Yushin’s booth was a
cell with two robots for demolding, stacking and bagging parts. The
controller monitored the two head positions in 3D space to prevent
collisions and also counted shots to regulate stacking and bagging.

In the past year, Yushin launched Yushin University: online
24/7 free training with lessons and quizzes and a printable certifi-
cate on completion of the course. At least 1800 customers have
already signed up, Yushin says.

A new feature being tested by Yushin’s beta customers in
Japan and not yet released in the U.S. is an EOAT Auto Design
Tool. It uses CAD models of the mold or product; or the user
can draw the part, as well as provide the layout and spacing.

Part geometry can also be simulated by simple shapes. The user
chooses from a library of 50 templates of EOAT and designates
where to place the suction cups. Then the system designs the
full EOAT, including the wrist plate, along
with a bill of materials, all dimensions, and
the weight. Yushin hopes to offer this on its
website in the near future.

Yudo of South Korea (U.S. office in Livonia,
Mich.; yudo.com) showed off several new
developments, including the Zema 508 ultra-
high-speed linear robot with active anti-vibration control, up to 350°
rotation, and 5 kg payload capacity (up to 25 kg for other models in
the Zema series). It was shown with Yu-Eye vision system for mold
and part inspection.

Also new from Yudo is a collaborative robot with six or seven
axes, which can stand on a stationary pedestal or ride on a track (Track
Motion system). It can be used for machine tending with part removal
and QC checks (vision capability optional). It reportedly is being used
by Samsung for production of washing-machine components. =
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Staubli (staubli.com) demonstrated
automated mold change within 60 sec.

A mold in a preheat station outside the
machine has a manually actuated Staubli
multi-coupling connector that is manually
actuated by a single lever. It saves time and
prevents any errors in making connections.
The preheated mold slides off the table
onto a mobile cart on a track; its position

is confirmed by proximity sensors. In the
injection machine clamp, the two mold
halves are locked together, and Staubli
automatic multi-coupling devices auto-
matically disconnect all services in 3 sec,
without presence of an operator inside the
press. The mold slides out of the press onto
the cart, and the new mold slides into the
press. The ejector is mounted automati-
cally and the mold is clamped magnetically
in 3 sec. Proximity sensors ensure proper
mold positioning, and intelligent magnetic
clamping calculates the required holding
force and controls that force throughout
the molding process. (It can alarm and stop
the press if a fault is detected.) Automatic
changing of robot EOAT can be included in
the QMC process; an RFID chip on the mold
is read by the mold table, which tells the
robot what gripper to use.

Staubli says changing a 40-ton mold
that today requires 6 hr by conventional
means now can be accomplished in less
than 5 min. Eliminating an overhead
crane both saves time and adds safety, the
company claims.

Staubli sources say there are four
automated QMC systems of this type in
Mexico and five in the U.S. on presses of
2300 to 3000 tons. These sources note that
customers may not need all elements of the
system—for example, users of high-cavi-
tation molds find that making quick and
reliable connections of all mold utilities
and services is their highest priority. @
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NPE2018 REPORT

_ Tooling: Molds Join the

At NPE2018, multiple companies displayed mold monitors
that would allow the tool in an injection molding cell to
“talk” to other equipment and remote computers.

The ongoing electrification and digitization of tools continued
apace at NPE2018 this May in Orlando, as molds shift from one of

. the few mechanical holdouts in a cell to an
By Tony Deligio

Senior Editor | active participant in Industry 4.0. In the past,

shot counters or in-cavity temperature and
pressure transducers conveyed some process and production
information from a mold to the operator or perhaps the press
itself, but this new class of monitors shares even more real-time
production information in even more places, including up to the

Cloud for advanced analysis.

Milacron (milacron.com) discussed its SmartMold tech-

nology, which it says can serve up information on uptime, cycle

count, temperatures, and more—locally or to the cloud, with
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operators able to dial up a tool on a mobile device. In addition
to storing documents, SmartMold can send alerts regarding
operational issues or preventive maintenance. At its booth,
Milacron displayed SmartMold technology in two cells—with an
all-electric Roboshot 500 and new Quantum 260 servo-hydraulic
toggle press. The device itself sits on the tool, while a separate
screen at Milacron’s booth showed all the 10 tools throughout the
show utilizing the technology. The units can show OEE (overall
equipment effectiveness), calculated in the cloud before being
displayed on the web.

SmartMold can also tie into
the molding machine, connecting
inside the PLC to hook up the whole
cell. For this program, Milacron has
partnered with Cloud-based service
provider ei? Corp., which reportedly
has 20,000 pieces of equipment in
the field utilizing its technology.

Priamus System Technologies
(priamus.com) upgraded its Quality
Monitor, at the heart of which is the
new embedded QDaq system. This
allows process monitoring without
an additional PC. The system, which
has an OPC-UA interface, can transfer
injection molding process data and
parameters, including information
culled from cavity-pressure and
cavity-temperature sensors, as well as
information gained from the process,
locally within a plant or globally, to
the Cloud or remote locations.

The web-based software portion
of the system can be viewed via
any browser-supported display, and Priamus offers a specially
developed 7-in. display with an LED signal—QScreen—as part of a
complete package. At NPE, a Priamus representative pulled up =
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production data onto an iPad from a
Sumitomo Demag press running across
the aisle. The data had made a stop-off
in the Cloud before it was downloaded
to the iPad, which then received an
analysis of production, including

OEE. For customers with global loca-
tions, the system allows real-time

insights into production, including
the measurement of viscosity, to track
batch-to-batch changes in materials.

4

5

mately, viscosity. !

Priamus said those flow calculations
factor in pressure and temperature
to determine shear stress and, ulti-

- i
Il
i
|

o
MOLD DATA IN THE ‘CLOUD’ )

Milacron’s SmartMold technology

from any location via smartphone app,
Bluetooth, WLAN, Ethernet, USB or
OPC-UA. Mold owners can use a GPS
module to obtain an overview of the
exact location of their molds.

In addition to planning regular
maintenance with moldMIND II,
including spare-parts management and
mold refurbishment, Manner is working
towards gathering data for predictive
maintenance. “The collection, storage,
and analysis of real-time data will enable

predictive maintenance,” the company
states. “This approach will allow early

prediction of malfunctions and make it
| possible for breakdowns to be avoided.”

In Orlando, the company also

Madnner (maenner-group.com) also
launched a new monitoring system for
injection molds at NPE2018. The com-

. tracks key process data from the tool,
: including lifetime cycles, cycles in the
i last 24 hr, average cycle time, and more.

discussed how the system is pushing
towards artificial intelligence (AI),
wherein data pulled from temperature

pany says its moldMIND II can detect

errors early on, minimizing downtime.

In addition to planning maintenance, Manner says moldMIND II
pulls data that can be used to optimize production. Process values
such as the actual number of cycles, minimum and maximum
cycle times, temperature profiles, operating times, and down-
times of the injection mold are recorded and stored for access
anytime. At NPE2018, a company representative pulled up a
screen showing operating tools in Germany, the U.S. and China
before clicking on the Chinese tool to
display its real-time stats.

Molds have o .
shi fte d from Manner s sec.ondjgeneratlon
one o f the few monitor has vanou.s 1n.terfaces. as well
mechanical as storage and application options.

. Alarms can be set, and the system
holdouts in a Y

cell to an active
participant in
Industry 4.0.

can log events, including tempera-
ture deviations, sensor breakage, or
downtime. If there are critical devia-
tions from a setpoint, an alarm signal
can be sent to a smartphone for quick
troubleshooting or directly to an MES (manufacturing execution
system) central computer. Control signals can also be output

via digital I/O—for example, to automatically stop the injection
molding machine in the event of a malfunction.

As is increasingly important in markets like medical and
automotive, Manner says moldMIND II documents all processes
inside the mold throughout its lifecycle. Access to this data can be
assigned based on individual authorization levels. Internal memory
can also store tool master data or user-manual documentation.
Data stored in the moldMIND II Cloud can be remotely accessed

Plastics Technology SEPTEMBER 2018

sensors or vibration sensors in the
machine could create a warning that

cooling or heating on the press may not be working, stopping the
press before bad parts are made. “We aim to make the molding process
independent from the operator,” a Manner spokesperson explained.

As reported in our April NPE2018 Show Preview, Progressive
Components (procomps.com) introduced the pairing of its CVe
Monitor electronic mold-monitoring device to its CVe Live wireless
device, which relays data to the Cloud-based CVe Live website.
Glenn Starkey, president of Progressive Components, notes that the
company started mold monitoring in 1993 with its first cycle counter,
followed shortly thereafter with a software program: ProFile. Among
many other benefits, Starkey said the new technology’s GPS capa-
bility better serves today’s molding industry. “In the past, you were
dealing with custom molders—small operations, one plant,” Starkey
notes. “But because of mergers and acquisitions, you get much larger
corporations that can lose molds all the time. There are times when
companies build new tools because they can’t find the old ones.”

Hungarian firm Cavity Eye (cavityeye.com) displayed a prototype
of its new mold and process control and monitoring system, SMC
(Smart Molding Control). A company spokesperson says its plan
is to bring a finalized product to the Fakuma show this October in
Germany. The system consists of a Smart Measuring Plug (SMP),
Smart Control Plug (SCP) and a Monitor, Switch and Computer (MSC).

Using a microcomputer and sensor network, the SMP measures
and sends pressure curves to the control plug, which then commu-
nicates to the press and the robot, helping control the molding
process’s switchover point from filling to pack-and-hold via 24V
digital signals. The SMP can connect to a laptop, and measurement
can be run on eight to 32 pressure sensors simultaneously. =
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Hungarian production-monitoring equipment supplier Cavity Eye
displayed a prototype of its mold and process monitoring system
at NPE. It plans to have a commercial version by October.
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The company says Cavity Eye provides an economical means to
manage mold transfers (determining best process settings), new tool
qualification, or failure analysis of existing tooling. Cavity Eye offers
four different sensors with pin diameters from 0.8 to 20 mm and
maximum load forces from 1000 to 40,000 N (225 to 9000 1bf). The
MPM central mold plug collects all the wires of the pressure sensors
and can control up to 32 sensors at once. Process parameters including
reference curves, tolerances, switchover pressure, and more are up-
loaded to the built-in memory.

Austrian moldmaker
Haidlmair (haidlmair.at) also
discussed its tool-tracking

“There are times when
companies build new
tools because they can’t
find the old ones.”

software, called Mold
Monitoring 4.0 (MM 4.0) at
NPE2018. Launched in 2016, the
system uses proprietary software and thermocouples wired to the
entire tool, as well as a flow sensor to track key mold and machine
parameters. Haidlmair says the technology allows active control

of the mold during injection, while giving molders a personalized
user portal with access to mold documentation as well as injection
parameters like cycle times, piece counts, mold pressures, tempera-
tures, and more. Alarms can be set for out-of-spec parameters as
well as maintenance. When installed, the system consists of boxes
placed on both halves of the tool.
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'MATERIALS

A Processor’s Most Important Job

How processing adjustments can control molded-in stress.

In our review of characteristics that can be controlled to a signifi- will produce variations in the degree to which the material shrinks.
cant extent through processing, the next item on the list is internal Cooling rate also influences the shrinkage of a material. Even when
stress in the part, also referred to as the cooling-line layout in a mold is done with meticulous attention to
molded-in stress. Stress arises from two detail, which rarely happens, differential rates of cooling are still inevi-
primary influences: differences in pressure table due to wall-thickness considerations. Material close to the mold
and differences in the rate at which the surface will cool faster than material in the part core. The greater the
polymer cools within the part. Flowing wall thickness of the part, the more problematic this will become.
molten polymer exhibits a loss in pressure Orientation is another factor associated with the behavior of
through the system that is related in part to the different layers of material flowing through the mold. Polymer
. the distance and the cross-sectional area chains naturally form an entangled network where the molecules are
By Mike Sepe through which the material flows. coiled up. However, when molten polymer flows, differences in the
Therefore, there will be a measurable pres- shearing forces between the various layers of flowing material cause
sure gradient across any molded part as the material flows from the the chains to straighten and orient in the direction of flow. This is the
gate to the last places in the cavity to fill. This variation in pressure mechanism that causes non-Newtonian behavior in polymers.
Shear rates are at their highest just below
Effect of Melt and Mold Temperature the part surface, and this is also the layer
On Impact Performance of ABS that cools most rapidly. This rapid cooling

limits the time that the polymer chains

have to relax from the oriented state to the
coiled state. Therefore, the material near the
wall will exhibit a relatively high degree of
retained orientation in the final part. The
level of this orientation will decrease as we
move to the center of the part. Not only is the
gradient in orientation between the surface
and the core a source of stress, but in fiber-

reinforced materials, anisotropic shrinkage
218 is caused by the limitations that the oriented
fibers place on the dimensional change in

the polymer as it cools. This limitation is not

Dart Impact, N-m

246 observed in the direction transverse to flow,

or at least not to the same extent.

Melt Consequently, any fabricated part will
Temperature, contain some level of internal stress that
C

arises naturally from melt processing. In

57

43 29 many cases these stresses will appear as
Mold Temperature, C warpage. Warpage is the natural result of
When ABS specimens were prepared in a mold set at a relatively low temperature shrinkage that varies in magnitude within a
of 29 C, the energy required to break the test specimens was only 1.5 N-m (1.1 ft- part, whether it be due to volumetric consid-
lb), a value associated with a very brittle material. Altering the melt temperature erations or driven by orientation. But even if

across a fairly wide range did not appreciably change this result. However, when

the mold temperature was increased, the impact resistance improved dramatically. warpage is not evident in the part, stresses

are still present. Often, they do not show up
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until the part is in the field and experiences an environmental
condition such as elevated temperature, contact with a certain
chemical, or an impact event. Elevated levels of stress will result
in a less-than-optimal response to these application influences.
Warpage is one of the mechanisms by which stress is
relieved. When molders fail to deal with root causes and elect
to either fixture a part to prevent movement while it cools, or
alter the processing conditions to reduce warpage, they are often
building in even higher levels of stress. Most processors know

that reducing the temperature of the

mold is a very effective way of reducing
warpage. We have discussed the temporary
nature of this improvement when talking
about semi-crystalline polymers. But what
about materials that do not crystallize?
How do amorphous polymers like polycar-
bonate, ABS, and polysulfone react to the
faster cooling rate associated with a lower
mold temperature?

When molders fail to deal

with root causes and elect to
either fixture a part to prevent
movement while it cools, or
alter the processing condi-
tions to reduce warpage, they
are often building in even

A study performed on ABS some years
ago offers some insights into this question.
The accompanying graph shows the results
of this study; an evaluation of the effect of
mold and melt temperatures on the impact
resistance of test specimens molded from a
particular grade of the polymer. ABS is
generally considered to be a reasonably tough
material, and materials in this class will
typically produce falling dart energies-to
break in the range of 30-40 N-m (22-30 ft-1b)
and exhibit a ductile failure mode. However,
note that when specimens were prepared in
amold set at a relatively low temperature of
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29 C (84 F) the energy required to

MATERIALS

break the test specimens was only 1.5

N-m (1.1 ft-1b), a value associated with a very brittle material.

Altering the melt temperature across a fairly wide range from
218 C (425F) to 274 C (525 F) did not appreciably change this result.
However, when the mold temperature was increased, the impact
resistance improved dramatically. With the mold temperature set
at 85C (185F), the impact resistance improved to 30 N-m (22 ft-1b)
with the melt temperature set at the upper end of the experimental
range. This improvement is attributable to the smaller difference in =
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cooling rate between the surface material and the core material, coupled with a reduction
in the thickness of the oriented layer of material. Both factors reduce the level of molded-
in stress in the part, making it more capable of managing an externally applied stress.

The natural response of most processors when presented with these data is to protest
that the cycle time will be longer if the mold temperature is increased. However, this objec-
tion can be answered by observing what occurs when the melt temperature is reduced.
While lowering the melt temperature had little to no effect on part performance when the
mold was cold, the same adjustment produced an additional improvement in impact resis-
tance when the mold temperature was increased. The best results, an impact resistance of
48 N-m (35 ft-1bs), were achieved with the lowest melt temperature and the highest mold
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temperature. By reducing the melt tempera-
ture, the increased mold temperature can be
managed without changing the cycle time.
The best way to remove heat quickly is not
to introduce it in the first place. The lower
melt temperature also reduces the risk of
polymer degradation.

This behavior can be verified by using
another measure of molded-in stress, resis-
tance to stress cracking. When molding
some clear PC parts using a relatively high
melt temperature of 321C (610 F) and a
low mold temperature of 24 C (75 F), it was
observed that the parts developed cracks
when exposed to olive oil. In fact, parts
molded at these conditions spontaneously
developed cracks even without exposure to
the olive oil if
enough time

Any fabricated
part will contain
some level of
internal stress

was allowed
to pass after
the parts were
produced.

that arises
When the mold
naturally from
temperature

was raised to
105C (221F)
and the melt temperature was reduced to
277 C (530F) the stress cracking was elimi-
nated without lengthening the cycle time.
The part surface also had a better appear-
ance because the higher mold tempera-
ture delayed the rate at which the surface
material solidified.

These are anecdotal results, and in the
world of plastics everyone has a good story
or two. But this does not pass for science.
In our next article we will elaborate on
the foundation principles behind these
improvements and translate them to the
process conditions that ensure optimal
performance for the molded part. @

ABOUT THE AUTHOR Mike Sepe is an inde-
pendent, 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 manufacturability,
process optimization, troubleshooting, and
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mike@thematerialanalyst.com.
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ANJECTION MOLDING

Is There a ‘Most-Important’ Process Parameter?

A case can be made for multiple variables—fill balance, fill time, injection
pressure, cavity pressure—as most important. But there is something
else altogether that is essential to successful injection molding.

I was recently asked a question that provoked a serious emo-
tional reaction from me due to its utter disregard for the scien-
tific principles that are the foundation
of a molding process. For me, the ques-
tion—“What is the most important
process parameter of a molding pro-
cess?”—is akin to asking which one of
my children I loved more. My first
reaction, which I was (fortunately) able
to keep from verbalizing: “Are you
By Robert Gattshall kidding me?”

A little background: I sat down with
a group from a major medical manufacturer to discuss injec-
tion molding medical process validations
and the principles of Scientific Injection
Molding. So, to be asked which param-
eter is the most important, especially by
someone from the medical side of our
industry, was surprising, to say the least.

If you can’t fill the
parts the same,
you can’t pack the
parts the same,

as “most important,” and with that maybe help identify whether
there is in fact a “most important” process parameter. What
better place to start than the answer I reluctantly gave at the
time, after making it very clear that all outputs of an injection
molding process are important.

« Fill Balance: I made it abundantly clear that fill balance on its
own is not technically a parameter but actually an output of
many parameters. That said, if I had to pick something, fill bal-
ance would be one of the starting points of process develop-
ment. [ almost lost my composure when the follow-up question
was, “Okay, so what’s the most important parameter in control-
ling fill balance?” My response: “Really?” Literally hundreds of
variables can affect fill balance. Whether it is
thermodynamics, percentage of regrind,
mold dimensions or shear, it is impossible to
pick one of these as being more important
than the others.

That said, a debate can be had about the

Considering that in the medical market, and thus Cpk importance of having a balanced fill and,
the molding process itself is essentially values can become more importantly, the effects unbalanced
a customer specification, as critical to extremely low. filling will have on part quality and dimen-

shipping product as the part dimensions, I
was not expecting this type of question.

Whether it is medical or pharma, the customer typically
requires that you show evidence that the product you ran was
molded within the process-control limits established during the
validation. I would argue that the OQ or Operation Qualification
is the stage of the IQ/0Q/PQ protocol where the molder’s process
is developed, while the PQ (Performance Qualification) sets your
upper and lower control limits, but that is a different article.

This conversation was the motivation for this column, where
I figured I would argue the points for several process parameters
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sional repeatability, specifically in regard

to the medical requirements to hit Cpk and
Ppk numbers of 1.33 and 1.67, respectively. The Cpk of a dimen-
sional specification in the medical molding industry is simply
the comparison of one cavity to another. So it helps deter-
mine the variation from Cavity One to, let’s say, Cavity 32 on
a 32-cavity mold and so on. Fill balance is absolutely critical
from this perspective. If you can’t fill the parts the same, you
can’t pack the parts the same, and thus Cpk values can become
extremely low.

Cavities that fill on first stage will be packed out less because
the viscosity in these cavities will become extremely high. Don’t
forget the basic rule of plastic flow: Plastic flows in the direction
of least resistance. If we have a two-cavity mold and one cavity
is full on first stage and the other is 80% full, the path of least
resistance becomes the cavity that isn’t completely full. =
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A balanced fill ensures that each cavity fills and packs at the
same point in time; it ensures that each cavity is experiencing
similar process conditions. It is a fundamental on which a
process is built, so it’s importance is self-evident, but calling it
the “most important” parameter is still difficult.

« Fill Time: Maybe the most important process parameter is fill
time. Let me be clear again—this is an output not a setpoint. The
word parameter is defined as “a quantity whose value is selected for
the particular circumstances.” We do select a fill time, but we do so
by adjusting machine parameters. The fundamentals of molding
that many of us have adopted are focused on outputs of the process.

The entire premise of “what is the most important param-
eter” is questionable, considering that many parameters
contribute to the process outputs. There are many molders that
would say fill time is the foundation of your process and there
are many experiments used to establish it.

I typically run a study on rheology, viscosity linearity, fill
balance, and machine variation before identifying a fill time fora
process. Did I say fill balance? I did. Fill balance is greatly affected

Looking for the “most important” parameter may be futile. But one

thing is certain: Your people are your most important resource—
more important than the equipment. (Photo: Prism Plastics)

by the fill rate and will change based on how fast or slow we inject.
An injection molding process is a connected process, meaning that
multiple variables and parameters will have a direct or indirect
impact on one another. Very little about an injection molding
process is isolated and won’t have an impact on something else.
With fill time, some processers may complete fewer
experiments and some might even add to the list. Regardless

SEPTEMBER 2018

of how fill times are identified, it is critical to ensure that we
maintain that same fill time throughout the life of that mold
or part. If we maintain a fill time, we ensure molecular-orien-
tation equivalency, which results in filling consistently run
to run. If we fill consistently run to run, this will contribute
to a consistent shrinkage,

shear rate, and fill balance. . .
The entire premise

of “what is the most
important param-
eter” is question-

able, considering

that many param-

, eters contribute to
- the process outputs.

Again, there are several
variables that affect how

a part shrinks, and I am
only pointing to one. There
are many experts in our
industry that would say the
fill time is the foundation
of a robust process, but is it
really the most important?
Now if we ask, “What do I
need to ensure a repeatable fill time?” the answer is the right
injection pressure. So. does that mean injection pressure is

the most important parameter?

 Injection Pressure: Injection pressure
is critical to a repeatable process, and
although you do expect some variation in
this output, if you have insufficient pres-
sure, it can be catastrophic to part quality.
Pressure-limited processes lack the ability
to adjust themselves based on variation in
the material viscosity. If material viscosity
increases beyond the available machine
pressure, our pressure curve will abruptly
flatten out and our fill time will increase. It
will take longer for the machine to hit the
V-to-P transfer point, if at all. There are
several defects this can cause, most notably
short shots or underfills.

When we refer to Scientific Molding
or Decoupled Molding, we are really refer-
ring to a velocity-controlled first stage,
but we are completely unable to control
that velocity if we have a limit on the
amount of pressure we have to achieve it.

I know of several processors that kind of
ignore injection pressure when it comes to process monitoring,
reasoning that “as long as it is not limited, it is not a critical
process output,” and that we expect to see variation.

I agree that we expect to see variation, but how much is too
much and why is that important? I would say that too much varia-
tion is anything outside established “normal” variation during
validation runs. Depending on the product and customer specifi- =
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cations, it is important to challenge the process during validation
and mimic viscosity changes. For example, if your specification
allows for regrind to be added in production, then you need to
include a run with regrind during your process validation.

Once you have a baseline and have identified normal variation

If you're an automotive molder and you're molding class “A”
surface products, even parts that are run within your control limits
for cavity pressure may not be acceptable due to visual defects.
Cavity-pressure transducers aren’t going to let you know whether
the parts have a scratch or a spot of rust on your texture. If set up

for your process, when the peak injection-
pressure variation exceeds that baseline,
it is important to understand why. I am
not saying you should immediately reject
this product, I am saying that this product
needs to be reviewed and more impor-
tantly, the molder must identify where the
added variation is coming from.

Ensuring that you have
a sRilled, motivated, and
properly trained work-
force is ultimately what
will determine the quality
of the product being sent
to your customer.

properly, they can monitor for shorts and
flash; but cavity-pressure transducers
might not catch visual defects that aren’t
related to material flow.

If the cavity-pressure transducers are
installed in the correct locations, peak
cavity pressure can provide a high level of
control and monitoring. However, I would
say the biggest benefit of cavity-pressure

o Cavity Pressure: Given the millions of

dollars molders spend every year adding

cavity-pressure transducers and equipment to monitor and con-
trol their process, cavity pressure must be a critical output. Having
the ability to pack out each cavity based on the cavity pressure, or
even controlling the V-to-P transfer by cavity pressure, provides
dimensional stability from part to part and shot to shot. Although
the investment can be substantial, the benefits are proven. That
said, my position is not that every product needs this technology.

transducers isn’t even the cavity-pressure

output. The cooling-rate output from
a cavity-pressure transducer provides the rate at which the plastic
shrinks away from the transducer. This can reassure molders that the
water is cooling at the same rate on each run. So maybe the argument
for cavity pressure is actually an argument for cavity-pressure trans-
ducers. That would be a difficult stance to take, however, since there
are so many successful molders out there that do not invest in this
technology but are still data-driven scientific molders.
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» People as a Parameter: Trying to identify a “most important
parameter” for a connected process like ours is absolutely
impossible. There is not a most important parameter nor is there
a most important piece of equipment. There is however one
critical resource that is “the most important” and that is your
team members.

Your people, from technicians to operators to everyone else,
are the most important. Whether we are discussing process devel-
opment, process controls or technologies, the person setting up
that job has the most influence on its success. Ensuring that you
have a skilled, motivated and properly trained workforce is ulti-
mately what will determine the quality of the product being sent
to your customer.

Investing in people as much if not more than you invest in
equipment is critical to a safe and successful injection molding
process. Think of it this way: If you decide to say that fill time
is the most important process parameter and you apply tight
control limits, someone still needs to turn those controls on.
Someone needs to understand not only how to turn on the
controls, but how to troubleshoot them when the equipment
doesn’t function properly.

Much of our industry’s training is focused on engineering and
process-development skills, yet we still do not provide training

INJECTION MOLDING

apprenticeships for mold and setup technicians or even operators.
We need standards similar to other skilled trades and a clear career
path for our technical team members. I have spent many years in
injection molding, working with all types of equipment and devel-
oping processes and systems to monitor them. I can tell you that
these systems can never replace a well-trained technician. Instead,
they give them the tools needed to deliver best-in-class efficien-
cies and part quality to our customers. One is not independent of
the other. Like an injection molding process, our resources (equip-
ment and team members) are a connected process and molders
cannot be successful isolating them.

ABOUT THE AUTHOR: Robert Gattshall has more than 22 years of experi-
ence in the injection molding industry and holds multiple certifications
in Scientific Injection Molding and the tools of Lean Six Sigma. He

has contributed articles for Plastics Technology and other magazines on
multiple topics, such as scientific process development, process moni-
toring and the effects of variation. Gattshall has developed several “Best
in Class” Poka Yoke systems with third-party production and process
monitoring such as Intouch Production Monitoring and RJG. He has held
multiple management and engineering positions throughout the industry
in automotive, medical, electrical and packaging production. Gattshall
is also a member of the Plastics Industry Association’s Public Policy
Committee. As of January 2018, he joined the IPL Plastics team as process
engineering manager. Contact: (262) 909-5648; rgattshall@gmail.com.
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How to Estimate and Control Head Pressure

You rightfully worry about melt temperature, but don’t overlook head pressure,
because the two are closely linked and will influence line performance.

Head pressure never seems to be a big concern of extrusion pro-
cessors, while melt temperature is something that always worries
them. But they are closely connected.
The melt temperature at open discharge
is a function of the extruder alone; it is
controlled by the screw design, screw
speed, L/D ratio, polymer properties,
condition of screw and barrel, and effi-
ciency of barrel heating/cooling. That
becomes a baseline temperature that can
be altered only with changes in one or
more of those extruder variables.

By Jim Frankland

When head pressure is applied to
the end of the extruder, the melt temperature rises non-linearly
from the baseline with increasing pressure. That's due to a
cascading effect of the pressure flow—output from the screw is
reduced as the head pressure increases. As the screw continues
to rotate with reduced output, the energy via shear stress going
into the polymer is increasing. The increasing energy input

Slit

results in an increase in the melt temperature and a decrease in
the viscosity of the polymer, further increasing the pressure flow
and further decreasing the output.

So, melt temperature is connected to head pressure and
results in reduced output, greater power requirement, more
downstream cooling, and maybe even degradation of the
polymer properties. This results in greater manufacturing cost

SEPTEMBER 2018

1
il

m For a round orifice, the pressure is increased by eight times the passage length

. but decreases by the fourth power of the radius. For a slit orifice and an annular
passage, the pressure is increased by 12 times the length and reduced by the first
power of the width and the third power of the height or difference in the radii.

and needlessly compromises the performance of whole systems
when it is easily diagnosed and corrected.
A melt pump can correct much of this effect by allowing a head
pressure that is usually

much lower than the full
Head pressure further

increases the melt
temperature from the
extruder baseline.

head pressure. However,
many processes cannot
tolerate use of a melt pump
due to the incorporation of
fillers and the possibilities
of polymer degradation and contamination. In those applications,
the downstream tooling design is important to the performance and
profitability of the line. Unfortunately, there is often no consider-
ation of the effects of head pressure in the selection of the down-
stream components and its effect on the overall process.
Head pressure can be accurately estimated and controlled
by proper design. This involves mostly simple things, such as
limiting the length of adapters and flow pipes, proper sizing of
the screen changer, die designs specific to the polymer proper-
ties, proper sizing of all the

Ro flow channels for the expected

output, and proper heating of

Annulus the downstream components.
The simplest forms of flow
= channels are the circle, slit
: . and annulus. There are simple
4 approximations for calculating
] each of these basic shapes.

By using basic Newtonian
formulas for each shape, you
can illustrate the principles
and get a good estimate of the
head pressure (see accom-
panying table and Fig. 1). Using Newtonian equations requires
determinating the viscosity from shear-rate/viscosity curves for
that polymer at the appropriate temperature. Newtonian analysis
neglects some viscoelastic effects—like viscous heating at the wall
and entrance effects as the flow shapes change. The shear rate
must be calculated and then applied to the shear-rate/viscosity
curves at the processing temperature to obtain the correct
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The shear stress at the wall needs
to be great enough to provide
continuous renewal of the material
near the wall to avoid getting a
scale or static layer on the walls.
Tooling designers have their
preferences, but 10 psi is typical.

viscosity. As a result, these are approxi-
mate values, adequate for equipment
selection, and they show the effect of the
important variables to give the processor
the knowledge for analysis without benefit
of a more rigorous computer analysis.
As you can see from the table, for a
round orifice, the pressure is increased
by eight times the passage length but
decreases by the fourth power of the
radius. For a slit orifice and an annular
passage, the pressure is increased by 12
times the length and reduced by the first

difference in

power of the
. width and the
There is often no .
. . i third power of
consideration | .
of the effects of &

head pressure in
the selection of

the downstream

components and

the radii. So,
to minimize
head pressure,

. flow passages
I nth i
ts effect on the L shouldbe
overall process.

i as short as

possible and
as large as possible. However, “as large as
possible” has a definite restriction.

To clean the walls of the passage (not
get scale or a static layer on the walls), the
shear stress at the wall needs to be great
enough to provide continuous renewal
of the material near the wall (see Fig. 2).
Different levels of stress are preferred by
different tooling designers, but 10 psi is
typical. Too low a shear stress at the wall
builds temperature differentials into the
extrudate from large differences in resi-
dence time and will cause unstable flow. =
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It may even cause degradation of the layer on the wall with ther- Shear stress at wall= AP<R/2L
mally sensitive polymers.
Shear stress at the wall is a simple formula but depends on the L is either the radius of a circular orifice, or the gap between the

pressure drop, as calculated top right: slit opening (H) or the gap in an annular die (Ry-Ry).
Proper heating of the downstream tooling is an important
Pressure Drop & Shear Rate for part of controlling head pressure. The tooling temperatures
Different Flow-Channel Geometries should be kept as close to the melt temperature as possible. That

prevents developing the scale or static layer of colder, more

PLEEELILE DG ElEE e viscous polymer on the inner walls that simply narrows the

Circular flow passage: flow passage and causes increased pressure drop. It’s difficult
AP = Qp (8L)/mR* Y =4Q/ mR3 to reduce melt temperature by cooling the tooling because of
its effect on raising the head pressure and because of the low
Slit flow passage: thermal conductivity of the polymer.
AP =Qu (12L)/WH3 Y =6Q/ WH3 When assembling an extrusion line for any new shape, the
estimation of head pressure from the tooling should be consid-
Annular passage: ered in the output and cooling calculations. That's done by mini-
AP = Qp (12L)/m(Ry*R;)(R,-R;)® Y =6Q/ m(R)-R;)3 mizing the length of the flow passages and holding the wall shear
) ) stress to as close to 10 psi as possible by adjusting the size of the
P = Pressure Q-= OutPut p = Viscosity ' flow passage. @
L = Length R=Radius R, =Outerradius

Ri = Inner radius - W = Width H = Height ABOUT THE AUTHOR: Jim Frankland is a mechanical engineer who has

Y = Shear rate been involved in all types of extrusion processing for more than 40 years.
Source: Processing of Thermoplastic Materials, Ernest Bernhardt, He is now president of Frankland Plastics Consulting, LLC. Contact
Reinhold, 1959, p. 249 jim.frankland@comcast.net or (724)651-9196.
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And How to Prevent It

the unsupported length of pins.

Let’s start with the basics and build on that. Ejector pins are
mounted in the ejector retainer plate by means of a through hole
for their body and a counter-bore for their
head. The typical head-diameter tolerance
of a standard ejector pin is +0.000 to
-0.010 in. from nominal. The counter-bore
diameter for the head of a pin in the
retainer plate is typically ¥s2-in. larger than
nominal. The typical head-thickness toler-
ance for a standard ejector pin is +0.000 to
-0.002 in. from nominal. The counter-bore

By Jim Fattori

depth for the head of a pin in the retainer
plate is typically +0.001 to +0.003 in. deeper than nominal. Most
pins have a %:.-in. radius where the shaft of the pin meets the
head, so clearance must be provided. Ejector-pin counter-bore
sets, available through most molding supply companies, auto-
matically add a chamfer to account for the radius on the pins.
The tolerance for the diameter of an ejector pin varies
depending on the size, type and manufacturer. It can be as much
as -0.0010 in. below nominal to as little as -0.0000 in. below
nominal. Keep in mind, that’s a full thousandth. Most mold
designers will make the through hole for the pin in the ejector
retainer plate Y%.-in. larger than nominal. This allows a standard-
size drill to be used and
provides roughly no more
than 0.008 in. per side of
“float” in the event the

If the slenderness ratio
is greater than 100, you

can expect the pin will ,
through hole in the plate

does not precisely align with

''''''''''''''''''''''''''''''' the through hole in the core.
The ejector retainer plate can have holes for the ejector

pins, ejector sleeves, core pins, guide bushings, return pins,

support pillars, lifters, screws and various other component

parts. Basically, these plates look like Swiss cheese. Last month

I discussed the problems associated with uneven loads on the

ejector system. Cracking a fragile ejector retainer plate in half

is one of those problems.

SEPTEMBER 2018

Why Ejector Pins Break

Here's the when and how to reduce

An ejector retainer plate can crack
when subjected to an uneven load.

An ejector pin’s unsupported length is a critical variable and a
common cause of its bending, buckling and breaking. If you have ever
watched an Olympic pole-vaulting event, you have seen how much
the pole bends after the vaulter plants it in the box and leaps up to
clear the bar. These poles can be over 16-ft long. If the vaulter holds
the pole in the middle,

| TABLE 1

Pin Diam. Vs. Unsupported
Length (For a Slenderness
Ratio of 100)

instead of at the end, how
much do you think that
pole will bend? Obviously,
not nearly as much.

The material, hardness,

diameter and even the Pin Di.ameter, Un sun;:)((;rted
length of the pole did not in. Length, in.
change. Only its unsup- 52 or 0.0313 0.8
ported length changed. B p— P
The unsupported length

%4 or 0.0781 2.0

is equal to the distance

between two fixed or 342 or 0.0938 2.3

pivoting points of an

7/es or 01094 2.7
object. This same premise
) i , % or 0.1250 31
also applies to ejector pins.
9,

A Swiss mathemati- /s OF 01406 3.5
cian and physicist by the %s2 or 0.1563 3.9
name of Leonard Euler eu or 0.1719 4.3
developed two formulas 36 or 0.1875 4.7
back in the mid-1700s %4 or 0.2031 51
that moldmakers can still

. /52 or 0.2188 5.5
use to predict whether
an ejector pin will buckle Yo Or 0.2344 59
and collapse. One formula Y. or 0.2500 6.3

is rather simple. It is

called the Slenderness Ratio. This ratio is equal to the unsupported
length of a slender column, such as an ejector pin, divided by the
radius of gyration. Don’t get excited. The radius of gyration for an
ejector pin is simply its diameter divided by four. So the formula is:

Slenderness Ratio = Unsupported Length + Diameter + &4
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\’,( = 3 If the value force before it buckles. A pin with that same diameter and an unsup-
' of this ratio is ported length of 1.5 in. can push a part with 394 1b of force before it
greater than 100, buckles. While that may be four times the amount of force, you need
you can expect to be careful here. This quadruple relationship only occurs when
the pin will fail you cut the unsupported length in half. If you reduce that same pin’s
due to buckling. unsupported length by just % in., from 3 in. to 2.5 in., the force only
Working back- increases by 43 1b, which is a factor of just 1.4 times. Regardless, are =
; wards, I used
4 B a Slenderness . . .
: S _ TABLE 2 Buckling Force of Ejector Pins
Spacer blocks on the back of a mold Ratio value of 100
solve a minimum stack-height problem. and solved for L, Minimum Force to Buckle, b
the maximum Pin Diam.,in. Y52 Yie s a2 feu Vs
unsupported length of ejector pins of various diameters. Table 1
details the results for %2-in. through %-in. ejector pins. Unsuppor.ted
Euler developed another, much more involved formula, and Lenstii
1 will spare you from going into too many details about it other 0.50 222 23 3548 8663 17,964 56,774
than to say the formula allows you to calculate the amount of 1.00 55 281 887 2166 = 4491 14,194
force a slender column, like an ejector pin, can withstand before 1.50 25 125 394 963 = 1996 = 6308
it buckles. The formula is very useful in understanding how the 2.00 1% 70 222 541 123 3548
unsupported length of a pin is directly related to the amount of 2.50 9 45 142 347 19 2971
force it can apply to eject a part before buckling.
For example, Table 2 shows that a %.-in. ejector pin, with an 3.00 6 3 %9 241 499 7
unsupported length of 3 in. can push a plastic part with 99 1b of 350 > 23 2 177 367 1159
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e Construction of a new 116,000-sq-ft operations center near Charleston, SC

e The new Jenius Series (506 to 3,709 U.S. tons) with electric injection unit
and servo-hydraulic two-platen clamp

e Upgrades to our best-selling Mars servo-hydraulic molding machines: The Mars II S reflects Haitian’s commitment
the MA II S (67 to 3,709 U.S. tons) to continuous improvement

To our customers, thank you for your partnership. '

To molders looking for a machinery supplier committed to your success, .

call us at 508-459-5372 or 216-452-1000.

FLEXIBILITY WITH TECHNOLOGY TO THE POINT
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Know How

you beginning to see how important
the unsupported length is?
If you think you might have an

. TABLE3

issue with an excessive amount of
unsupported length in a mold, how

- Injection Force on Ejector Pins
- Vs. Buckling Force

Ejector Pin Diam., in.

longevity of the mold by preventing
production personnel from over-
stroking the ejector plates. If you ever
add ejector-stroke limiters, mount them
in line with the machine’s ejector bars.

do you reduce it? The first thing to do Va2 Vhe Y 32

os % 1 I cannot stress this enough. It is probably

is estimate how much ejector stroke
is needed to safely eject the part off
the core. For a new mold, this can vary

Max. Unsupported Length, in.
(Slenderness Ratio = 100)

the most common cause of bent ejector
plates. I like to make the stroke limiters
out of a nylon or a hard urethane to help

depending on the mold design, part

08 16 20 23

absorb the impact caused by momentum

27 31 25.0

geometry, material and other factors.
Typically, you add about a half an inch
or so to the overall height of the part,

Minimum Force to Buckle, lb, at Max.
Unsupported Length

or an improper machine setting.
As shown in Tables 1and 2, the
smaller the ejector-pin diameter, the

but this all depends on ejection speed,

91 15 233 3%

601 1453 93,019 shorter the unsupported length needs to

undercuts, mold design, robotics and
various other factors.
When you order (or design) a mold

Force on Ejector Pin, lb, at 40,000 psi
Plastic Injection Pressure

be to prevent it from buckling. Any pin
% in. or smaller should be stepped or
shouldered to reduce the pin’s unsup-

base, you specify what height you

31 69 123 192

ported length. The shoulder on stepped

276 491 31,416

want the ejector-housing rails to be.
That dimension is equal to the desired
ejector stroke, plus the thickness of the ejector plates and the rest
buttons. You shouldn’t want to go any longer than your estima-
tion, and you obviously never want to go any shorter. If it turns
out that the mold design does
not have the minimum stack
height required for the intended
press, which is common for large
flat parts, it is very easy and rela-
tively inexpensive to add spacers
to the back side of the ejection
clamp plate to make up the

difference. Adding a spacer plate
to the molding machine’s platen,
instead of spacers on the mold,
is rarely a better alternative.

Let’s assume that when the
mold goes into production, an

Cross-sections of

various ways to make

: . ! ¢ ejector-pin buckling problem
i an ejector-pin extension.

starts to develop. If the ejector
stroke can be shortened, do
not add stroke-limiting spacer blocks. They won'’t help reduce the
unsupported length of the ejector pins. You need to reduce the
height of the rails and the length of all of the ejector and return pins
by an equal amount. Ejector-stroke limiters are beneficial only if
you don’t have a buckling problem, but you want to increase the

KNOW HOW TOOLING

Learn more at PTonline.com

Get more insights on tooling from our expert authors:
short.ptonline.com/toolingKH
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pins is %-in. diam., and is available in

Y5-, 2-, 3-and 4-in. lengths. You want the
shoulder of the pin to enter the support plate when the ejector plate is
back against the rest buttons. If a 4-in. shoulder is still not long enough
to enter into the support plate, you can either have custom pins made
or you might be able to use an ejector-pin extension.

Now here’s the weird thing: Several mold-component suppliers offer
extensions for ejector sleeves, but no one that I know of offers exten-
sions for ejector pins. Maybe someday they will realize this is something
molders occasionally need. Until then, we will have to make our own
extensions, and there are multiple ways of doing so, as shown in Fig. 1.

In Fig. 2, the ejector pin on the left is mounted in an ejector-pin
extension, because the shoulder is too short to enter the back of
the support plate. Other pins are depicted with bearing inserts on
the bottom of the
support plate, on the
top of the support
plate, and on both
top and bottom of the
support plate. These
bearing inserts are a
simple way to reduce
an ejector pin’s
unsupported length.
They can be made
of various types of
metal—from bronze
to heat-treated tool
steel, whatever is

your preference. The

If you have to use ejection-stroke
limiters, nylon or hard urethane
are good material choices

ejector pin on the
right uses a thin-

PTonline.com
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walled drill bushing, which I have found to be excellent for this appli-
cation. Here’s a test: Which ejector pin or pins in Fig. 1still has/have a
good chance of buckling due to excessive unsupported length?

Let’s revisit the practice of providing lateral float around an
ejector pin in the ejector return plate. While it sounds like a prac-
tical idea to compensate for any misalignment, one study suggests
that this added clearance actually promotes wear of the through
hole in the core and reduces the force the pin can withstand
before it buckles. If the through hole in the ejector retainer plate

has significant clearance,
the unsupported length
It is nearly impossible increases by an amount
for an ejector pin to
collapse due to high
injection pressures.

equal to the length of the
through hole.

For example, ejector
retainer plates are usually
Y% in.- or % in. thick. Small-
diameter ejector pins have a head thickness of % in. Therefore, the
unsupported length of the pin increases by % to % in. That can be a
significant amount if the diameter of the ejector pin is %« in. or less,
but not much of a concern for pins larger than %-in. diam.

As long as you adhere to the maximum unsupported length
calculated using a Slenderness Ratio of 100, it is impossible for

Indoor Portable & Central Chillers

+ Use Inside Plant Facility for Single Process or Plant Wide Cooling

+ Microprocessor Controller and Display

+ Small Footprint to save floor space

» Environment Friendly Refrigerants

+ Internal Coolant Reservoir And Cirulation Pump

TOOLING

an ejector pin to

collapse as a result ‘ — =
of the material’s DM
plastic pressure on

the face of the pin. J]
Let me prove it: |
Table 3 specifies the

maximum unsup-

ported length using

a Slenderness Ratio m There are several methods

you can use to reduce the

of 100 for various . .
i unsupported length of an ejector pin.

size ejector pins—
from %: in. up to
a full 1.0 in. It then shows how much force it takes for the pin to
buckle at that unsupported length. Lastly, it shows how much force
is applied to the face of the pins using a ridiculously high plastic
pressure value of 40,000 psi. Every pin can withstand two or three
times more than this excessive amount of pressure.

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.

Outdoor Central Chillers
» Complete Outdoor Chilling System with Refrigerant
Zones and Pumping System
+ For Use In Most Outdoor Climates
+ Central Unit for Plant Wide Cooling for Many Processes
* Integral Air-Cooled Condenser

Water Chillers with New Product Warranties, industry recognized components for Maximum Reliability, Economically Affordable
capital equipment providing perfect bottom-line returns, and a network of factory trained technicians for Unbeatable Service.

+ Environment Friendly Refrigerants + Microprocessor Instrument Controls « Non-Ferrous Construction « Small Footprint «

Factory Phone

For information online

317-887-6352 \yww.Temptek.com
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Other Products: Temperature Control Units, Pump Tanks, Cooling Towers, Material Dryers, Loaders, Granulators

525 East Stop 18 Road Greenwood, Indiana 46142

Phone: 317-887-6352 Email: sales@TempTek.com
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Accredo Packaging  Sugar Land, Tex.

By Jim Callari
Editorial Director

Accredo’s Credo: Designed for
Sustainability, Built for Success

In fewer than 10 years, Accredo Packaging has developed
innovative packaging solutions—including the first-ever
all-PE barrier standup pouch—while maintaining its
commitment to being ‘green!

Accredo runs In fewer than 10 years, Accredo Packaging has become a force in sophisticated films for high-end pack-
mm:gﬂ aging, fueled by a business strategy whose structure from the time it filled its first order in June 2009 has

produce films been built on a foundation of innovation, integration, and sustainability. With sales increasing at a clip

in three-, five- of a 20% a year, the company (accredopackaging.com) has already outgrown its 350,000 ft? plant in Sugar

and nine-layer Land, Tex., and is building an additional 200,000 ft2 plant on its 32-acre campus that it expects to occupy
configurations.

Photos: Adrian next year. When all is said and done, the flexible packaging producer expects to employ more than 500

Arroyos people in a 24:7 operation that combines high-end film processing—every structure is multi-layer, with
capabilities up to 9-layer—with sophisticated printing, laminating, bag- and pouch-making technologies.

The Accredo model is patterned after its sister company, Advanced Polybag Inc. (API), which for

more than 30 years has been making grocery sacks in four plants in the U.S. and one in Thailand.
Whereas most commodity film processors that venture into high-end packaging take the acquisition
route, Accredo was started from the ground up. States Rex Varn, the firm’s executive v.p., “The ownership
diversified into the high-end packaging business because it saw growth in the grocery-sack market
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had leveled out. The idea was to get into
producing high-valued products.”

The affiliation of API and Accredo gave
the latter a degree of buying power that
start-ups don’t normally enjoy. States Varn,

“We don’t buy the same materials as API but
purchase from the same resin suppliers.
That gave us some purchasing power.
Instead of being an unknown entity, we
came in with purchasing leverage not only
for resin but for equipment too.”

The company’s North American produc-
tion facility has multiple blown-film extru-
sion lines from Windmoeller & Hoelscher
Corp., Lincoln, R.1. (whcorp.com), with tech-
nology to produce three-, five-, and nine-

Complete integration and sustainability help
. drive innovations at Accredo, says company
i chairman/CEO Hank Nguyen (r) and EVP Rex Varn.

Accredo Packaging

On-Site

time, according to Cohn, a national
brand was testing film made
completely of the renewable PE

for towel and tissue film. Accredo
believes it’s the first film extruder
to run this material.

Accredo officials were reluc-
tant to disclose the size of the
company—either in terms of sales,
volume of resin consumed, or
precise number of processing lines.
It did acknowledge that the expan-
sion will enable the company
to boost annual production of
flexible film from 1.5 billion ft to
2 billion ft. “We’re not small, and

layer structures. In short order, Accredo

will commission a new W&H blown film

line that will be equipped with machine-direction orientation tech-

nology. This technology will enable Accredo to produce lightweight,
“breathable” films down to 11g/m? for applications that include

diapers and feminine-hygiene products, as well as medical drapes
and gowns.

In the last year,
Accredo North
America also added
two new 10-color W&H
Flexographic printing

SQVeﬁth
| ‘gener ation

# €XSHWASHER

presses, with another
W&H press sched-
uled to arrive by early

. . . first-quarter 2019. In
Working collaboratively with

Dow, Accredo produced a
‘game changing” all-PE, stand-
up pouch that has barrier
properties and is recyclable.

addition, it recently
installed a three-layer
tandem laminator
_ with registered over-
............................. varnish capability.
Much of Accredo’s product offerings consist of barrier films
for gas-flushing and vacuum-packaging applications that can be
utilized on both vertical and horizontal form-fill-seal machines.
The firm also produces roll stock and stand-up pouches that can
be furnished on a turnkey basis with sliders, zippers, spouts, and a
hook & loop reclosure. Accredo’s product lines also include towel
and tissue overwrap, collation shrink film, wicketed bags, and
biobased films. Films are produced in thicknesses from less than
1 mil up to 10 mil. The firm processes PEs of various types, along
with renewable PE, PP, nylon, EVOH. “We run Braskem’s ‘green PE
based on sugarcane feedstock,” notes Malcolm Cohn, Accredo’s

’

director of sustainability. “We’re seeing a lot of growth for these
films in sealant webs and for towel and tissue overwrap.” At press

@plastechmag

while we may sometimes compete

against billion-dollar businesses,
we don’t consider ourselves large by any stretch of the imagination,”
Varn says. “However, we have tools at our disposal—including
a million-dollar-plus lab—that companies of our size wouldn’t
normally have. Since we're family owned, we react quickly. We can
walk down the hall and talk to the owner and get an answer after a
meeting. Decisions are made quickly. Our owners are quick to say
yes or no, and if it’s yes, we’'re ordering the equipment tomorrow.”

States David Bertelsman, Accredo’s director of R&D & Technology,

“Being fast and nimble is critical to us. As a custom flexible packaging
manufacturer, it’s vital that we understand the packaging needs of
our customers and respond to those needs quickly. Our mission is to
develop films that add value to customers. The tools in our lab allow
us to analyze competi-
tive structures so that we
understand their charac-
teristics and how they are

performing.” ),
He adds, “We can \é
analyze film through N

microscopy, barrier
analysis, and field char-

acterization. We have
DSC and FTIR capabili-
ties. The tools support

big part of Accredo’s
i business is collation film
both our own quality for shrink bundling water
control and production i " " P
as well as R&D. And we

have results in hours, as opposed to the weeks it would take if we
were to send film samples to outside labs.”

Adds Varn, “Sometimes customers come to us for a product

having similar characteristics to what they are already using. We

can certainly come up with that ‘me too’ product, but over time =
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we’ll work with them to develop a lower-cost or more sustainable

option. Our sustainability story is a very strong point of differen-
tiation between us and our competitors.”

THE SUSTAINBILITY STORY

Accredo demonstrates its commitment to green in several ways,
says Cohn. “We’ve integrated sustainability into every aspect of
Accredo’s business model,” he says. “As one of our core values,
sustainability is critical in the products we create, their impact
upon the environment, our worker-safety initiatives and our
environmental policies.”

Accredo utilizes 100% wind-generated electrical power and
is said to be the first flexible packaging plant in the U.S. to be
granted LEED (Leadership in Energy and Environmental Design)
Silver certification under the U.S. Green Building Council (USGBC)
rating system. LEED promotes sustainable site development and
material selection, water conservation, energy efficiency, and
indoor environmental quality. The company is also BRC (British
Retail Consortium) certified (“AA” Rating), a global standard for
food safety established in 1998.

Accredo also offers four sustainable packaging options, Cohn
elaborates. Its “conventional” sustainable
option product offerings are so named because

they provide high-barrier films sourced from

Accredo Packaging

Varn recalls, “We worked with the recycling community to
make sure the product met their requirements. This was a long-
term project and took a year to qualify. We were the first to develop
a film product that is both recyclable and has gas-barrier properties.
The moisture barrier is improved as well.”

There’s a lot of “secret sauce” that went into making this
possible. Notes Bertelsman, “Sophisticated raw-materials tech-
nology and high-tech machinery combined with processing
know-how allowed us to put structures together to create barrier
performance and recyclability along with all the other functional
performance that these films must have to be successful.” The
pouch was created for Seventh Generation, Burlington, Vt., making
it the first laminated recyclable package for dishwasher pods.

Its renewable option, including Accredo’s previously noted
work with Braskem, is third-party certified in accordance with
ASTM D6866. The material can be run on existing equipment
without compromising line speeds.

Accredo is said to be the first company in the world to manu-
facture a zippered standup pouch made from components certi-
fied compostable in accordance with ASTM 6400 standards for
compostability in industrial composting facilities. Cohn says new

developments in compostable film technology
- enable Accredo to produce compostable packaging
= with high moisture and gas barriers.

PACKAGING” INC.

conventional hydrocarbon-based raw materials %: AcCCR=E0D0

but produced in a more sustainable production
process. Cohn states, “We’ve revolutionized the
packaging industry by developing a proprietary
printing process that brings new meaning to the
term ‘expanded color gamut. Accredo’s state-of-
the-art printing process can reproduce a world of
limitless colors and is so finely tuned that we can

el forming s package are

¢ s conpesting faciltes:

guarantee a consistent visual match from job to

TR cocone ) ot

PREMIUM SUSTAINABLE PACKAGING

Included in its
sustainable product
offerings are
compostable films

job, whether hours or months apart. Driven by
an innovative ink-delivery system, we eliminate
all ink changes (resulting in up to 95% less ink
waste and significant reduction in solvent usage)
and high-speed setup between jobs.”

Designed for Sustainabiliy,

et gdacs witASTM 6400 |
e e s o comorbiny

AHEAD OF THE CURVE
At the outset, Accredo will use its new plant for

Built for Success”

warehousing. But it was built, according to Varn,
“in preparation for and anticipation of continued
growth.” He explains, “Ownership likes to be
ahead of requirements, and basically we need
more capacity. The building has a raised roof to
accommodate installation of additional blown
film extrusion lines. Like the original plant, this
facility will be equipped with a rail line. Material
is fed by railcars to indoor silos, which convey
resin to multi-component gravimetric blenders.
Depending on the order size, lines can run for a

converted into

Its recyclable option is perhaps best illus-
trated by Accredo’s 2015 collaboration with
the Dow Chemical Company, Midland, Mich.
(dow.com), and the Sustainable Packaging
Coalition (SPC). That effort resulted in the development of
all-PE, fully recyclable barrier film for pouches that can poten-
tially replace co-mingled, multi-material structures (e.g. PET/
LDPE), which are primarily landfilled. The product is made with
Dow’s Retain modifiers. Dow says it’s the first package of its kind
with barrier film that can be recycled in a PE recycling stream.
Accredo can supply film—trademarked AccredoFlex RP (recyclable
pouch)—in up to 18 layers by laminating two nine-layer structures.

SEPTEMBER 2018

zippered standup
pouches like this.

few hours to days on end.

“Accredo has grown significantly since its
founding in 2009,” says Varn. “We attribute our
continuing success to our company owner’s
investment in leading-edge technologies, including high-tech plant
operations, a dedicated workforce, and exceptional customer ser-
vice,” adds Varn.

Concerning future growth, Varn observes: “The further down-
stream the product goes, the more assets it touches during manu-
facturing. In the case of pouches, for example, we do it all. And there
is lots of ongoing conversion to standup pouches from boxes, cans,

jars, etc. We feel we have a leadership position there, as well as in

shrink-bundling films and towel/tissue-wrap films.” &
PTonline.com
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INJECTION MOLDING

Pellet to Gate
Control:

he Value of a Holistic
View of Melt Management

Molders tend to think about the elements of a melt-delivery
system, from screw to hot-runner gate, in isolation from each
other. But taking an integrated view of the whole system can

have big consequences for cycle time, part quality, scrap
rates, and energy consumption.

Injection molding: A pellet goes in, and a few moments later a part comes out. Seems simple Consider the
enough, but what really happens in between these points, and how can optimization of this _entire melt-
delivery system

By Bruce Catoen ; o ] ) from screw to
Milacron Inc. machine barrel and the hot runner can significantly impact your molding hot runner as an

process create value for you in your operation? What happens in the

productivity and quality. In this article you will learn how to recognize ways integral whole if
optimization is

to improve the process of melt creation, delivery and control so that your operation can put .
P P 2 y P P to be effective.

more good parts in the box at the end of the day.
Operating a profitable molding facility continues to be a greater and greater challenge. 7777
Molding complexity continues to increase due to the demand for thinner, lighter and more
complex parts. Customers are asking for increased precision, new resins and additives, multi-
materials, higher cavitation, frequent color changes, and faster cycles. As a molding cell is pushed
ever closer to its edge of acceptance, any weaknesses in the system become more exposed. These

weaknesses can create significantly more difficulties in maintaining OEE (overall equipment effi-
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Melt Management

ciency). In these cases, the importance of melt quality and balance 16-cavity 28-mm cap mold; four different hot-runner configura-

of fill, for instance, become more and more critical. tions (see Fig. 1); and Lexan PC resin were used in different com-
Not many binations in order to determine the optimized configuration and
molders consider the difference between the worst and best configurations. Fill
TABLE 1 Average to Great: the entire process balance, pressure drop, part dimensions, color change, energy
A Few % Matters L ' ' '
from pellet to gate. consumption, and process
ECE Average Top 10% Frequently, each Windovs./s were evalluated to Could an o p timized
Molder | Molder ?f the elements . determine the optimal perfor- melt distribution
Availability, % 90 9% in t?le .ﬂozv.pe;th is mance. Here’s what was found: system he lp an
optimized inde-
formance - average molder
Per ' ' % 96 98 pendently; and as InJ.ect!on P.ressure vs. becomg a world-
Quality, % 96 98 aresult, th?y .could Injection T|n.1e.: Ideally., a class molder?
OEE, % 83% 20% be sub-optimized partshould be injected withas ¢
for the system’s little pressure as possible, as
performance. The that reduces clamp tonnage, machinery stress, mold wear, energy
difference between an average and a world-class molderisonlyafew  consumption, molded-in stresses on the part, flash, ejection
percentage points (see Table 1). Could an optimized melt-distribu- issues, and other plastic part issues. If the molding workcell has
tion system help an average molder become a world-class molder? insufficient injection pressure or if the resistance to fill the part

EXPERIMENT IN OPTIMIZED MELT DISTRIBUTION

. e o IEZXA Injection Pressure vs. Injection Time
A set of experiments was conducted to determine if an optimized

melt-distribution system could create a more homogeneous melt 37,000 Screw
and if that, in turn, would help to improve the overall perfor- ‘7 1.5 - 2 ksi
mance of an injection molding workcell. A 200-ton Milacron- 332’000
Fanuc Roboshot machine with two different screw designs; a § 27,000 Hot Runner
h <h 6 - 8 ksi
- i a
m Four Hot-Runner Designs £ 22,000
Hot-Runner Design A Hot-Runner Design B "é
1-level, brazed, 1-level, gun drilled, ‘= 17,000 0,07 sec)
- .07 sec
large channels (88 cc) small channels (54 cc) 0.25 sec
3 o © 12,000 t y ' ' ' ! !
! 015 0.2 025 03 035 04 045 0.5 0.55

Injection Time, sec

== Screw B+ HRA == ScrewA+HRA ==ScrewB+HRB
== ScrewA+HRB <=<ScrewA+HRC ==ScrewA+HRD

JL

e
i‘i Hot-runner layout impacted the required fill pressures by
© up to 6000 psi, or 30-40%. Channel sizes were the major
factor. Also, an unbalanced hot-runner system required
10-15% extra pressure to fill out all the parts. Screw

;ITt-Rllmner ge.ﬁ'g; ¢ I2-I(:t-Rllml;|er Dgﬂgn D design additionally impacted injection pressures by up
-level, gun dritled, -level, brazed, t0 2000 psi or 6-8% of the total fill-pressure requirement.

large channels (88 cc) small channels (54 cc)

is too high to make a good part, a variety of defects such as sinks,
warpage, short shots and dimensional variation can occur. Each

of these defects could cause significant quality and uptime issues,
which would reduce the overall OEE of the workcell.

The pellet-to-gate system can have a major impact on the

required injection pressure to make a good part (Fig. 2). The hot-
An experimental test of the influence of various elements

of the melt-distribution system on processing and ) :
part uniformity used four different hot-runner designs, (41 MPa), or 30% to 40%. Channel sizes were the major factor deter-

runner layout impacted the required fill pressures by up to 6000 psi

including two each with larger and smaller melt channels. mining the required injection pressure to produce an acceptable =
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part. The balance of fill was also found to have a significant effect on
the required injection pressure. An unbalanced hot-runner system
required 10% to 15% extra pressure to fill out all the parts. Screw
design additionally impacted injection pressures by up to 2000 psi
(14 MPa) or 6% to 8% of the total fill-pressure requirement.
Together, an optimized screw and hot-runner design could

reduce required injection pressures by
almost 50%. On an overall basis, the most
optimized melt-distribution and control
system reduced injection time by 0.25 sec.
This equates to more than a 3% improve-
ment in OEE and almost 6 million addi-
tional parts a year.

Fill Balance: One of the main objectives
of the melt-delivery system is to deliver

molten plastic in an identical rheological condition to each cav-
ity in the mold. A well-balanced mold runs a faster cycle, higher
uptimes and more uniform parts. The degree of balance is typi-
cally determined by molding a statistically significant series of
short shots (80% to 90% filled) and measuring the part-weight
variation between the molded parts. The smaller the part-weight

variation, the better the balance.

Frequently, each of the
elements in the flow path
is optimized indepen-
dently; as a result, they

could be sub-optimized for

the system’s performance.

In this experiment, two screw designs and four hot-runner
designs were evaluated to find the best hardware configuration for
fill balance. The best combination of screw and hot runner could
improve fill balance by 17% over the worst combination (Fig. 3).
Improved fill balance was also shown to reduce average part weight
0.05 g and reduce part-size variation by 0.1 mm. The barrier-type

screw produced parts with higher part-
weight variation and higher average part
weights. Typically, the hot runner is the
singular focus to resolve fill-balance
issues, but it can be seen in this test
that the screw has a meaningful impact
on fill balance, regardless of the hot-
runner configuration. In terms of the
hot runner, the design with the largest
channels and the smoothest rounded

corners resulted in the best fill balance. This is because the flow of
molten plastic in a runner channel is laminar. The material nearest
the walls of the melt channels experiences more shear than the
material that flows in the center of the channel. When the plastic
rounds a sharp corner, even more shear and momentum loss occurs.
A 3% to 5% improvement in OEE could be achieved with the most

optimal combination of equipment configuration.

A rFill-Balance Impacts of Screw & Hot-Runner Design
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Part Weight Distribution (150 RPM Screw)
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.
a

Part Size Distribution (150 RPM Screw)
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E 259
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25 20 ] yo 020
5.80 0.000

A/A B/A B/B A/B/A/C A/D
= Avg. - Std. Deviation

The best combination of screw and hot runner improved fill balance by 17% over the
worst combination. Improved fill balance reduced average part weight 0.05 g and
reduced part-size variation by 0.1 mm. The hot runner with the largest channels and
the smoothest rounded corners resulted in the best fill balance. Also, the barrier
screw produced parts with higher part-weight variation and higher average part
weights. Typically, the hot runner is the singular focus to resolve fill-balance issues,
but this test shows that the screw itself has a meaningful impact on fill balance.
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Fill-Balance Impact

of Injection Speed

Weight Range vs. Injection Speed
0.3

0.25
0.2
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0.1
0.05
0

Part Weight Range, g

60 70 80 90 100 110 120 130
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Avg. Weight vs. Injection Speed

1.62

1.6
1.58
1.56
1.54
1.52

1.5
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Injection Speed, mm/sec

Screw/HR -A/A -B/A -B/B ~A/B =A/C =A/D

Avg. Part Weight, g

As injection speed increased, part
weight decreased and weight range
also decreased. A hot-runner design
that reduces pressure drop helps take
optimum advantage of injection speed.
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I park-to-Natural Color Change Part Weight vs. Injection Speed: Any
201510 5 3 1 reduced variation in part weight improves

Screw A+ HRD the performance of a multi-cavity injection
Screw A+ HRC

Screw A+ HRB

molding workcell. It can be seen Fig. 4 that
as injection speed increased, part weight

decreased and weight range also decreased.
Screw B + HR B

Screw B + HRA
Screw A+ HRA

In order to take advantage of this phenom-
enon, the system must have a lower pressure
drop and an equal fill balance. So if the fill

balance and pressure drop in the hot-runner
0 5 10 15 20 25 30 35 40 45 50

Number of Shots to Change Color

system is optimized, it provides an oppor-
tunity to further improve the part cost via

Hot H ‘_ =% : ; " lower part weights and faster cycles.
Runner o
Type A B c x Color Change: The fastest color change

* Based on 100 color . .
changes/yr in a can be achieved with hot-runner configura-

AN 48-cavity mold tion D and screw design B, although this
Screw B running 4 sec. combination was not tried together (Fig.
5). Screw B exhibited a 24% improved
Screw B exhibited a 24% improved color-change time compared with screw A, color-change time compared with screw
mostly due to reduced channel depths and higher compression ratio. Hot-runner A, mostly due to reduced channel depths

configuration D performed best, as it has small runner sizes and a contoured
channel layout. It is well established that color-change times can be enhanced
with higher shear rates (smaller channel and flight depths), as this reduces the configuration D performed best, as it has =
residence time of the plastic nearest the barrel and melt-channel walls.

and higher compression ratio. Hot-runner

Performing complex measuring jobs
at a glance.
ZEISS Computed Tomography

ZEISS X-ray family

Industrial computed tomography gives you entirely new insights by making it possible to capture the whole
volume with all internal structures. With the ZEISS X-ray family, you can successfully perform complex analysis,
measuring and inspection jobs with only one scan. Visit the ZEISS booths at IMTS — East Building, 135502
& 135655 (ZEISS X-Ray Solutions). Register for a learning session and a chance to win ZEISS gear!

Find out more at www.zeiss.com/imts-2018
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IEXXA Energy-Consumption Impact of Screw & Hot Runner

small runner sizes and a contoured channel layout.

. ... Iti 11 lished th lor-ch i
Energy Consumption ($/Yr, $0.066/kWh, 7000 Hr/Yr 16 Cavities) tis we est?b 1s. ed that color-change times can be
enhanced with higher shear rates (smaller channel and

.g ;g'ggg $4800 to $7200 per Yr flight depths), as this reduces the residence time of the
"é_ 1 9:500 Savings/ 48° Cavities plastic nearest the barrel and melt-channel walls. The
3 £ 19,000 - (5-8%) contoured melt-channel path and the lack of a barrier
§ I 18,500 | l | section in the screw are also important for short color-
‘?’ 18,000 | l change times, as the smooth paths reduce locations

2 17,500 | where the old color can hang up. Overall, any geometry
“ 17,000 ~— that promotes “washing out” the previous color will

Screw A ScrewB Screw B | Screw A | Screw A Screw A
+HRA | +HRA | +HRB | +HRC | +HRB | +HRD

Screw and Hot-Runner Combination

mwﬁmﬁﬁ

Screw A, G-P

reduce the time it takes to change colors.

Energy Consumption: A properly designed melt
system is also the most efficient from an energy
standpoint. The experimental results (Fig. 6) show
that a molder could save between $4800 and $7200 per
year on a 48-cavity mold of this configuration by using

screw design B and hot-runner design B. This repre-

Screw B, Barrier sents a 5% to 8% improvement in the required energy.

A properly designed melt system is also the most efficient from

an energy standpoint. Experimental results showed that a molder
could save between $4800 to $7200 per year on a 48-cavity mold of :
this configuration by using screw design B and hot-runner design B. :

This represents a 5% to 8% improvement in the required energy.

TABLE 2 Overview of Performance (Non-Weighted)
Values Indicate Relative Impact - Higher Values
Indicate a More Positive Impact

Hot Runner Type

Screw A, G-P

Energy

Color Change

Thermal Stability

Fill Balance

Pressure Drop

Process Window

Total

Screw B, Barrier

Energy

Color Change

Thermal Stability

Fill Balance

Pressure Drop

Process Window

Total
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(Amorphous PC:
SABIC Lexan LS2)

OVERALL SUMMARY OF PERFORMANCE

Table 2 shows the relative performance of each screw and
hot-runner combination. Note that no single combination
of screw and hot runner was optimal for each variable
tested. For instance, the best performing combination for
pressure drop was not the best solution for optimal color
change or energy consumption. This is why a molder may
settle for a “general” solution that has a balance of good
results versus a best result for their particular case.
However, the molder should carefully weigh the costs of
optimization versus the net benefit it creates. Even a couple
of percentage-points improvement in OEE can easily
justify the cost of a new hot runner or screw and barrel.

THE KEYS TO EFFECTIVE MELT MANAGEMENT

1. Know the pellets. The first and foremost consider-
ation in optimizing a melt-distribution system is to
know the resin you are processing. Each type and spe-
cific grade of resin has different characteristics and the
system design must take these into consideration for
optimal performance. Designing the hardware to match
the needs of the plastic is the first and foremost require-
ment in optimization.

2. System thinking versus equipment thinking. The
process of melting the plastic and conveying it to the
gate of the mold is a complex interaction of the resin,
dryers, loaders, color or additive mixing, injection
molding machine, and hot runner. All these parts of the
process interact and depend on one another for optimi-
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Melt Management

zation. Typically, each element is optimized in isolation from the 4. Screw tip to hot-runner inlet. Although it seems like an
others and, as such, a sub-optimized system is created. obvious fact, the interface between the hot runner and the injec-

tion unit must match in size and contact radius. Any mismatch in
3. Plasticating. The process of creating a homogenous melt alignment or size can cause flow restrictions, hang-up spots and
and injecting it into the hot runner is a key to being a world- pressure loss. Any of these, in turn or together, can reduce OEE via
class molder. The screw configuration has a major impact on slower cycles, increased scrap or greater downtime. =

melt homogeneity, which is

closely related to repeating FEA Particle Tracers
weight precision and melt-

. . ? 3 2 FEA particle trace shows that two
temperature uniformity. L ‘E L ) apparently balanced hot runners
Type B screws exhibited r Bl | yield quite different fill balances.

1 2 5 The colors represent melt particles
having the same residence time in
j the melt stream. The single level
= " = i H-style manifold creates non-
screw when molding this L j : uniform shearing in the hot runner,
grade of PC resin. The high rﬁ s ﬁ r s resulting in unbalanced fill. The
] . ] =]; X-style melt-channel path creates
viscosity of this grade led to a . . . : a much more even shearing profile
high dependence of homoge- Hot Runner B Hot Runner BD and resulting filling pattern.
neity on screw geometry. The .

poorer temperature homoge-

neity and larger temperature e —
fluctuations than the Type A

level of homogeneity that is

created in the screw is carried into the hot runner and the QUESTIONS ABOUT INJECTION MOLDING?
mold. As the old saying goes, “Garbage in produces garbage
out,” so creating a good melt is critical. Visit the Injection Molding Zone.

Pnsign

. . Smart Solutions To Keep You Moving!

ENSIGN DESIGNS & MANUFACTURES

* SYSTEMS INTEGRATION * MATERIAL CONVEYING * ADVANCED DUMPING TECHNOLOGY
* WEIGH SYSTEMS * MIXING AND BLENDING * CONTAINER FILLING/UNLOADING

ENSIGNEQ.COM | 616.738.9000 | SALES@ENSIGNEQ.COM

@plastechmag Plastics Technology 59


https://ensigneq.com/
mailto:SALES@ENSIGNEQ.COM

INJECTION MOLDING

shearing in the hot runner, which in turn can

IEXY overall Melt-Homogeneity Impact create problems in the molded parts.

Conversely, the hot runner with an X-style melt-
Benefits of Pellet-to-
Gate Melt-Delivery
Optimization:

. hannel path cri much mor n
Part weight or channel path creates a much more eve

dimensions vary shearing profile and resulting filling pattern.

due to variation  Fiashi
Poor gate : : Flashing . -
quality due T[T in some Improved Precision The overall message here is that the screw
to variance hcawtlﬁs, * Reduced Reject Rates and hot runner act in conjunction with one
in packing short shots . Unif Filli f :
in others nitorm Fitling o another to manage and control melt creation
Impact of Cavities and distribution in the injection molding
Poor Melt ° Les§ P'art-Weight process. If either the screw or the hot runner
Homogeneity . Variation ar]d Lower is poorly designed, the other element cannot
Long color Higher Average Weight . . ..
changes injection function properly. Failure to optimize the
’ .
burning, pressure * Shorter Cycle Times interaction between the screw and hot runner
SP(lia);y (();Ller . reqlt“"ed tt(; * Improved Part Quality can cause significant problems, resulting in
efe make par o
U'}gﬁge;s;;' Y P * Lower Ene 'rgy reduced quality, yields and profits.
s Consumption As in many things, the chain is only as
* Lower Part Cost strong as its weakest link. The same can be
Summary of impacts of melt homogeneity said of the melt-distribution system. An
on productivity, quality and economics. optimized solution from the pellet to the gate

has a material and

meaningful benefit The ﬁrst and
TABLE 3 Average to Great: A few % Matters (Best Values Boldfaced) to the molder. foremost
The difference consideration

Baseline Faster Lighter Greater Energy All between average and . . e
Cycle Parts Uptime Efficient L . In optimizing
optimal is material a melt-distri-

Cycle,sec 6.5 6.1 6.5 6.5 6.5 6.1 to profitability. .
Variations in di bution system
Weight,g 175 1.75 1.70 175 1.75 170 anations i cimen- is to know the
. sions, part weight, .

Uptime, % 90 90 920 91 20 95 . resin you are

balance, gate quality, rocessin
Yield, % 9 96 96 97 96 98 recovery,andcolor p g

hange can easily
Energy Use, ¢
Relative 1.0 1.0 1.0 1.0 Uk L make a 1% difference in the system output—
6% scrap, uptime, color change, cycle time (Fig. 8).
‘:\n';“;itl g M{V‘ $17,000 6;’ “QM $2600  Higher In this experimental example, a molder could
arts arts
P OEE improve its OEE by 6% simply by optimizing

60 Plastics Technology

48-Cavity Mold; PP @ 50¢/Lb; 300-Ton Servo-Hydraulic Machine;
Conversion Cost: $100/Hr; Run Hrs: 7000/Yr

5. Hot Runner. The task of the hot-runner system is to convey the
melt to each of the mold cavities in precisely the same state in which
it left the barrel/nozzle. The hot-runner system is not able to adjust
any melt inhomogeneity. If a hot-runner system is not correctly
designed or manufactured, it may cause disruption to production
and flaws in parts. A hot-runner system requires uniform tempera-
ture distribution along the flow path, minimum possible pressure
drop, no hang-up spots, and moderate shear rates. An unbalanced
layout of the hot-runner melt channels can lead to many problems
in the parts. As can be seen from the 3D particle-tracer images in Fig.
7, two seemingly balanced hot-runner channels can produce dif-
ferent results. The single level H-style manifold creates preferential

SEPTEMBER 2018

the melt-distribution system. With a 48-cavity

PP cap mold based on this experimental design

(Table 3), running 0.4 sec faster than baseline
could mean 9 million more parts/yr. Saving 0.05 g in part weight
could save $17,000 in material cost alone. And only 1% greater
uptime could yield 6.5 million more parts/yr. Clearly, retrofitting
your existing melt-distribution system is worth considering, as the
payback for the new components is in many cases only a matter of
a few months, and is meaningful and lasting.

ABOUT THE AUTHOR: Bruce Catoen has held the role of Chief
Technology Officer for Milacron since 2014 and has worked in a
variety of senior leadership roles at Mold-Masters and HusKky since 1988.
Bruce is the named inventor on 52 patents. He co-authored the book
Selecting Injection Molds (2007) and has published numerous papers in
trade journals and presented at many technical symposiums.
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Troubleshooting

Reducing Low-Level

Background Gels

in PE Film

While considered acceptable in many cases,
they need not be tolerated and are usually
attributable to minor screw-design flaws.
Here's some advice on what to do about them.

m

Many polyethylene (PE) film products have a low level of back-

ground gels that are considered acceptable for most end users and

By Mark A. Spalding,
Xiaofei Sun, Eddy I.
Garcia-Meitin, and
Stephen L. Kodjie
The Dow Chemical
Company

Gregory A. Campbell,
Clarkson University/
Castle Associates

Timothy W. Womer
TWWomer and
Associates LLC

applications. These gels, however, do not
have to be accepted. They exist due to
minor design errors in the screw. Screw-
design techniques are available that can
reduce the occurrence of this type of gel.
The term “gel” refers to any small
defect that distorts a film. The low-level
background gels at issue here typi-
cally do not alarm the quality-control
managers in the plant, and as such the

film is considered “prime.”

m Photomicrographs of contaminants in film products: a) hard carbon speck from
maleic anhridride plate-out; b) polyester contaminant; c) iron oxide particle; and d) a fiber.

V.

2) Polymers that are crosslinked via an oxidative process;

3) Highly entangled polymeric material that is undispersed but not
crosslinked (unmixed);

4) Unmelted resin or solid polymer fragments;

5) Filler agglomerates from masterbatches;

6) A different type of resin or contaminant such as metal,
wood, cloth fibers, insects or dirt.

The two types of gels that are the focus of this article are low levels
of crosslinked gels and unmixed gels. A crosslinked resin gel is typi-
cally formed during an oxidation process, resulting in crosslinking
of the resin chains and generation of discolored gels. Highly entan-
gled gels are typically high-molecular-weight polymer chains that
are entangled and thus
are difficult to disperse
during the extrusion
process. When analyzed
using a hot-stage micro-
scope, the highly entan-
gled gel type will melt as
the stage temperature is
increased. When the

There are many types of gels; these are the most common:

1) Highly oxidized polymeric materials that appear as brittle

black specks;

62 Plastics Technology
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stage temperature is
then decreased, the gel
will recrystallize, creating the appearance of a gel as a solid polymer
fragment. If the gel is exposed to a shear stress right after melting,
the stress will often disentangle the chains such that they will not
reform when cooled. Since these gels are not oxidized, they are not
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associated with color. They are commonly referred to as undis-
persed or unmixed gels.

Troubleshooting PE film extrusion processes where gels are
appearing can be difficult due to the number of different types

50 pm

.

C——

m Photomicrographs of gels that originated from stagnant
regions of the screw, such as from Moffat eddies: a) a bright-field
photograph, and b) the same gel photographed using epi-

fluorescence illumination, indicating that the gel is highly oxidized.

of gels. Because gels can originate from numerous sources, the
troubleshooter must be able to identify the characteristics of the
gel and recognize the likely source. Process changes must then
be performed to mitigate the gel defects.

GELS THAT OCCUR DUE TO ‘MOFFAT EDDIES’

Many PE film processes exhibit a low and continuous level of

gels. These are typically oxidized and crosslinked PE material.

They occur as black specks and brown soft gels. The gels typi-

cally originate from regions of the screw that were stagnant,
allowing the resin to have

. long residence times such
Troubleshooting &

PE film extrusion
processes where gels
are appearing can be

that it will degrade.
Photomicrographs of these
types of gels are shown in
Fig. 2. Typical gel sizes range

d’fﬁcu‘t du? to the from 50 to 250 microns.
number of different
The most common

source of these background
vvvvvvvvvvvvvvvvvvvv gels is stagnant regions at
the flight radii. The stagnant regions occur because of the
formation of “Moffat eddies” that are due to small flight radii.
A photograph of a screw with degraded resin at the flight radii
is shown in Fig. 3. This degraded material will slowly separate
from the screw and contribute to a constant and low level of
gels in the film product. The resin will be in the Moffat eddies
for extended periods of time, such that antioxidants cannot

prevent the degradation.

@plastechmag

GELS

Moffat eddies are recirculations or vortices that occur at
sharp corners, as shown in Fig. 4. That is, when fluid is put in
motion with top-driven cavity flow, flow circulation is generated
in the channel as shown in Fig. 4. A secondary circulation also
develops in the corners of the channel, creating a low-
velocity helical eddy that is outside the high-velocity
flows of the main part of the channel.

The Moffat eddies that create the degraded resin occur
because the flight radii are too small for the depth of the
channel. If the flight radii were larger, the Moffat eddies and
consequent resin degradation would not occur. Flight radii
sizes are shown in Fig. 5. Flight radii that are 1.5 times larger
than the local channel depth are recommended for PE resins.

POORLY DESIGNED MADDOCK MIXERS

Poorly designed Maddock mixers are sources for two types
of gels that can appear at a low and continuous level. The
gel types include thermally oxidized gels, as shown in Fig.
2, and unmixed gels. As stated previously, unmixed gels
are highly entangled species that are molten when they
are discharged from the die, but solidify first upon cooling
to produce a gel that appears as a solid polymer fragment.
Photomicrographs of an unmixed gel going through the heating and
stressing process are shown in Fig. 6.

Unmixed gels can be easily removed from an extrusion process
by subjecting all molten resin to a one-time high level of stress near
the discharge of the extrusion screw. This stress is easily applied
using a Maddock-style mixer with a relatively tight clearance on the

Flow

m Shown here is degradation at the pushing
¢ and trailing flights of a screw running LLDPE.

mixing flight. A schematic of a Maddock-style mixer is shown in
Fig. 7. The mixer is designed with pairs of inflow flutes and outflow
flutes and a mixing flight with a narrow restriction. The resin flows
into the inflow flute. Next, the flow is passed through the narrow
restriction created by the mixing flight and the barrel wall. This =

QUESTIONS ABOUT EXTRUSION?

Learn more at PTonline.com

Visit the Extrusion Zone.
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narrow restriction will disentangle unmixed gels and trap, melt shear stress that the material experiences for flow across the mixing
and disperse solid polymer fragments from the upstream melting flight of the Maddock mixer can be estimated using Equations 1
section. The flow is then passed to the outflow flute and to the and 2. The shear stress is responsible for breaking up the entangled
downstream sections of the screw. species. This calculation is based on screw rotation physics.
The unmixed gels are removed from the extrudate by increasing . (D, - 2u - 20N
the stress level in the Maddock mixer. The stress level is increased Equation 1: Yu = T
by decreasing the clearance on the mixing flight. The stress level
required to disperse unmixed gels depends on the resin and the Equation 2: Ty = NVp
level of chain entanglement. In past experience, the stress level
required to disperse PE unmixed gels is about 100 to 200 kPa. The Y is the average shear rate for flow over the mixing flight
in 1/sec.
2 N is the screw rotation rate
16 in revolutions/sec.

I n is the shear viscosity at the
1.2 temperature and shear rate
Y of the mixing process.
. 08 D, is the barrel diameter.

0.4 u is the undercut distance
on the mixing flight.
91 -0.6 -0.2 0.2 0.6 | 1 ’ Of ! A is the main flight clearance.
X Ty is the shear stress that the

' . . . . material will experience in flow
Two-dimensional flows in a screw channel with H/W = 1 (channel depth/channel P

¢ width). The arrows show the recirculation flows. The shaded area in the lower right corner over the mixing flight.
i is expanded to show the Moffat eddy. The main flow is out of the plane towards the reader.
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The preferred Maddock mixer design is a
typical configuration except for two features.
These include setting the mixing flight

undercut to about 0.5% of the screw diameter.

Most designs set this undercut at1to 1.5% of
the diameter. The small undercut specified

here will disentangle unmixed gels and trap

and disperse all solid polymer fragments that F1 =0.4

happen to flow out of the melting section. A
larger undercut

of 110 1.5% of m Schematic of small (R1) and large (R2) flight radii: a) This small

flight radius will likely create a Moffat eddy and lead to degradation of
Poorly designed the diameter can the PE; b) This large radius will likely not create a Moffat eddy.
Maddock mixers allow unmixed L
are sources for gels and solid

two types of gels polymer fragments to discharge mixing flights are common in smooth-bore extruder designs. In

that can appear from the extruder. poor designs, the flutes are improperly made too deep in order to

at a low and The second different feature of ~ reduce pressure consumption in the device. These poor designs

continuous level. the Maddock mixer recommended will cause resin to degrade at the flute edges, resulting in a low

................. ; here is that the depth of the inflow  level of gels that contaminate the film product.
and outflow flutes should be half

the width of the flute. If the flutes are made deeper, resin degra- WHERE DEGRADATION OCCURS ON THE SCREW
dation can occur, creating gels in the film product. Maddock If the gel analysis indicates that the defects are due to degraded
mixers with extremely deep flutes and large clearances on the resin, then the best way to locate the region on the screw where =
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diverse loss-in-weight feeder line to precisely handle your materials.
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100 C 125C

m Photographs of an unmixed gel at select temperatures using a hot-stage microscope. The

126 C 135C 135C

(pressure smeared)

¢ unmixed gel melted at about 135 C. When the gel was smeared by moving the glass cover slip, the stress
. was enough to disentangle the polymer chains such that the gel would not reappear upon cooling.

A Axial Mixer

Wiper Flight

In Flute

Flow
\

Mixing
Flight Out Flute
B Mixer Cross Section
Mixing Flight

Clearance (u + A)

Mixing
Flight

Wiper
Flight

Schematic of a Maddock-style mixer.

the degradation is occurring is to remove the screw from the
extruder while hot. For this procedure, pellet flow to the hopper
is stopped while screw rotation is continued. The screw is
rotated until resin flow out of the die stops. Next, screw rotation
is stopped and the transfer line is removed from the discharge
end of the extruder. The hot screw

should be pushed out about three

diameters and then photographed The trouble-
and studied for indications of shooter must be
resin degradation. The metal able to identify
surfaces should appear clean with the character-
only mild discoloration. If a stag- istics Of the gel
nant region exists, then dark and recognize
colored, degraded material will the likely source.

occupy the space.

Once the segment is studied
and photographed, the hot resin should be removed from
the screw using brass tools. Another three diameters are
then pushed out and the process is repeated. If the process
is running a natural resin and a colored masterbatch, the
extruder should be first purged with the natural resin until the
extrudate is essentially free of colorant. The screw shown in
Fig. 3 was removed from the extruder using this technique.

ABOUT THE AUTHORS: Mark A. Spalding is currently a Fellow in the
Materials & Parts Processing Group at The Dow Chemical Company,
Midland. Mich. His expertise is in single-screw extrusion and related
polymer processing technologies. Spalding has designed extrusion
systems for most of Dow’s major customers for virtually every resin
that Dow produces. He is a Fellow and an Honored Service Member
(HSM) of the Society of Plastics Engineers (SPE). Contact: 989-636-9849;
maspalding@dow.com; dow.com.

Eddy Garcia-Meitin is a technologist leader for Dow in Freeport, Tex.
He has been leading optical and electron microscopy efforts towards
product development and failure analysis for nearly 40 years.

Stephen L. Kodjie is a senior analytical technologist at Dow in Lake
Jackson, Tex. He is an expert in compositional and failure analysis of
polymers and has been at Dow for over 10 years.

SEPTEMBER 2018

Xiaofei Sun is a senior engineer in Dow’s Polyethylene Products R&D
group in Midland. He is active in troubleshooting single-screw extruders
and optimizing Maddock-style mixers.

Gregory A. Campbell is president and chief technical officer at Castle
Associates, Jonesport, Me., where he consults on extrusion and polymer
processing issues. He taught chemical engineering for 24 years at
Clarkson University in Potsdam, N.Y., where he also served as chair of the
Chemical Engineering Dept., Dean of Engineering, and University Chief
Information Officer.

Timothy Womer is a recognized authority in plastics processing and
machinery with a career spanning more than 40 years. He has designed
thousands of screws for all types of single-screw plasticating. He now
runs his own consulting company, TWWomer & Associates LLC. Contact:
(724) 355-3311; tim@twwomer.com; twwomer.com.

PTonline.com


mailto:maspalding@dow.com
https://www.dow.com/
mailto:tim@twwomer.com
http://twwomer.com
https://www.ptonline.com/

Plastics
PT Technology”

ThurSday, September 27th ) Register for this webinar at:
2:00 PM ET short.ptonline.com/0den927

PRESENTER

Willem Sundblad
CEO e Co-founder,
Oden Technologies

As Industry 4.0 gains momentum in the plastics i
are calculating the risk-reward ratio of becoming ea @ QEEHNOLOGIES
To truly understand the urgency of starting your Industry

project, consider what you're losing by not innovating, spe Willem is the founder and CEO of Oden
cally: the cost of poor quality, downtime, and competitiveness. Technologies, an Industrial Internet of
In this webinar you will learn how process analytics and insights Things company offering wireless and

. ) . cloud-based tools to manufacturers to
provided by Industry 4.0 solutions can help your operations

analyze and optimize production.
solve these problems and improve production. Willem studied Industrial Engineering

specialized in production at Lund
University and Ecole Centrale Paris.

o . Most recently, Willem was named as
Gain a complete understand of what Industry 4.0 is and what one of Forbes 30 Under 30 Europe for

it means for plastics manufactures his work in transforming the
Learn how Industry 4.0 solutions leverage your process data manufacturing industry and is a
. i for F ! here h
to increase output by 20% and decrease total scrap by 50% Covmbumr SIEOIbes-cormyig g
’ ) X writes on the future of manufacturing.
Discover how to launch your organization’s Industry 4.0


https://attendee.gotowebinar.com/register/392694269031276547
https://Forbes.com/
https://www.ptonline.com/

THE PLASTICS SHOW

68 Plastics Technology

MATERIALS AND ADDITIVES AT NPE20;8

& Additives

olefin film grades, PVC, and a
range of additives from the
Big Show not reported in all
our other previous coverage.

NPE WRAP-UP

News in Materials

Here's more news in engineering
resins, TPEs, bioplastics, poly-

SABIC's Thermocomp HMD-D boasts a
combination of high modulus and ductility
for lighter, thinner and stronger parts.

NPE2018 yielded lots of news in materials and additives. While
most of it was reported in our April, May, and June issues, there’s
still more to report. New developments in engineering resins and
customized TPEs reflect trends toward electric and autonomous
vehicles. Other new materials include bioplastics, polyolefin film
materials for packaging, and novel PVC formulations. There are
also new additives ranging from unique functional additives for
barrier to a novel conductive additive.

A RANGE OF
ENGINEERED
PLASTICS

A new series of PC
compounds for
structural compo-
nents was
unveiled by SABIC
(sabic.com).
Thermocomp

HMD-D comprises

Like others with a focus on mobility
trends, Lanxess has new lightweighting
materials and technologies that help to

extend the range of electric vehicles.

six grades of glass-
reinforced PC said

to deliver a unique

combination of
stiffness and ductility to enable lighter, thinner, stronger parts.
Metal-replacement applications range from smartphone cases to
medical-device housings and mass-transit interior panels.

SEPTEMBER 2018

Ascend Performance Materials (ascendmaterials.com),
discussed new nylon 66 copolymers for films in food (e,g., meat
and bones) and industrial packaging (e.g., aircraft parts) that
are said to combine clarity and better puncture resistance than
nylons 6 and 66. They are also being explored as the inside layer
of 3-5 layer HDPE resin pellet bags for improved strength that
would allow downgauging.

New nylons were also highlighted by Lanxess (lanxess.com),
adding to several others on which we have previously reported. A
key focus was on a new heat-stabilization system, XTS2 (Xtreme
Temperature Stabilization) for nylon 66. This system is reportedly
able to withstand long-term temperatures of up to 446 F (230 C),
providing an alternative to more costly high-heat specialty ther-
moplastics like fully or semi-aromatic nylons or PPS.

The first grade from the STS2 range is Durethan AKV35XTS2
with 35% glass, which boasts considerably better long-term heat
aging than nylon 66 with a standard copper-based stabilizer. The
new nylon boasts enhanced flow, which improves surface quality
and filling of complex geometries and thin walls. It is designed
for auto engine applications that are exposed to unusually high
temperatures, such as air-intake manifolds with integrated
charge-air coolers or air pipes located near the turbocharger.

Radici Group (radicigroup.com) also has developed glass-rein-
forced nylon 66 grades for automotive that can withstand tempera-
tures up to 410 F (210 C). To support increasing demand for electric
vehicles, Radici has developed flame-retardant blends of nylons 6
and 66 for recharge sockets and battery housings and cell covers.

PTonline.com


https://www.sabic.com/
https://ascendmaterials.com/
https://lanxess.com/
https://www.radicigroup.com/
https://www.ptonline.com/

Materials and Additives

Also aimed at new mobility options are new thermoplastics from SABIC. Among
them is a new high-heat, high-energy-density dielectric material, Ultem UTF120 PEI
film, in 5-10 micron thicknesses. It is used to produce lightweight auxiliary capacitors
that can help offset the weight of battery packs in electric vehicles. Another example is
new Noryl NHP5054, an enhanced flame-retardant, glass-filled PPE that achieves a UL

94V-0 rating at 0.75 mm for structural compo-

Ascend'’s new nylon 66 nents like battery-pack housing assemblies.

copolymers fOI’fOOd SABIC also'showcase(.i what. itcallsa ma.Jor
and industrial pa ck- breakthrough in prodl{ctllon of 1gfrared optical
aging reportedly have sensor lenses for proximity sensing and gesture

recognition in smartphones, video-game control-

both better clarity and
puncture resistance
than nylons 6 and 66.

lers, and drones, using its Extem thermoplastic
polyimide (TPI). It sports high thermal dimen-
sional stability with a Tg of 512 F (267 C). Other

similar resins are either not melt processable
or cannot be injection molded. High-volume micromolding of Extem is said to deliver
numerous advantages over grinding and polishing of quartz glass and curing of epoxy
resin—speed, consistently high quality, and avoidance of costly secondary operations.
SABIC showed lenses made of Extem TPI overmolded with nylon 12.

MORE CUSTOMIZED TPES
An extended family of nylon-based TPEs, also known as polyether-block-amides (PEBA),
was showcased by Nylon Corp. of America (NYCOA; nycoa.net). With lower specific gravity
than TPUs, they are aimed at applications in automotive, sporting goods, personal elec-
tronics, composites, and specialty films, the Ny-Flex elastomer range is available in hard-
nesses from 82 Shore D to 90 A. They are said to exhibit excellent flexibility at low tempera-
ture, superior retention of properties at elevated temperature, and exceptional toughness
and resilience. High creep resistance, strong resistance to flex fatigue, good abrasion resis-
tance, and superior resistance to grease, oils, and solvents are also claimed.

Lubrizol Corp.
(lubrizol.com) show-

IR optical cased new products
sensor le'ns.e s such as Estane TPU
for proximity
sensingand for 3D printing and
gesture | Pearlthane Eco TPU,
recognition

with up to 46% bio-
based-content, lower

have been made
of Extem TPI and

overmolded with nylon 12. density, and improved

low-temperature
flexibility for highly
flexible films or soft-touch injection molded parts. Also new is Estane VSN self-
healing TPU, with unique ability to heal minor scratches in consumer products such
as high-end eyewear; and Estane ALR TPU for paint protection and graphics wraps on
commercial trucks. Compatible with adhesives and topcoats, it is invisible and boasts
self-healing and both impact and weather resistance.

BIOPLASTICS HIGHLIGHTS

Working with Electrolux and another OEM, NatureWorks (natureoworksllic.com) showcased
newly developed refrigerator liners based on PLA to compete with existing HIPS structures.
Now in field testing, one approach involves coextruding sheets with an acrylic core and an

outside layer of Ingeo PLA, which are then thermoformed. Both layers are impact modified.™

@plastechmag

Turning Up The Heat On
Hot Runner Control

=

At Athena, we understand your
unique hot runner system needs.
That's why we engineer products

like our new RMX modular hot

runner controller with a touchscreen
display and superior functionality
and communications. Athena
still offers our popular IMP, RMA
and RMB modular controllers

and you can mix and match in a
standard mainframe to suit your
unique needs. And Athena still
offers world-class non-modular
controllers. Get all our products
from your local distributor or online.

Find your hot runner controllers at
www.AthenaControls.com

e

ATHENM

a higher level of control
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Processability and other key performance properties of the new liners appear to be very similar
to HIPS and can also replace ABS liners; and they run on existing equipment with some pro-
cessing modification. Ingeo’s resistance to food oils is equivalent to ABS. Cost is expected to be
competitive but with opportunities to down-
gauge further due to Ingeo’s higher stiffness.
Another approach being explored entails an
all-extruded amorphous Ingeo PLA, which
turns semicrystalline when thermoformed.
Both approaches are patent pending.

New entrant Total Corbion PLA
(total-corbion.com) unveiled a novel tech-

NYCOA has extended :
its range of Ny-Flex :
PEBA TPEs.

nology that can create fully stereocomplex
PLA—a material with long, regularly inter-
locking polymer chains that confer higher
heat resistance than typical PLA in a broad
range of industrial applications, automotive underhood components, aerospace, marine,
and appliances. The proprietary technology reportedly enables PLA applications that
withstand temperatures close to 392 F (200 C). The company is offering samples of glass-
reinforced stereocomplex PLA for testing.

A. Schulman (aschulman.com) launched Eco-Flex RTPV, a recycled TPV compound also
containing BASF’s Ecoflex biodegradable aliphatic copolyester. Schulman is aiming these
compounds to replace vulcanized rubber in lawn & garden tires, mud flaps, brake pads and
grips for powertools, where they offer easy processability, lower cost, and recycled content.

OTHER MATERIALS NEWS

Also discussed by Schulman was a develop-
mental combination of polyolefin and barrier
resins that is being field tested by film
extruders to see if it can help reduce the
number of layers or eliminate tie layers.
Polybatch BAR is said to offer a balanced
moisture and oxygen barrier for applications
such as food packaging (e.g., liquid pouches,
dry goods, fresh produce, perishable foods);

agricultural films that allow processors to “dial

i Improved processability combined

¢ with extreme film toughness

¢ and sealing properties for high-

: performance coextrusion are claimed
: for ExxonMobil’s new Exceed XP grade.

in” the degree of permeability; and dry pow-
ders, chemicals and fertilizers.

ExxonMobil Chemical
(exxonmobilchemical.com) added a grade to
its Exceed XP film resins based on advanced
catalyst technology and process research. New XP 8784 offers improved processability
plus extreme film toughness and sealing properties for high-performance coextrusion
films used in laminated sacks, freezer films, barrier packaging and sachets.

PolyOne’s Geon PVC business (polyone.com) has developed metallic-appearance PVC
for appliance consoles and is also focused on new applications including LED lighting in
which the body, lens, and other components are 100% PVC and cost half as much as metal.
Extrudable and injection moldable compounds for LEDs are targeted for indoor and land-
scape lighting.

Americhem (americhem.com) discussed its new ValuPak EPVC—an enhanced PVC for
decking capstocks with durability that exceeds currently used PVC and HDPE. This fully
stabilized PVC compound utilizes new weatherable chemistry that boasts outstanding
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performance in extreme conditions. It also has an excellent price
point compared with ASA or ASA blends, Americhem says.

NEWS IN ADDITIVES
A new family of high-performing lubricants and dispersing agents
based on non-food crude rice-bran wax was introduced to North
America by Clariant Corp. (clariant.com). Tested on automotive parts
of PC, nylons and TPU, the new additives have been shown to offer
improved mechanical properties and enhanced surface finish at
efficient dosage levels compared with lubricants based on Montan
wax. Another advantage is the absence of yellowing. Applications in
E/E and building/construction

are envisioned.

SABIC showcased a Baerlocher USA
‘major breakthrough’ (baerlocherusa.com) high-
in production Of IR lighted its next-generation
optical sensor lenses Baeropol RST proprietary heat-
for proximity sensing stabilizer technology for use
and gesture recogni- with recycled materials. Based

tion in smartphones, on metallic stearates, Baeropol

Video-game control- 6812 boasts improved proper-

ties in post-consumer poly-
olefins, including better melt
stability, hydrolytic stability,
polymer color, and antioxidant solubility. Moreover, it can be used as
a 1:1direct replacement for most secondary phosphite antioxidants.
A. Schulman (ashulman.com) highlighted its new Polybatch
EasyPour functional additive masterbatches, available in
most polyolefin carriers and PET, which reportedly improve
dispensing of liquids from standup pouches and other pack-
aging designs. They are aimed primarily at institutional and
industrial food applications.

Materials and Additives

Huber Engineered Materials (hubermaterials.com) discussed
its new Martoxid line of conductive additives based on aluminum
oxide and targeted for new mobility trends such as electrifica-
tion, where it reportedly can outperform other aluminum oxides
and other conductive fillers. According to Huber experts, the new
Martoxid has been enhanced via control of particle-size distribu-
tion and morphology to offer improved packing and density, along

T

ST

better durability than currently used PVC or HDPE.

with unique surface treatment. It reportedly can be used at filler
loadings over 60% without compromising mechanical or rheolog-
ical properties. It has shown excellent potential for use in PP, TPO,
nylons 6 and 66, ABS, PC and LSRs, as well as thermosets.

Heritage Plastics (heritage-plastics.com) demonstrated its
Minaflex highly-filled calcium carbonate concentrate that has been
shown to produce paper-like substrates via blown film.

Addivant (addivant.com) showed a new version of Naugard liquid
phosphite antioxidant for applications in foamed TPU and TPO.

QUESTIONS ABOUT NPE2018 OR
MATERIALS AND ADDITIVES?

Learn more at PTonline.com

Visit the NPE, Materials, and/or Additives Zones.

i
Model: HVTSE® 105mm-52D
Resins: PET, PLA, PP, PS, HDPE
Rate: 3,500 Ib/hr (1,590 kg/hr) 4
Width: 40in (1m)
Gauge: 15 - 40 mils (0.38 - 1.00 mm) (\
Process: Inline thermoforming ) /

) N
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Sep 18-20 2018
Cleveland, Ohio

BOOTH 101/103

World Class Sheet Extrusion Systems

pﬂ' www.ptiextruders.com

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

Plastics Technology

71


http://clariant.com
https://www.baerlocherusa.com/
http://ashulman.com
http://hubermaterials.com
http://heritage-plastics.com
https://addivant.com/
http://ptonline.com
http://www.ptiextruders.com

P1 Keeping Up
With Technology

LDauldil Recycling

RECYCLING/SCRAP RECLAIM

RECYCLING/SCRAP RECLAIM

Granulators for Thermoform Scrap

At NPE2018, Rapid Granulator, Leetsdale, Pa., introduced a new range of granulators
designed specifically to process skeletal waste in-line from thermoforming lines. The
ThermoPRO Series handles sheet widths from 600 to 1500 mm and is avail-
able in standard and low-built formats. ThermoPRO machines combine
features already proven on other Rapid granulators—double-scissors
cutting action; “open-hearted” design for fast production changeovers and
ease of maintenance; mineral composite base for high stability and low noise—with
new elements that were tailor-made to make thermoforming operations easier to run
and more cost-effective.

The ThermoPRO .
(shown here at NPE New Shredder with
with Rapid CEO Non-Wrapping Rotor
Bengt Rimark) uses
a heavy-duty roller Republic Machine, Louisville, Ky.,
feed as standard, showcased at NPE2018 its modular,

split-apart shredder
design that allows for
stand-up cleaning and

enabling problem-
free handling of
the skeletal waste.

This even makes mersstossiow maintenance. Republic

it possible to run presented its Zoidal non-wrapping

several webs into cutter design for the shredders,

the granulator at the which is used to break down films

same time. It also and fibers and prevent them from

facilitates granulation wrapping around the rotor. In

at the start-up of a addition, Republic Machine is now

thermoforming line, guaranteeing its single-shaft rotor

when the parts are for life. Republic also has upgraded

not stamped out of its open-architecture control

the sheet, meaning system, based on Allen-Bradley's
that the entire web, trim and parts together, needs to be fed into the granulator. Micrologix 1400 control.
724-584-5220 « rapidgranulator.com 877-637-6778 « republicmachine.com

RECYCLING/SCRAP RECLAIM

Low-Speed, Low-Noise Granulator for Sprues

Three new low-speed granulators were introduced at NPE2018 sensor gives a visual and audible alarm

by Wittmann Battenfeld, Torrington, Conn. Replacing the former  to prevent overfilling of the bin. An
Junior and Minor models, the new S-Max 2, S-Max 2 interface enables full communication
Plus and S-Max 3 are designed for inline, closed-loop with the injection molding machine.
recycling of sprues and runners of hard and brittle An optional shutdown function saves
engineering resins with injection machines of up to energy by stopping the granulator

300 tons. The screenless granulators generate material through-  automatically when the injection

puts of 27, 44 or 66 lb/hr, respectively. molding machine is turned off.

Wittmann Battenfeld says its new granulators produce less They also have ARS auto-reversing

noise, save more energy, have a more compact footprint, need control, which clears jams by automati-

less maintenance, and provide for easy cleaning and mainte- cally stopping and reversing the rotor.

nance. They are mounted on casters for mobility. A high-level 860-496-9603 « wittmann-group.com
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NEW PRODUCTS FOR PLASTICS PROCESSING

Auto Sort PET Bottles from Trays

At NPE2018, Tomra Sorting Inc., W. Sacramento, Calif., unveiled the new Sharp Eye
technology that separates PET bottles from single-layer PET trays. This enhances the
previous capability of Tomra’s Autosort machine to separate multilayer trays.
The company says this breakthrough is commercially significant because
small but critical differences in the chemical properties of PET food trays
and PET bottles mean that they must be separated for equivalent-product
recycling. Additionally, artificial intelligence embedded in Tomra systems also enables
seamless analysis of sorted products, making future plants even smarter.

The key to this innovation is an enhancement of Tomra’s Flying Beam sensor tech-
nology. As the first near-infrared scan system with point-scanning (eliminating the need
for external lamps), this focuses only on the area of the conveyor belt being scanned.
Allowing a wide range of calibration possibilities, this can distinguish even the finest
molecular differences in materials flowing down the recycling line. Combined with
Tomra Sharp Eye technology that introduces a larger lens for higher light intensity, it is
possible to detect even the most difficult-to-distinguish properties.

916-388-3900 « tomra.com/recycling

RECYCLING/SCRAP RECLAIM

High-Capacity Machine Produces Fine Powders
Pallmann Industries, Clifton, N.J., showcased at NPE2018 its PLMW Turbo-Finer, a high-
capacity size-reduction machine for producing extremely fine powders from soft to
medium-hard materials. Material is metered into the Turbofiner, pre-dispersed in the
high-turbulence air stream, and evenly distributed at the circumference of the pre-
size-reduction zone. The material flows though the vertical grinding chamber of the
Turbofiner spirally from
below to above, passing
through several micro-
whirl zones with increasing
intensity of the air whirls.
The material is reduced

in size by impact with the
grinding path and with
other material particles in
the micro whirls occurring
behind the beater plates of
the high-speed turbo rotor.
973-471-1450
pallmannindustries.com

TESTING

Melt-Flow Indexer Links Lab, Production Machinery

The LMI5500 Series melt flow indexer from Dynisco, Franklin Park, Mass., boasts a more
compact footprint, “ground-breaking accuracy” and a unified software platform between
all laboratory and online production equipment. The LMI5500 is said to bring
a new level of ease of use with its easy-to-clean, removable inspection plate;
increased access for sample cutting (with a mirror to help view the die area);
L «v and revamped, intuitive touchscreen. This enables processors to obtain
detailed analytics of lab and production data globally on a single dashboard.

Features of the LMI5500 Series, which debuted at NPE2018, include:
» New Windows 10 loT interface;
« Built-in WiFi, Ethernet and Bluetooth, plus multiple USB ports;
- Direct digital scale USB interface for sample weighing;
« Digital encoder for use in B, A/B, and intrinsic viscosity (1V) correlation.
« Gravitational correction feature takes into account the lab’s geographical location.
508-541-9400 * dynisco.com

@plastechmag

Reduce scrap and
improve quality with
Per-Fix’ specialty
flaw repair coatings.

SPRAY-ON PERFECTION

Salvage costly parts with

surface imperfections with our
permanent flaw repair touch-up
coatings. In 60-seconds, Per-Fix
instantly repairs the most common
visual part defects including
knit/flow lines, gloss imperfections,
splay and many others.

Per-Fix’ Clear
O Transparent coating to fix
light to medium flaws.

Free evaluation kit.

Per-Fix° Black
For deeper flaw repairs.
Free evaluation kit.

Per-Fix° Color Match
Custom formulated based
on full-color analysis of
existing products.

Free sample match.
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chem-pak,c.

800-336-9828 - chem-pak.com
info@chem-pak.com
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Keeping Up With Technology

INJECTION MOLDING

At NPE2018, Husky Injection Molding Systems, Bolton, Ont., intro-
duced its newly updated Shotscope NX process and production
monitor, along with an “augmented reality” app for
remote service and trouble-
shooting.

The new version of Shot- ’

T

scope NX is a web-based monitoring
system that automatically collects
information from machines and plants
anywhere in the world. It utilizes

Upgraded Process & Production Monitor, New Remote Service App

Husky technician. If the customer wears special glasses, the app
can utilize augmented-reality technology to allow the remote
Husky technician to point to objects of interest or show through

the OPC-UA communication protocol
for interfacing with MES systems.

One new feature is a production
dashboard that displays cycle time,
cavitation, OEE, individual shot-profile

graphs, SPC charts, job scheduling,
and much more. An unusual element
is a real-time calculation of how much
resin is being used, based on auto-
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mated shot-size detection.
Shotscope NX now also allows for
remote service access to the system. In a similar vein, Husky
showed off a new app for smartphones and tablets that “brings
service to the shop floor” without need for a physical visit by a

gestures how to address a problem. The free app is available on
the Apple Store and Google Play.
905-951-5000 * husky.co

MATERIALS HANDLING

PLASTICS CONVEYI

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

ONE-STOP-SHOP

Conveying Products
THE CONVEYING PRODUCTS PEOPLE

USA 1.800.263.7782 CANADA 1.800.263.1942

Check Out Our Online Product Catalogue LORENZPRODUCTS.COM

Larger Sizes of

Economical Loaders
At its 10t anniversary
celebration in Austria in June,
Wittmann Battenfeld (U.S.
office in Torrington, Conn.)
presented new, larger models
extending its Feedmax basic series of lower-
priced central vacuum loaders/receivers.
Supplementing the previous models of 3
and 6 liter capacity, the new additions are
15 and 25 L, suitable for higher throughputs
of 110 and 220 lb/hr, respectively. These
units have a gravity discharge flap with a
magnetic contact, whereas the Feedmax
plus line has a pneumatic-valve discharge.
These units have a new modular design
with quick release. The central part of the
chamber is connected to the pedestal by a
clamping ring. All parts of the loaders that
contact the material are of stainless steel.
Flow of pellets into the loader can be opti-
mized by simply twisting the top of the unit.
Loading time can be set easily with a poten-
tiometer. Several loaders can be connected
and operated jointly by one controller as a
small central conveying system.
860-496-9603 * wittmann-group.com
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Pre-Assembled Hot Runners, Compact Single Valve Gates

At NPE2018, Mastip Technology, Slinger, Wis., showed two
new entries. One is the Nexus pre-assembled and pre-wired
systems that are ready to install without need

for preheating. The FlowLoc 16, 19 and 27 Series
thermal-gate nozzles use a threaded connection to
the manifold for a “leak-proof solution.” They also
feature a copper alloy sleeve with thermocouple embedded
near the tip. Those nickel-coated tips can be switched out to
run different materials. The nozzles are of 420 stainless steel;
titanium nitride coating is available for extra wear resistance.
The manifolds, which are all customizable, are available in
standard and 420 stainless steel. Lead times range from 15 to
20 days, according to Mastip.

NEW PRODUCTS FOR PLASTICS PROCESSING

Second, Mastip introduced the pre-
assembled VeriShot compact single
valve-gate system (pictured), which also
acts as a locating ring, ensuring perfect
alignment between the mold and machine
platens. By housing all the mechanics internally, the new
system greatly reduces mold-height requirements, poten-
tially allowing it to run in a smaller press, Mastip says.

VeriShot SVG features Mastip’s FlowLoc TX19 and TX27
threaded, leak-proof nozzles and is recommended for applica-
tions requiring a highly cosmetic gate finish and fast filling, as
well as large parts requiring dimensional accuracy.
262-644-9400 « mastip.com

CE

www.psi-polymersystems.com

What more can you get
from your process?

* Precise dimensional control
* Better melt integrity

* Stabilized output

¢ Increased yield

* Higher use of regrind

SCREEN CHANGERS < MELT PUMPS < MIXERS ¢ PACKAGED SYSTEMS

Industry’s most

reliable Melt Pump

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.

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

Call today to ask for a no-risk trial!
1-828-468-2600

Don't forget to ask about our Pump
Exchange program!

FROM THE EXTRUDER TO THE DIE - PERFORMANCE GUARANTEED! * www.psi-polymersystems.com * sales@psi-polymersystems.com

...
/e

shredding + briquetting

WLK18
SHREDDERS FOR THE PLASTICS INDUSTRY

ROBUST SHREDDER DESIGN for the recycling of plastics,
paper, waste-to-energy, wood, nonwovens, and more!

CUSTOM MACHINERY tailored to your application.

RECENTLY-EXPANDED PARTS AND SERVICE DEPARTMENT
on-site at our North American headquarters.

We want you to benefit from our decades of innovation
and experience.

888-440-7170
INFO@WEIMAAMERICA.COM

WEIMAAMERICA.COM

LERUS
BREAK

INDUSTRIAL. SHREDDING.
TECHNOLOGY.

Weith

@plastechmag
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Keeping Up With Technology

Small Loaders/Receivers for Medical, Mini Central Vacuum System

Conair Group, Cranberry Twp., Pa., introduced three new The ML Series self-contained vacuum loaders have a
products at NPE2018, where “small” is the key descriptive ¥%-hp vacuum motor and body seals that enable them to
term. First, MedLine ML Series loader and MR convey materials over distances up to 20 ft. The smaller
' , Series receivers are small stainless-steel units ML-1 loader has throughput of up to 75 lb/hr, while the
whose cleanroom-ready design and construction  larger ML-2 loader, with a 5-in.-tall glass extension,
are said to suit them for medical applications handles up to 100 lb/hr. Quick-disconnect lock and hinged
on injection machines up to 400 tons. They are designed motor assembly offer easy
for bolt-on mounting to Conair MicroWheel dryers or other access to the loader body and Conair's new MedLine ML
smaller material hoppers without the need for drilling. filter assembly during main- Series hopper loader.

STICS
OLUTIONS

R\ UsAl

The One Stop
Shop For All Your
Plastics Needs

\

Watch demo
video

~
Made in USA

Permanent Platen Thread Repair

They succeed in the heaviest, most demanding, highest torque
industrial applications. They won't wear out, back out, or
pull out. And they are by far the fastest and easiest

to install of all thread-repair inserts.
« Self-tapping and Self-aligning

« Limited Lifetime Warranty

C'SERT., » Made in the USA

« Quick to Install

To see all sizes and order online visit
www.plasticssolutionsusa.com

info@plasticssolutionsusa.com e (305) 889-1782

Twin Screw
Extruders and Systems We
Find out how the MAXX seri
clann n(::ke (t’hwe (Ii(;ferences.‘.e.r.I e c en ter
¢ Higher torque, more volume, better cooling -
e o 070 recisely.

¢ Fully equipped NJ process lahoratory

www.leistritz-extrusion.com
M\“‘ VAR A Al A A A O OOAV A

peassebiaee HASCO

Enabling with System.

M

Compounding * Devolatilization ¢ Reactive extrusion ¢ Foaming

¢ Twin Screw Extrusion Workshops Flat locating unit Z086/...
- - (\ Ensures the reliable centering of injection
Le’str’tz D) and compression molds through its tight fit.
Leistritz Extrusion It assumes short and precise guidance
A Business Unit of Leistritz Advanced Technologies Corp. functions at the mold parting plane.
175 Meister Avenue, Somerville, NJ 08876, USA
Ph 908-685-2333  E-mail sales@Ieistritz-extrusion.com www.hasco.com
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NEW PRODUCTS FOR PLASTICS PROCESSING

tenance or material changes. Optional
blowback feature on ML Series motors
provides an adjustable cleaning cycle to
prolong filter life.

MR Series receivers are designed to
operate as part of a central vacuum-
conveying system, with material
delivered through a top-mounted
vacuum-sequencing valve that can
swivel in any direction to simplify hose
installation. A
quick-discon-
nect clip opens
the hinged lid,
swinging the
vacuum valve
out of the way
for easy access
to the receiver
body and filter
screen. The MR-1
receiver has a
material-holding
capacity of 1
lb, while the larger MR-2 receiver has a
5-in.-tall glass extension that increases
its capacity to 2 Lb. A discharge valve on
the bottom of the receiver incorporates a
demand switch that automatically replen-
ishes the receiver and hopper.

In addition, Conair showed off its new
PowerfFill 8 mini central vacuum systems,
which can deliver material to up to eight
destinations. Three models have maximum
throughputs from 900 to 3200 lb/hr over
maximum tubing lengths from 100 to 225
ft. Mounted on
two wheels and
featuring an Allen-
Bradley PLC and
7-in. touchscreen,
these units can
link to Conair
receivers and
valves via plug-
and-play electrical
and communi-
cations cables.
Users can select
single-material,
ratio, volume, and
time-fill loading, as well as an idle-mode
valve, which allows the vacuum pump to
continue running between loading cycles
to reduce the number of pump stop-start
cycles, which prolongs pump life.
724-584-5500 * conairgroup.com

Conair's MedLine
MR Series receiver.

Conair's new
Powerfill 8

mini central
vacuum system.

@plastechmag
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The Professional source for
Granulators, Shredslers, and 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

Chemical Free Karl
Flscher AIternatlve

‘\/a ole]g F5ro®|XL

MOISTURE SPECIFIC ANALYZER

tem pce rature
COMPUTRAC®
AMETEK

ARIZONA INSTRUMENT

temperatures to SOO €, making it ideal for testing filg
engineering plastics such as PEl and PEEK.

CALL US TODAY 602. 529.3851

azic. com/ptech O
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YOUR BUSINESS )
Resin Pricing Analysis

Prices Flat for PE, PVC; Down for PS;
Up for PP, PET

Contrary feedstock and demand trends
lead to divergent pricing behavior.

A combination of lower feedstock prices, in some cases softer PE PRICES FLAT
domestic and global demand, and generally improved supply/ Polyethylene prices appeared to have remained steady in July,
By Lilli Manolis Sherman flemanc'l balarhlce have been key drivers tl?ough -suppllers were still trying to implement a delay.ed.3¢/1b
Senior Editor in keeping prices steady for PE and PVC hike. Mike Burns, RTi’s v.p. of PE markets, noted that this intent
and reducing PS prices. Pressure from persisted despite contrary market drivers
feedstock prices and resin supply tightness were expected to drive such as lower global PE prices, high Polyethylene
prices of PP and PET upward. domestic inventories, soft global demand, Price Trends
These were the views last month of purchasing consultants and steady or lower oil prices.
from Resin Technology, Inc. (RTi), Fort Worth, Texas (rtiglobal.com); Burns ventured that lower export m
. . . . . JULY = AUG
CEO Michael Greenberg of the Plastics Exchange in Chicago prices and soft global demand would ;
(theplasticsexchange.com); and Houston-based PetroChemWire delay if not negate further price increases ‘ . : ‘ .
(PCW, petrochemwire.com). in August and September. As for fourth-
quarter pricing, he advised keeping an LLDPE Butene
. . . eye on oil price trends: “Lower oil prices
Market Prices Effective Mid-August 2018 Y P P JuLy  AUG
and soft global demand may end the past ‘
Resin Grade ¢/lb year’s continued price increases. Weather 4D : 4D
POLYETHYLENE (railcar) will be the last driver heading into this
LDPE, LINER ... .. i 101-103 quarter.” Meanwhile, spot ethylene HDPE
LLDPE BUTENE, FILM .. ...... ... ... ... ... 84-86 monomer prices slipped back below 15¢/ Iniection
NYMEX ‘FINANCIAL FUTURES ............ 48 Ib—below the 2017 low. v ) . _
SEPTEMBER. ..ttt ettt e eeeeeeaas 48 i . JuLY  AUG
HDPE, G-P INJECTION . . oo veeeeeeen. . 103-105 PCW reported PE spot prices as flat to : 7
HDPE, BLOW MOLDING. .................. 93-95 lower, noting that availability continued to j ‘ . : ‘ .
NYMEX ‘FINANCIAL FUTURES ............ 50 improve for most grades, except for HDPE
SEPTEMBER. ... ... o, 50 . .
HDPE, HMW FILM .+ oo vvee e 110-112 blgwhmc’ld”;g fmd HdMWPEhﬁlm reSlgs’ HDPE
which were balanced to tight. Greenberg H
POLYRROBVEENERLSESS) reported very active spot PE trading with AL
G-P HOMOPOLYMER, INJECTION .. ... ...... 91-93 PORECVEY P 5 JULY  AUG
NYMEX ‘FINANCIAL FUTURES ............ 57 steady prices and noted, “Producers have
SEPTEMBER. . ... it 57 sometimes been vocal in their attempt ‘ . ‘ .
IMPACT COPOLYMER. .. ..... ... 93-95 to ﬁnally implement their old 3¢/1b
POLYSTYRENE (railcar) increase, but their plentiful downgraded m
G-PCRYSTAL. ...t 106-108 prime offers Suggest otherwise. There is lULY AUG
HIPS. .o 112-114 e
good overall PE availability, and the new
PVC RESIN (railcar) capacity has generally exceeded demand.” 4 Q)
G-PHOMOPOLYMER. ... ... ... .ot 83-85
PIPEGRADE. ...ttt 82-84
( ) PP PRICES FLAT TO HIGHER
PET (truckload — . .
Pol 1 ly hel f h
U.S.BOTTLEGRADE......... ... .. ...... 76-78 olypropylene prices in July held even from June, in step wit

monomer contracts. Prices in August were likely to be flat to
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higher, depending on the monomer contract price, according to
Scott Newell, RTi’s vp of PP markets.

PCW reported spot propylene monomer
Polypropylene

Price Trends

Homopolymer

JULY AUG

prices were moving up, as was the case with
PP spot prices, driven by both the rising
monomer tabs and overall tight supply.
Both PCW and Newell noted that the gap
between wide-spec and prime market

Copolymer

JULYy AUG

prices was wider than normal. Both saw
price relief in August as unlikely.

Newell said a key issue with propylene
monomer is that there is no supply cushion
to insulate against adverse events. In
addition to unplanned outages, two factors
are contributing to the tightness: the
ethane advantage at refineries, which translates to lower yields
of propylene, and the very high volume of monomer exports. “If
anything will allow for a decrease in PP prices, it is demand
destruction,” Newell remarked.

PCW reported that pricing of PP imports in July was attractive on
paper, but buying interest was limited, possibly due to long lead times.
Newell, however, predicted that lower-cost PP imports were very likely
to increase in August and September: “It’s difficult at this juncture to
project whether that’s what it will take to see price relief.” He charac-
terized PP demand as “holding up well” but expected some demand
destruction. Both Newell and Greenberg noted that suppliers have
throttled back production to keep the supply and demand in balance.
Both agreed it would make sense for processors to ensure they had
adequate inventories as the Gulf hurricane season approached.

PS PRICES DOWN

Polystyrene prices dropped 3¢/1b in July and were likely to remain
flat in August and possibly this month, according to Robin Chessier,
RTi’s v.p. of PE, PS and nylon 6 markets. PCW reported PS spot prices

as flat to lower amid indications of slower-
Polystyrene

Price Trends

than-expected downstream demand. Both
PCW and Chessier characterized PS supply
as balanced and styrene monomer avail-

price increase wasn’t announced for August.
She thought that PS prices could remain flat through August
and September, partly because this is the start of the seasonal

@plastechmag

JuLY AUG ability as adequate. According to PCW,
P ‘ . implied styrene production costs based on a
3¢/1b 30/70 formula of spot ethylene and benzene
were up 1¢/1b to 31.7¢.
m Chessier noted that benzene prices did
JuLY AUG not react as expected when oil prices rose,
P ‘ . hovering instead in the $2.85-2.95/gal. range.
3¢/lb As aresult, she said it was unusual that a PS

YOUR BUSINESS

slowdown in demand for the domestic PS market. Things could
change if benzene prices go above $3/gal, or if the Trump adminis-
tration opts not to remove the tariffs on chemicals and plastics.

PVC PRICES FLAT

PVC prices in July held even and were likely to stay that way in both
August and September, according to Mark Kallman, RTi’s v.p. of PVC
and engineering resin markets. He noted that there was no pressure
from feedstock prices.

PCW reported that while June ethylene PVC Price
contract prices rose by 1.5¢/1b, ExxonMobil’s Trends
new 3.3 billion Ib/yr ethylene cracker had “
started up, making it the second olefins unit CJUlY  AUG

of that size to come on stream this year.
Both RTI's Kallman and PCW report that
PVC suppliers have been expanding produc-

tion to take advantage of low ethylene
Gen. Purpose

JULY AUG

costs. Kallman noted that domestic demand

rose, reducing suppliers’ inventories and
resulting in a well-balanced market. He
cautioned that “tariff activity” brought a
certain degree of uncertainty in terms of
trade flow. PCW added, “More and more overseas markets are being
closed to U.S. PVC due to anti-dumping duties or tariffs. Buyers
abroad are eschewing U.S. resins out of fear that duties could be
imposed after they have ordered the resins but before they arrive.
In response, U.S. export prices have begun to fall.”

PET PRICES FLAT TO HIGHER

Prices for domestic bottle-grade PET in July were steady at 76-78¢/
1b delivered Midwest, according to PCW. Supply was reportedly
bolstered by restarted production at the former M&G Polymers
PET plant in Apple Grove, W. Va. With capacity of nearly 805 mil-
lion Ib/yr, the plant was shut down last October, and along with a
research facility in Ohio, was acquired by

PET Price Trends

Bottle Grade

JuLy AUG

Taiwan’s Far Eastern Investment Holdings.

PET imports from Mexico were down in
July due to production issues at plants there.
Prices ranged from about 71¢/1b delivered
duty-paid West Coast to 78¢/1b delivered to
plants in the Northeast.

PCW reported that market sources saw
the possibility of domestic and import PET prices increasing 2-3¢/
1b in August, driven by strong demand in the thermoforming sector.
PCW noted that prices this month could continue to rise if produc-
tion disruptions in Mexico remain unresolved. Another factor is the
PET imports from the five countries that were hit with anti-dumping
duties in May, forcing buyers to seek alternative supplies.
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) GARDNER BUSINESS INDEX: PLASTICS PROCESSING

Processor Business Continues Growth

July's Index is up nearly 7% from last July. Custom
processors report second-highest Index since 2013.

The Gardner Business Index for Plastics Processing indicates that processors’ business conditions grew
again in July after expanding at their fastest rate in the history of this survey during the first quarter of Michael Guckes is

.. . o . the chief econo-
2018. (Index values over 50 indicate expansion; values below 50 indicate contraction;

By Michael Guckes ) ) i mlstllfor Gardner
Chief Economist an Index of 50 = no change.) The latest reading of 55.9, while below June’s 56.3 value, II'lt? ligence, a
is up 6.8% from July 2017. Business conditions for custom processors increased glV1§1°n Ol\f/[G;fdnef
usiness Media,
to 61, up from 59.7 in June, marking the second-highest Index value for these processors since 2013. Cincinnati. He has performed economic
The latest overall reading was driven higher by supplier deliveries, new orders, and production. analysis, modeling, and forecasting
Employment, exports and backlogs all pulled the index lower. work for nearly 20 years among a wide

range of industries. He received his BA

in political science and economics from
weaker than expected results in July. Given the currently very low unemployment rate in general— Kenyon College and his MBA from Ohio

Employment data across most manufacturing industries tracked by Gardner Intelligence posted

and in manufacturing in particular—Gardner Intelligence believes that low employment readings State University. Contact: (513) 527-8800;
mguckes@gardnerweb.com. Learn more
about the Plastics Processing Index at
gardnerintelligence.com.

are not indicative of a decline in the demand for manufacturing labor. Rather, we believe demand
is very strong, and low-employment readings represent the difficulty that many manufacturers are
experiencing in finding labor for hire at all.

The Plastics Processing Index is calculated by Gardner Intelligence based on monthly survey
responses from subscribers of Plastics Technology magazine. Gardner Intelligence is a division of
Gardner Business Media, publisher of this magazine.

Gardner Business Index: Plastics Processing . .
The Plastics Processing Index

70 for July dipped a bit from June,
61.0 indicating slowing growth.
Faster expansion in new
60 .
orders than production may
55.9 in part explain this month’s
50 - expansionary backlog reading.
V But custom processors recorded
40 the second-best month since

the survey was started in 2013.
1/13 7/13 1/14 7/14 1/15 7/15 1/16 7/16 1/17 7/17 1/18 7/18

B Plastics Processing [l Custom Processors

In recent months the Plastics
70 Processing Index has been
bolstered by increasing growth
in supplier deliveries while most
other measures have signaled
slowing growth.

Supplier Deliveries Support the Index’s Recent Expansion

60

113 7/13 1/14 7/14 1/15 7/15 1/16 7/16 1/17 7/17 1/18 7/18

GARDNER  STAY AHEAD OF THE CURVE WITH GARDNER INTELLIGENCE
INTELLIGENCE Visit the blog at: gardnerintelligence.com or email mguckes@gardnerweb.com
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Plastics
Technology” WEBINAR a feature of PTonline.com
o v et

Wednesday, October 3rd QI Lol ERL:IL LN
2:00 PM ET ptonline.com/Asaclean10

Purging Tips for Screw Pulls and Five Other
Processing Headaches

Every processor has experienced difficult changeovers and costly downtime.
This presentation will discuss 6 scenarios where purging compounds can help
alleviate the pain associated with common processing challenges. Topics
include screw pulls, color changes, difficult start-ups and more. Our purging
expert Jarred Packard will discuss common causes & solutions of these
problems, so you're better equipped the next time an issue arises. Packard Jarred Packard is the Project Engineer
will also share several customer examples to illustrate how much these for Sun Plastech, Inc. — the manufac-
processing headaches may actually cost you.

PRESENTER

Jarred Packard
Project Engineer

ASACLEAN

Purging Compound

turer and distributor of Asaclean Purging

PRIMARY TOPICS: Compounds. He is a purging compound
- Reduce scrap and downtime expert specializing in new product devel-
- Easier color and material changes opment for Asaclean. Packard joined Sun
. Eliminate Contamination issues Plastech, Inc. in 2017 after WOrking in the
* Achieve faster screw pulls packaging industry.
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YOUR BUSINESS
) MARKET WATCH

Automotive Industry Beats Expectations

Through the first half of 2018, the auto industry experienced a
level of growth that exceeded the expectations of most experts.

Of the many economic factors that have an impact on the auto- the second quarter of 2018 and mid-2020. Overall earnings
motive industry, strong employment levels and wage gains are and revenues by the end of 2018 are projected to be modestly
————— likely the two most significant factors better than a year ago. However, the cumulative projections
By :;’::fe'}at_iloil:::iesi behind that industry’s performance in for 2019 indicate a flat to slight
—————— 2018. The industry has exceeded the expec- downward trend in revenues :
tations of many experts from as recently as the end of 2017, and contracting earnings. The industry has
despite an eroding financial picture in which banks are less Although the Gardner exceeded the
willing to provide credit. Additionally, vehicle-loan default Business Index data are not expectations Of
rates are closer to their peak during the Great Recession than to projected, examining only many experts
their long-run levels prior to 2008. The recent net effect of the automotive data seems to i from as recently
these influences has been largely to offset one another, if not support Wall Street’s notions that - as the end of 2017,
the industry may need to despite an eroding
- Automotive Industry and Estimated Results prepare for a more chal- financial picture
lenging environment in in which banks
30% 2019. In the five quarters are less.willing FO
B Capital Spending ending with the first provide credit.
H EBITDA quarter of 2018, Gardner’s
20% ® Revenue data showed new orders
o and production as the fastest growing industry drivers.
% However, by the second quarter of 2018, readings for new
S 10% orders and production had moved lower, giving way to
g\c’_ higher readings for supplier deliveries and employment.
9 0% Generally, these are considered lagging indicators, as
] both are slower to respond to economic growth. While
“ this transition of drivers is no guarantee of an immediate
-10% economic slowdown, it is consistent with an industry
coming off expansionary times. @
-20%
2016 Q1 2018 Q1 2020 Q1

Band represents last actual quarterly results

slightly benefit the industry. In the first half of 2018, monthly
light truck and SUV sales remained near the one-million unit

market while car sales during the second quarter were flat, ABOUT THE AUTHOR: Michael Guckes is the chief economist for Gardner
halting an otherwise downward trend. 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
motive firms with cumulative first-quarter revenues of $223 his BA in political science and economics from Kenyon College and his

billion reveals a somber outlook for the industry between MBA from The Ohio State University. mguckes@gardnerweb.com

A review of Wall Street’s financial projections for 23 auto-
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MARKETPLACE

infoNET

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.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.DAVIS-STANDARD.COM

2> DAVIS-STANDARD

Where your ideas take shape.

Davis-Standard is the global leader in the design and manufacturing
of high-performance plastics and rubber processing equipment,
extrusion technology and converting systems. We are committed to
engineering equipment that is cost effective, durable, and offers a
high return on investment.

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)

@plastechmag

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

WWW.TINIUSOLSEN.COM

(=)

Test Equipment: Hardware and software for tensile, flexure, com-
pression, puncture/burst, shear, melt indexing, and impact testing
of plastics.

Tinius Olsen

WWW.PPE.COM

®  With a continually expanding range of products,

PPE is the largest supplier of molding accessories
to the plastics industry. With offices in Ohio,
Nevada and Florida, PPE provides fast delivery
and the personal attention that your order
deserves. Contact us at 1-800-362-0706,
sales@ppe.com or visit www.ppe.com

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 ‘?Vaetbtseifggeld’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.ADVANTAGEENGINEERING.COM

£\ NG

] A 3

MAKING WATER WORK.

Manufacturer of high quality water and oil temperature controllers,
portable chillers, central chilling systems and cooling tower systems.
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MARKETPLACE

infoFILE

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:
WWww.novatec.com/about

NOVATEC

Baltimore, MD « sales@novatec.com

FILMEX® CAST FILM EXTRUSION SYSTEMS
W&H'’s modular cast film
line for PP, barrier, stretch
and specialty film up to 11
layers. Designed for
widths up to 142” with a
film thickness of 0.4 - 12
mil. Maximum output of
3,600 Ibs/hr.

T —

FILMEX

w411 ExRusion

Lincoln, RI « info@whcorp.com

PLASTIC PIPE GRANULATORS

Original Pallmann Pipe
Crushers can be used for
size reduction of plastic
pipes consisting of PE, LD,
HD, MD, PP, PVC, ABS, etc.
down to extrudable gran-
ules. Proven horizontal
feeding system handles full
length & up to 36” d. pipes,
as well as cutoffs. Custom
models also available.

Clifton, NJ = info@pallmannpulverizers.com

AQUATHERM TEMPERATURE CONTROLLERS

RQE Series Temperature
Controllers are built for
dependable operation using
quality components such as
high flow pumps, twin tank
assemblies, and Incoloy
sheathed heaters. The large,
user-friendly controller
interface makes operation
simple and also provides a
wide array of system and
diagnostic information.

Niles, IL « info@thermalcare.com
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PPE GATE CUTTERS - LOWER PRICES

ECONOMY & PREMIUM

NEW LOWER PRICES - BETTER PRICE BREAKS

@’1 GATE CUTTERS
PPE

PPE OFFERS THE BEST VARIETY OF GATE CUTTERS

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

Macedonia, OH « sales@ppe.com

RAPISTAK-MOLD MANAGEMENT SYSTEMS

DI & MOLD HANDLWG
STICKER CRAME SYSTENS

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.

Blasdell, NY ¢ ptsales@rapistak.com

MEDICAL DEVICE CONTRACT MFG.

Canon

%

L_ i

)

9

B

uﬁ

Canon Virginia, Inc. offers
Medical Device Contract
Manufacturing. ISO 13485
certified, Canon Virginia
has 30,000 square feet of
manufacturing space,
including a class 8 clean
room, dedicated to new
business. For an overview
of all Canon Virginia, Inc.'s
services visit
cvi.canon.com/mfg.

Newport News, VA « cvi.canon.com/mfg

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

Willzarm | Batcenterd

Innovative Injection Molding
Progress through muwauqn

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

e BIDRI-AIR

e 4 Industries, Inc.

Onr name suys it all

The industry 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.

East Windsor, CT * sales@dri-air.com

SINGLE AND TWIN SCREW EXTRUDERS

Bra\bend

erg\CWB

where quliy is measured,

2omm Clamshell
Segmented Twin-Screw
Extruder: Compounding,
Pilot 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

THE SOLUTION TO KNIT/FLOW LINES

THE SOLUTION|TO,
KNIT/FLOW, LIIMES

Per-Fix™ Flaw Repair
Coatings—The Solution

to Knit/Flow Lines.
Chem-pak’s patented line
of coatings helps you
eliminate most cosmetic
flaws common to injection
molded plastics. Designed
specifically for matte-
finished, color-coded,
textured, interior parts.

Martinsburg, WV « info@chem-pak.com

TWIN SCREW EXTRUDERS AND SYSTEMS

Leistritz)

Twin screw extruders
(TSE’s) and systems—
Leistritz manufactures
twin screw extruders
(12 to 260 mm) used for
compounding, reactive
extrusion, devolatilization
and direct extrusion.
Services include a fully
equipped process
laboratory and TSE
workshops.

Somerville, NJ « sales@leistritz-extrusion.com
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SPECIAL SERVICES

CLASSIFIEDS

CONTROL
SYSTEMS

Recipe-controlled. 1Q/0Q. CIP/SIP.
Fast design/install. Reliable support.

ClfrsAC]

Scan to learn more & get
a free quote.

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

[t
1-866-797-2660 ‘
www.RossSysCon.com ROSS

PLASTICS GRINDING
& Pulverizing Services

¢ Granulation / Coarse Grinding
¢ Pulverizing / Fine Grinding

¢ Cryogenic Grinding

* Sifting / Classifying

¢ Blending / Mixing

e Samples / R&D

__Allgrind Plastics, Inc.

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

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

Why should you
filter your wafer7

Scale formation
reduces the heat
transfer rate and
increases the water
pressure drop through /
the heat exchanger !

study has shown that
.002" fouling will
increase pumping
needs by 20%.

NTEKLEEN.

‘ Automatic Filters Inc.

@plastechmag

TIME-CRITICAL
CONFIDENTIAL
PROBLEM SOLVING
Since 1973

* Chemical Analysis and
Characterization

* PLASTICS
* POLYMERS

* Thermal Analysis and Rheology
* Mechanical Testing
* Organic Synthesis

* Lab Compounding, Pelletizing and
Injection Molding

* RUBBER
*ASTM

* Failure Analysis 10626 KINGHURST

* Quality Assurance HOUSTON, TX 77099
* Chemical Resistance

* Accelerated Weathering
* FDA Extractions

* R&D

@PIIIYIIEIIHON

LABORATORIES, INC.

www.polyhedronlab.com

281-879-8600
Fax 281-879-8666

SOLIDS INVENTORY

TONS BETTER

¢ * Radar & laser sensors
e 3D scanner with visual
* Desktop, tablet or phone

www.binmaster.com
800-278-4241

©2018 BinMaster, Lincoln, NE 68507 USA
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CLASSIFIEDS

GET IT OoUT ;
OF YOUR SYSTEM !; -l

. o
. WITH ... s

ULTIMAX 9100¢

The Latest in a Long Tradition of
Bamberko Purge Compounds

L]

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

Claude Bambherger Molding Compounds

--------------\

‘---------_

(%]

()]

s o

| X/ Z FPurge

S

= o]

2| . . HighPerformance

2 Liquid Purging Compound
B/ Z 3Purge| . Use Less, Get Better

CONCENTRATED Results

| PURGING CHEMICA/
Meets all Satety Requirements

S —

* More Cost Effective
Than Pellets

* Sold Through
Knowledgeable
Distributors

| ®=sack pANEL FOR sTRVCTOR | |

O aorunen. GROVE oI % |
3,50k 520 Hiw GROvE WIS

Pl Cremcats or Spocist ASPIS
Distribured By: i

i i
| "Toontents: 1 quan n® ]g

21 LM GROVE INDUSTRIES, INC,

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

* Samples Available

The right solution for every application

PLA TIC
TEMS

ADVANCED PLASTIC SOLUTIONS

RECRUITMENT

www.plasticsystems.it www.blauwer.com

ER

SUSTAINABLE THERMAL TECHNOLOGIES

JOIN OUR TEAM! Plastic Systems Group, world leader in ing and

you to contact us for any further information:
Plastic Systems USA Inc., 9200 Regent St., Suite 200, Columbus (OH), USA

of auxiliary equipment, turn-key material handling systems, and chillers, is looking for new
potential representatives in order to increase its business in the American market. We invite

uring

Let Plastics Processors Know

PT WHO You Are and
WHERE You Are

To place a classified ad contact Chris Brock at
440-639-2311 or fax 513-527-8801.
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Plastics
Technology

Pronline.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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Editorial Director

PROCESSOR'S EDGE

MAR-BAL INC. — CHAGRIN FALLS, OHIO

Switch to Centralized

Energy, Boosts Production

Less maintenance means
more time for processing,
thanks to elimination of
vacuum pumps at each press.

Choosing the right vacuum supply can lead to huge productivity
gains in plastics processing. Take the case of custom molder
Mar-Bal Inc., which two years ago went through

By Jim Callari o ) ) o
a critical review of its existing vacuum supply

88

for injection molding when moving to a new
plant. The end result was a collaboration with Busch LLC, Virginia
Beach, Va., that has yielded savings in energy and maintenance, as
well as increases in production.

Mar-Bal (mar-bal.com) was founded in 1970 by Jim Balogh and
is now run by Balogh'’s sons, Scott and Steven. Headquartered in
Chagrin Falls, Ohio, the molder sells proprietary products as well
as a range of custom molded parts for electrical distribution and

Mar-Bal molds a
range of custom
parts for electrical
distribution and
control devices.

control devices, plus a gamut of components for appliances. It runs
a 24:5 operation in Ohio, employing more than 130. Mar-Bal also has
molding plants in Virginia and Missouri, and just recently opened

a facility in Shanghai, China. Mar-Bal’s molding is supported by a
state-of-the-art laboratory in Ohio where a material engineering
team compounds materials to customer specifications.

Plastics Technology SEPTEMBER 2018

Vacuum Supply Saves Molder

Located in a separate room, two R 5 rotary-vane
vacuum pumps from Busch currently deliver
vacuum to 23 injection machines at Mar-Bal,
with capacity to add up to 10 more presses.

In the early years, Mar-Bal facilities had 30 individual oil-lubri-
cated, rotary-vane vacuum pumps installed directly at the injec-
tion molding machines, which delivered the vacuum necessary for
evacuating the mold cavity. Each pump required regular service,
and Mar-Bal had to shut down presses whenever the pumps
needed tending. But when Mar-Bal moved to a new Ohio facility
in 2016, it huddled with vacuum specialists from Busch (buschusa.
com) and developed a new concept to find a more efficient solution
to supply vacuum to its
presses. The team quickly

Replacing the local
vacuum pumps at
each molding machine
with the new central
system has reduced
energy consumption

agreed that a centralized
vacuum supply would elimi-
nate the disadvantages of
the previous setup.

The new central vacuum
system has been in opera-
tion since March 2017.

Its main componentsare e

two Busch R 5 rotary-vane

vacuum pumps located in a room outside the production floor.
The two pumps deliver vacuum to 23 injection machines, with
capacity to serve up to 10 more presses. There are buffer tanks
between the central vacuum system and the molding machines to
ensure the required vacuum level is constantly available.

Vince Profeta, Mar-Bal'’s v.p. of product engineering and manu-
facturing technologies, says the new system is far superior to the
previous vacuum supply when it comes to the level of mainte-
nance and susceptibility to failures. What's more, replacing the
local vacuum pumps at each molding machine with the new
central system has reduced energy consumption by a whopping
75%. According to Profeta, Mar-Bal has also seen an increase in
quality since the system was installed.

PTonline.com
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OLD BULL"

MOLD GREASE with PTFE

E IDEAL FOR GEARS, CAMS, CABLES, PINS, SLIDES, BEARINGS, CHAINS, LATHES, ETC.

OLD BULL®
MOLD GREASE with PTFE

OLD BULL® IS ONLY ° Softer, thinner formula

AVAILABLE FROM PPE! * Superior Load Bearing Ability
e Temp. Range: -40 to 500°F

NO ABRASIVE ' Be
CLAY FILLERS! ﬁgmzﬁiﬁg
* Non-Silicone

e Anti-Corrosive
» Waterproof
J ¢ Forms an Adherent,

but Slippery Film
* Homogenized @ 6,000 psi

16 oz.

JAR
AS LOW AS

$12.85

OLD BULL®is a registered trademark of Plastic Process Equipment, Inc.

e Thicker, less tacky formula
e Superior Load Bearing Ability
e Temp. Range: -40 to 500°F
e Color: Translucent to off white
¢ Non-Melting
¢ Non-Silicone
e Anti-Corrosive
e Waterproof
¢ Forms an Adherent,

but Slippery Film
¢ Homogenized @ 6,000 psi

OLD BULL®is a registered trademark of Plastic Process Equipment, Inc.

OLD BULL® FOOD GRADE
PTFE MOLD GREASE

¢ Food Grade

A true H-1 Rated * NSF/USDA H-1 Rating

Food Grade * Kosher Approved
Mold Grease * Non-Staining
¢ Non-Melting
* Non-Silicone

e Temp. Range: -75 to 500°F
¢ Color: Clear to Translucent
e Forms an Adherent,

but Slippery Film

=

-
Made in USA

15 oz.

JAR
AS LOW AS

$13.75

OLD BULL®is a registered trademark of Plastic Process Equipment, Inc.

WHITE LITHIUM
GREASE

* USDA H-2 Rating
1ISO-9002

* Temp. Range: -10 to 350°F
MANUFACTURED IN A e Flash Point: 375°F

QALY ey TR FED e Color: Off White

¢ Rust resistant

¢ Good water washout resistant
characteristics

¢ Also available in

16 oz.

J aerosol WL-125
JAR

AS LOW AS

$5.50

Quality Products, Fair Prices & Best Service since 1974
\ PLASTIC PROCESs EQUIPMENT, INC. o el saks@pecor

@ PPE 6385 Montessouri Street, Las Vegas, Nevada 89113

=% 3 702-433-6385 * 800-258-8877  Fax: 702-433-6388

8303 CORPORATE PARK DRIVE, MACEDONIA (Cleveland), OHIO 44056, USA
PPE 216-367-7000 « Toll Free: 800-321-0562 + Fax: 216-367-7022 * Order Fax: 800-223-8305 K210 L0 L Lo o ]s3

PPE 11218 Challenger Avenue, Odessa, Florida 33556
PYeItRaT] 727-834-8888 * 800-282-6783 * Fax: 727-834-8873
Toll Free: USA, Canada & Mexico
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Uillmann / Borcenfeld

Get more productivity with your 4.0

FLOWCON Water Flow Control
» Set temperature or flow by zone in the mold

WITTMANN Robots control system » Eliminate defects
» Robust proven designs » Achieve ultimate process control and traceability
» Simple and powerful programming » Hassle-free setup, easy to use interface
» Faster and more productive with "Smart Features”: :
- SmartRemova/ ATON Dryers
_vac Color touch screen display
- EcoVacuum )
- EcoMode LED status light

Integrated conveying control
Segmented wheel

Start/Stop timers

TEMPRO Temperature Controllers EcoMode
» No pump seals
» Positive and negative pressure (leakstop) ——e
» Non-ferrous

» Mold purge {without compress air) .

» High pressure turbine pumps

- .
MES/Plant Monitoring GRAVIMAX G Blenders
I Ms » Each piece of equipment now tied » Unique two-stage metering for finite control
ifntodt}le rtnachfine,tallow;s benefits » Easy to use standard color touch screen interface
Manufacturing ERP or data transfer to customer's Ao (1 Aerefin o
S » Real Time Live Scale (RTLS) to maintain tighter tolerances
Vel -4 preferred MES system
Tle MES Experks!

Your Solution to Industry

» "Plug & Produce” of only authentic auxiliaries which does not allow erroneous data
» Full Functionality: Control all auxiliaries at device or press
» Single Source Setup: Recall all preset to each auxiliary through IMM

0 5.7 c
L ot

Contact Us for
More Details!

L
ConditionMonitoring

24/7 Web Services Condition Monitoring System
Predictive Maintenance

world of innovation %

www.wittmann-group.com Gt Midwest Tech Center

WITTMANN BATTENFELD, INC. South Elgin, IL | Tel: 847 531-0015

One Technology Park Drive | Torrington, CT 06790 West Coast Tech Center
Tel: 860 496-9603 | info.us@wittmann-group.com Placentia, CA | Tel: 860 496-9603
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