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Chair’s Message

Greetings!

April 2012 was certainly a busy
month for the Injection Molding
Division (IMD). Many of us participated
in the first-ever and very successful NPE 2012 in Orlando,
FL. Co-located with ANTEC 2012, our division had three
full days of ANTEC sessions highlighting new technolo-
gies in the areas of materials, tooling, processing and
simulation. On behalf of the IMD, we would like to express
our sincere thanks to ANTEC 2012 IMD Technical Program
Chair, Erik Foltz. Erik did an outstanding job in organiz-
ing the technical sessions. Thanks to Erik Foltz and Jack
Dispenza for their efforts in organizing our IMD Reception
held on Tuesday evening, April 3. We would like to add
that the IMD received the Pinnacle Gold Award from SPE.
| accepted the award on behalf of our division at the SPE
Luncheon on Sunday, April 1.

Our focus continues to be technical programming and
education for our membership. Pete Grelle, Technical
Director, is working with Barbara Spain from SPE to
schedule Injection Molding webinars for 2012-2013.
Some of the topics suggested to us have been as follows:

—
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Chair’s Message Continued

Injection Molding Basic Principles, Troubleshooting, Mold Maintenance, Design of Experiments, Process
Control, Injection Molding Part Design Basics and Advanced Injection Molding. The board would greatly ap-
preciate your feedback as to which topics would be of interest to your teams. Please contact me with any
suggestions at s.montgomery@priamus.com and | will pass them on to Pete and our IMD Board of Directors

at our next meeting.

The IMD is already “gearing up” for ANTEC 2013 to be held April 22-
24,2013 in Cincinnati, OH. We encourage those of you with interesting
topics or research to submit your papers. Remember that your topical
contributions are what makes for great technical sessions. The dead-
line for ANTEC 2013 papers is October 23,2012 at 5PM. For more infor-
mation, go to http://www.4spe.org/conferences-and-events and click

on ANTEC 2013.

WANTEC’ZM 3

April 22-24
Duke Energy Convention Center
Cincinnati, io, USA

Thank you for your participation in SPE and your continued support of the IMD.

Best regards,
Susan Montgomery
Chair, IMD Board of Directors

Industry Events Calendar

September 2012
10-15:

IMTS 2012

Chicago, IL
http://www.imts.com

11-13:
AUTOMOTIVE COMPOSITES CONFERENCE &

EXHIBITION® 2012
Troy, MI, GA
http://speautomotive.com/comp.htm

22-25:
THERMOFORMING 2012 CONFERENCE®

Grand Rapids, MI, GA
http://www.4spe.org/conferences-and-events

Click the show links for more
information on these events!

October 2012

1-2:

CAD RETEC® 2012 CONFERENCE-

50 YEARS OF COLORING PLASTICS
Johannesburg, South Africa
http://www.4spe.org/conferences-and-events

9-11:

ANNUAL BLOW MOLDING CONFERENCE 2012
Pittsburgh, PA
http://www.4spe.org/conferences-and-events

10-12:

AFRIMOLD 2012
Johannesburg, South Africa
www.afrimold.co.za.

SPE Injection Molding Division

www.4spe.org
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In Memory of Donald Allen

SPE in Memory of Donald Allen (1945-2012)

Former IMD Board Member Don Allen passed away in early March, leaving his wife
Nance (Hobokan) and family, as well as a host of plastics industry friends and former
ChevronPhillips co-workers.

Don worked in the plastics industry for nearly 50 years, starting at Continental
Plastics in 1961, then moving onto a variety of roles at Steel Specialties, Sewell Plastics,
Hoover Universal, Universal Plastic Mold, and then to Phillips Petroleum in 1989 until
his retirement from ChevronPhillips in 2009. Along the way, Don was awarded 5
patents, authored more than 20 technical papers, and helped countless customers
solve their molding issues.

He was a devoted SPE Injection Molding Division member and volunteer—IMD
Board of Directors Chairman, Engineer of the Year (2007), ANTEC Technical Program Chairperson (1999), and
a Certified Plastics Technologist (though Don also called himself “certifiable” under certain conditions).

For many years, Don somehow made time to be an invaluable part of every ANTEC paper review imag-
inable, poring over the details and feasibility of injection molding developments and data. He was a key
developer of the IMD’s Molders Clinic panel sessions at ANTEC as well.

Don once told us told us that he had seen nearly everything one could imagine on molding floors, none
of which really surprised him and most of which he declined to detail—always with a sly smile. Many of
us know that he could make plastics do just about anything, and he shared his ideas with customers, col-
leagues, and friends. In his spare time, he showed a similar passion for drag racing and fast cars.

Don, thank you for your service, friend.

Charitable donations in memory of Don Allen can be made to “Bicycles for Pastors in Restricted Nations” to
The Voice of the Martyrs, Box 443, Bartlesville, OK 74005.

____________________________________________________________________________________________________________|
SPE Injection Molding Division www.4spe.org
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Ask the Experts: Bob Dealy

Injection Molding Questions

Materials

Bob Dealey,
owner and
president

of Dealey’s Mold
Engineering, Inc.
answers your
questions about
injection
molding.

Bob has over
30years of
experience in
plastics injection-
molding design,
tooling, and
processing.

You can reach
Bob by e-mailing
molddoctor@
dealeyme.com

Q:

Are there any rules of thumb concerning what is the first material
that should be injected when designing a part for two shot

molding? |1 want to design a number of keys where they will have
two sets of marking, one on the top and the other on a side. I'm
debating if it would be best to first mold the main part of the
button with voids for the wording and then use the second shot
to fill in the cavity, or is it better to over mold the body with the
letters standing and last material covering just the body.

A. , . :
e !'mnotsure there are rules of thumb concerning your question related to two shot
(two color) molding. What | do know is that when you have two materials with
different melt temperatures, you mold the highest melt temperature first.
Also, when two different plastic materials of different hardness are utilized, the preferred
method is to mold the harder material first and over mold the softer materials. When the
same material is used to make a two color molded part the factors to consider are: what

is the lowest part cost; cost of the mold, considering both the
initial cost; and maintaining the mold over its life.

For example, in the case of a push button where the same
material will be used to mold both the body and only a differ-
ent color for the over molded part like the following examples.
The are two advantages when the main body is molded first.
One is that the mold while requiring a slide for the side letter-
ing, is more robust for molding a standing letter than a mold
with an opening creating an opening for receiving the second
color. The second is should the part have any sink marks from
a thicker section, the second color will cover that defect. See
example 1, for the first shot molded component body.

When the second color is over molded, the blue color in our
example, the button body will be encased in a solid cavity and
the second material molded over the body. The lettering will
retain the color of the first plastic and show in contrast with the
second color. See example 2 for the two colored component.

Example 1

e

Example 2

SPE Injection Molding Division

www.4spe.org
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Ask the Experts: Bob Dealy Continued

While this method results in a high quality key that will retain it marking for life, other options could be
considered for reducing costs. The keyboard I'm working on would require a dedicated first cavity for each
button with 92 cavities. A second mold with the same number of cavities, in the same layout is necessary for
an automated two shot molding operation. My calculator requires 33 different cavities and some are different
shapes, plus the second mold. Therefore, tooling costs can be high.

Pad printing or hot stamping might be considered. The buttons can be molded in a conventional injection
molding machine in just one mold. The buttons can then be printed as desired. In the 1970’s the automotive
industry was so concerned that the lettering could wear off printed dash buttons that paint filling was the
only accepted method of marking. This was a tedious and expensive decoration method. Today, | note that
my car has pad printed markings. In addition to being more cost effective, the appearance is much better and
| believe they will out last the life of my car.

The tooling costs are easier to control. If all the buttons are of the same shape, low volume requirements
can be met with lower number of cavities. Large volume applications can have high cavitation to reduce
the molded part cost. Additionally, buttons with different color combinations, both molded and printed, are
more cost effective and convenient to manufacture.

As always, if any of our readers know of any rules of thumb or can offer additional advice, please write
me at MoldDoctor@DealeyME.comAs always, comments from the readers are welcome and can be sent to:
Bob Dealey, MoldDoctor@DealeyME.com

Bob Dealy Dealy’s Mold Engineering

e ——D
Therma-flo”
MOLDOMETER

Injection Moldability Characterization

Takmg

NEXT -

- &evaluating a plastic
Step - material’s performance

in an injection mold.

Beaumont Technologies
brings you its new proprietary
technology designed to accurately
predict the injection moldability of a
plastic material, while better enhancing A unique process used
the overall profitability & efficiency to benchmark actual
of your molding process. molding conditions vs.
simulation predictions.

Verisflo'l|

Material cation Service

‘“ Beaumont

FDIFFERENCE ~JBi

v.beaumontinc.com

SPE Injection Molding Division www.4spe.org
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Ask the Experts: Terry L. Schwenk

Hot Runner Tips

The purpose of this
column is to provide valid
information concerning
hot runner technology.
We invite you to submit
questions or comments
to our hot runner expert,
Terry L. Schwenk has
over 35 years of
processing and hot
runner experience.

Terry is currently employ-
ed with EWIKON Molding
Technologies and can be
reached by mailing:

terry.schwenk@

ewikonusa.com.

o How do you know what the correct gate size is for a hot tip
e Ssystem?

Making sure your application has a correct gate size from the get go,
A. can be a daunting task for sure. Too big a gate means you will be weld-

ing up steel and re-cutting the gate. Too small of a gate, you will have to
open up or sacrifice the process. When selecting a gate size for an application, never
select the gate size strictly on vestige requirements. You will always be disappoint-
ed with the outcome. If gate vestige is an issue, then the application must be valve
gated, “period”. Hot Tip gates should be sized to allow for moderate fill and packing
condition to produce acceptable part quality. So how can we determine what size
gate will produce acceptable part quality.

When selecting a gate size, there are an abundance of tools from using gate
standards to mold flow. No matter what approach you take always use scientific
methods approach to gate sizing. So what are the factors that affect the process in
selecting a gate size for hot tip hot runner systems? Typical gate sizes can range from
.024 inch (.6mm) to .070 inch (1.8mm) Here are the list of factors | use in selecting a
gate size.

Material Structure (Amorphous, Semi-crystalline, Crystalline)
Molecular Weight (High, Medium, Low)

Melt Flow Index (Low, Medium, High)

Material Fillers (glass, mineral) (None, Low%, High%)

Additives (flame retardants) (With, Without)

Shear Sensitivity (High, Medium, Low)
Solidification Rate (Slow, Medium, Fast)

Part Weight (Small, Medium, Large)

Flow length / Wall section (Small, Medium, Large)
Tolerances (Wide, Average, Tight)

End Use (Cosmetic, Consumer, Technical)
Vestige Requirements (Fair, Good, Excellent)
Temperature Window (Wide, Medium, Narrow)
Injection Speed (Slow, Medium, Fast)

Pressure Drop (High, Normal, Low)

Effect of Holding Pressure (Less, More)

SPE Injection Molding Division

www.4spe.org
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Ask the Experts: Terry L. Schwenk Continued

Gate Size Selection Program

Hot Tip Gate Ranges 0.6 mm 1.2 mm 1.8 mm

Material & Process Considerations
Select MM or INCH INCH E

Material Cnnmdaraﬂm Gate Size

Struclure art Crystallin 0.0236

Molectlar Weight 0.0256

Melt Flow Index 0.0236
Reinforcments, Fillers 0 0236
Additives, Flame Retardants, Colorants 0.0276
Heat, Shear Sensitivity 0.0276
Solidifacation Rate of Mat 0.0276
Shot Weight === Smgi=— 0.0236

Wall Thickness / Flow Length “ 0. 0236
Tolerances 0.0236

Gate Mark, Gale Vestige 0.0236
End Use 0.0236

Temperature Window 00276
Injection Speed 0.06589

Pressure Drop Created 0.0276

Effect of Holding Pressure 0 0276

Final Gate Size| 0.0279

Material structure can be amorphous, semi-crystalline or crystalline. Knowing this relates to how quickly a
gate will freeze off. Amorphous materials taking longer to solidify then crystalline materials thus requiring
smaller gate sizes.

Molecular weight will affect the flow characteristics of the material. Higher weight will require a larger gate.

Melt Flow Index reflects on viscosity of the resin and how it flows at slow rates and really only has a bearing
on the initial fill when the gate opens. A lower melt flow index will require a slightly larger gate.

Fillers depending on the type, either take up space or can cause the material to solidify quickly requiring
larger gates sizes.

Additives such as flame retardants and colorants will require larger gate sizes.

Shear sensitive materials will require larger gates.

How quickly the material solidifies will determine the gate size. Material that solidifies quickly will require
a larger gate size, especially if you require a longer pack time, in order to keep the gate open for the packing
pressures to have any effect.

Part weight or volume should be sized accordingly; smaller parts can have smaller gates larger parts can
have larger gates.

. _______________________________________________________________________________________________________________________________|]
SPE Injection Molding Division www.4spe.org
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Ask the Experts: Terry L. Schwenk Continued

Wall section is another factor to consider. When gating into a thin wall section you can get by with a smaller
gate because a thin wall section will freeze faster. Thick wall sections require a larger gate size in order for the
gate to stay open for longer period of time.

Part dimension or tolerances will also determine the gate size. The tighter the part tolerances the larger the
gate required to pack the part more consistently.

The end use of the part, whether technical or cosmetic will have a bearing on the gate size.

Vestige requirements plays a part in gate size, but again | stress it is low on the list and again | reiterate, if
vestige will be anissue then valve gate the part. Another aspect that plays a part is gate strings. Fast cycles and
stringing material require valve gates.

Temperature window refers to the processing temperature range of the material being processed. Some
materials have a wider temperature range then others and will require a smaller gate size.

Fast injection speeds generally require larger gates, however there are some exceptions whereby you
may want a smaller gate to induce additional shear reducing melt viscosity, thus gaining flow length of the
material.

Pressure drop in the part and hot runner system will help determining gate size. Larger pressure drop
requires a larger gate.

The effect of holding pressure, more holding pressure requires a larger gate.

As you can see most of the factors are common sense. However having a good understanding of the
injection molding process along with knowing material characteristics go a long way in predicting the perfect
gate size for your application.

| have designed a spreadsheet | use to determined gate sizes, based on all the criteria discussed above.
You choose each criteria and it automatically determines the gate size.

For those who wish to have this chart, | will supply free of charge. Just e-mail me your contact
information and | will send the program. | only require to be held harmless from any use of the chart.

Terry L. Schwenk EWIKON Molding Technologies

UPDATE YOUR SPECS... ////
IN A FLASH. UNLOCK MOLD HISTORY

End the searching by conveniently
storing valuable mold information
directly on the tool:

» Store part drawings, tool draw-

ings, and setup sheets If you have a
* Access performance history question or tip
and maintenance actions HOT RUNNERS?

how the CVe Monitor can connect
you with your production tooling.

terry.schwenk@
ewikonusa.com

PROGRESSIVE

PROCOMPS.COM/CVe

SPE Injection Molding Division www.4spe.org
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Ask the Experts: Steve Johnson

Troubleshooting Molds the Right Way

Please submit any
questions or comments
to maintenance expert
Steve Johnson,
Operations Manager
for ToolingDocs LLC,
and owner of MoldTrax.

Steve has worked in this
industry for more than
32 years. E-mail Steve
at steve.johnson@
toolingdocs.com

orcall (419) 281-0790.

o Just because the mold started back up and ran at 100%

Q o efficiency, does that mean that the repair was efficient

or that the tooling replaced was really at the end of its
“useful life”? What is “useful life” and how can we tell?

o To better understand the corrective action choices that a mold repair
A e technician faces every day, it is necessary to look at the decision pro-
cess typically used to determine what tooling to replace - or not.

Typical Troubleshooting Process

There are basically two categories of defects that repair technicians have to
contend with. They are mold function issues that don’t directly affect the plastic
part, and tooling issues that mold or form different geometries on a part. For
this article we will focus on the latter: “product” type defects, or those that affect
product specifications such as flash, shorts, finish, etc.

Note that for this repair scenario we will assume that the repair technician has,
according to the hand written Work Order he received, disassembled the multi-
cavity mold and marked up a cavity layout sheet that shows the location of the
cavities that have flash over the specification limit.

Next Steps:

1. Examine the sample part defect samples to determine the exact location
of the flash on the part.

2. Determine exactly which pieces of tooling could be causing the flash (core,
sleeve, cavity, etc.).

3. Remove and examine the tooling in the area that forms the flashed area of
the part.

4. If nothing is obvious (chips, nicks, scuffs, etc.), go to the tool crib and pull
drawers until you find the tooling you need.

5. Measure the tooling and compare to print tolerances. If under print specifi-
cations, replace. (This is optional for some and mandatory for others.)

6. Install the tooling in the mold and complete the repair.

SPE Injection Molding Division

www.4spe.org



Page 10 Summer 2012

Ask the Experts: Steve Johnson Continued

The above steps are what could be expected of a “tooling replacer” vs. a skilled troubleshooter. There are
several things the replacer does not do within these steps to insure the decision to replace is the correct one
to make.

Effective Troubleshooting

Now let’s re-examine these steps from a “troubleshooter’s” perspective to see what was missed and why
those missed steps are critical to maximizing the life expectancy of mold tooling, the reliability mold perfor-
mance and also to improve our ability to accurately determine root causes and corrective actions.

1. Examine the sample part defects to determine the exact location of the flash on the part.

It's more than just “location” of the flash on the part that must be considered (processors take note: This
is why samples of defective parts are so important!). The “direction” of the flash must also be known. For ex-
ample, “vertical” flash is usually the result of an excess of plastic between a core and a sleeve or any tooling
where clearance is determined by a running fit. “Horizontal” flash is usually the result of an excess of plastic
between two shutoffs, such as “A” and “B” plate cavity faces or tooling where “preload” (total tooling stack) or

________________________________________________________________________________________________________________|
SPE Injection Molding Division www.4spe.org
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Ask the Experts: Steve Johnson Continued

clamp pressure and other “shut-off” factors affect clearance.

Sometimes it’s also helpful to know the thickness of the flash. Regardless, these two types of flash must
be distinguished by an appropriate defect term because their root cause - thus corrective action — could be
completely unrelated.

This is a good example of why typical Work Order records that show only the defect term “flash” won't do.
Mold design features that cause ongoing flash issues must be recognized in order to be eliminated or reduced
when the next mold is built. When repair techs are pushed to get a mold back into the press, sometimes “shop
culture” will allow this tooling to be replaced just because it’s in stock. No big deal, right? Yes, it is. Premature
replacement causes us to miss the opportunity to understand and define the variables that actually create
our defects. This is a skill that needs to be continually developed because continuous improvement is about
improving our ability to accurately determine if any given defect is caused by a mold design, process, mainte-
nance issue or a unique combination of all three.

2. Determine exactly which pieces of tooling could be causing the flash (core, sleeve, cavity, etc.)

The more complex the part, and the more
difficult to eject from the mold due to threads,

., typi r). : n +hia W\ =
undercutsf bor.es, bosses, etc., typically means JJD‘UUJUIJUJJ]Zd e JU.J‘V
more tooling is needed to shape the part. A ' \ =1 _ . h
mold could easily have 3, 4 or more pieces of _(_U_[_I JJ_'_')J,‘_] j_l_l_[‘j"_,Jlej_l _r);'J_I"B
tooling molding an edge or.other feature on PERG,‘!,‘M SY/STEM
a part. But not all of these will be worn to the il E=ERWY v il i =iVis
point of causing the flash. Some mold design- Programmable Electric Rotating Core

ers take this into consideration when design-
ing a mold and will have less expensive pieces
designed to wear first, or most often, to lessen
the cost of repair. Maintenance history will
confirm or deny success.

All defects should also be recorded and
tracked by mold position so that one can look

for patterns or trends that can point to insuf- A Clean, Green Alternative to
ficient cooling, heating, runner/flow balance, Conventional "ydm"”c Unscrewing

gate and venting issues and other process- A compact, high speed, high torque and high precision system

related root causes. utilizing programmable servo motors in place of hydraulics for
Not doing sois a huge mistake and canreally unscrewing applications.

lengthen the time required to discover a root  ACCURATE, FAST and EFFICIENT core positioning with

cause. Mold tooling develops a“running fit” or unlimited turns and programmable speed profiles

seat over t|me TO ensure that these Compo_ ® PERG’S Cﬂmpact SiZE makes for FAST AND EASY SETUPS

» Allows for use of smaller presses
« Eliminates messy hydraulic oils
» Perfect match for electric molding machines
should be stamped, etched or ground into all Call Today For More Information or Visit us on the Web!

plates and tooling. @ o nowmoro 630-978-4747

— www.badiemold.com

nents get put back into their“home” positions
after every repair, tooling position numbers

SPE Injection Molding Division www.4spe.org
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Ask the Experts: Steve Johnson Continued

3. Remove and examine the tooling that forms the flashed area of the part

Here is another area where the troubleshooter is differentiated from a tooling replacer.

First, if two or more parts (positions) have the exact same defect, it always pays to examine the tooling all at
the same time vs. skipping around the mold in say a clockwise fashion (many do this) analyzing and correct-
ing different defects as you go.

Second, don't just grab your micrometers, measure the tooling and assume that it's bad if under print di-
mensions. There are hundreds of thousands of tooling components that make perfectly acceptable (within
Q/A specifications) parts and are .001, .002, or .003 under print tolerances. Print tolerances should be a factor
in replacement decisions - not the decider.

Third, develop a standard method to examine tooling such as the following:

1. Remove the suspect tooling from the mold and make sure all pieces are numbered correctly to their home

position.

2. Go to the tool crib and get one piece of new/replacement tooling that matches what you removed

3. Grab the defective parts, old tooling, new tooling and head to your good quality stereo microscope.

4. Orient the tooling in the manner the tooling fits together in the mold

5. Set the power on the scope to 10 for most parts unless you micro-mold, then higher power is needed. Why
10 power? Typically you will be looking for clearances between tooling fits that ranges from .0005 to .005. A
.001 gap between tooling looks like the Grand Canyon at anything much over 10p which can make a good
running fit appear as it should be flashing. Stay with 10p as much as possible in everything you do and you
will get very good at accurately judging good running fits vs. those with too much clearance. Be consistent
in your microscope practices and you will soon recognize the difference between tooling fits with acceptable
clearance and those that are not. Well equipped shops have scopes for each repair technician.

6. Compare the mated tooling to the area of flash on the part, being aware of flash direction, length and
thickness. After you have found the area of the tooling that is flashing, make a mental note of the clearance
between the tooling. Now replace one of the suspect tooling components with a new piece and re-examine
the clearance. Does it looks smaller or stay the same? If it's a dynamic fit, (core vs. sleeve) does it feel the same?
Tighter? Still loose?

7. Interchange new tooling with old (this takes only a few minutes) to determine which piece of tooling
has the most influence on increasing the clearance between the two or more pieces of tooling that form the
flashed area.

8. Continue with this method until you have chosen which tooling you want to replace on all similar defects.

The above method should not take longer than a few minutes per defect to accurately determine what
needs to be replaced. Even if troubleshooting 10 defects took an extra hour or two, it would be much more
cost effective to spend the time on labor vs. the extra thousands of dollars you will spend on tooling replacing
it before its useful life has expired, plus we will learn more about our mold’s defects.

4. Install the tooling and document the repair

1. When satisfied, inscribe (using a small Dremel grinder and stone) the position number onto the tooling
you want to replace. This will help avoid any mix-ups in future repairs. Be sure to document in your mainte-
nance system exactly which piece of tooling you replaced to repair which defect. This is necessary to allow a
“Corrective Action Analysis” report to discover and target high cost defects.

This is also needed so repair technicians can get better at “forecasting” tooling wear over time, and to verify
that the correct piece of tooling was chosen for replacement. No, the right choice will not always be made

________________________________________________________________________________________________________________|
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Ask the Experts: Steve Johnson Continued

the first time, and there will be times when it is absolutely necessary to replace everything in sight to ensure a
mold runs 100% for long production runs (months), but one will still have an opportunity to save one’s com-
pany thousands of dollars in premature tooling replacement by using the above techniques vs. “just replace
everything”as a corrective action resolution.

This is the true skill in troubleshooting. A repair technician that practices this technique will get very good
at determining which piece of tooling to replace vs. replacing everything that could possibly cause the flash.
Anybody can be a“replacer”. To be a skilled troubleshooter it's about understanding how your molds function,
running characteristics, paying attention to the details, establishing a consistent troubleshooting method and
using historical data collected to guide your tooling replacement decisions.

+ Do You Have Question or Problem You Need Resolved?
If you have a question on
MOLD MAINTENCE?

E-mail Steve Johnson at steve.johnson@toolingdocs.com

SPE ANTEC® 2013 Announces |Call fOl‘ TeChnical PaperS

April 22-24, 2013 | Cincinnati, OH For more information, visit: www.antec.ws or antec2013.abstractcentral.com

L | i sin® oL = i | SPE is soliciting papers in the following areas:

 Advanced Energy » Nano/Micro Molding
* Alloys & Blends » Non-Halogen Flame
« Applied Rheology Retardants
* Automotive * Plastic Pipe & Fittings
» Bioplastics » Plastics Educators
* Blow Molding » Plastics Environmental
= Color & Appearance * Plastics in Building
» Composites & Construction
e Decorating & Assembly e Polymer Analysis
» Electrical & Electronic » Polymer Modifiers
* Engineering Properties & Additives
& Structure * Process Monitoring
e Extrusion & Control
* Failure Analysis = Product Design
& Prevention & Development
e Flexible Packaging * Radiation of Processing
* |njection Molding of Polymers
* Joining of Plastics * Rotational Molding
& Composites * Thermoforming
* Marketing & * Thermoplastic Elastomers
Management » Thermoplastic Materials
» Medical Plastics & Foams
* Mold Making » Thermoset
& Mold Design * Vinyl Plastics

Abstract/Paper Deadline: October 23, 2012

SPE Injection Molding Division www.4spe.org
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Ask the Experts: CAE

CAE

Often when performing a CAE flow analysis, the material | am using is not
e listed in the material database. What are the steps needed to be taken to get a
material into the database? Are there other alternatives?

A e The accuracy of a CAE mold filling analysis is highly dependent on the quality of the melt
e characterization and the associated characterization files. The old adage “garbage in — garbage out”

— clearly applies here. Unfortunately as you are experiencing, these characterization files may not
always be readily available in your software package of choice. For example, a custom compounded material
will most likely not be characterized.

One solution is to contact the material supplier’s technical support team and request a characterization file
for the specific material. The material supplier may have an FTP site where these files are available for down-
load, or the supplier could send them directly via e-mail. From there, you can either import this file into your
simulation software, or you can modify the format to accommodate the program you are using. Once this is
done, your simulation will be
ready to run. This is the sim-

plest and most cost-effective
means of acquiring a material

( characterization file.
If the material supplier does

m0|d|ng bUSinESS SerViceS not have the specific material

characterized, there are other
options. You could ask the
material supplier to charac-

mergers & acquisitions advisory terize the material for you. But
) the fact of the matter is, de-
executive placement pending on how much mate-

rial you or the industry is buy-
ing, the supplier simply may
not be willing to make that
investment. So, in that case,
the material supplier may rec-
ommend an “equivalent” ma-
. . terial with similar properties,
www.moldingbusiness.com which may already be charac-

commercial consulting

...for plastics processors worldwide
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[exXaen;
Viscosity vs. MFI Data i £

Two PBT’s, different suppliers and each having very different MFI values.
Which would you select when trying to fill a difficult mold cavity?

MFI Data (PBT)

PBT #1 (MFI = 8) PBT #2 (MFI=3.6)
10000
A N e = PBT#1 482[F]
fesssssssssssense —— PBT #2 479[F]

5 1000

Viscosity
(poise)

| |
100

] 10 100 1000 10000 100000
Shear Rate
11's)

terized for your simulation software. However, you have to ask yourself how “equivalent”is equivalent?

Be careful not to fall into the MFI (melt flow index) trap. MFl is not a good method for accessing how differ-
ent materials will flow in a mold since the data is collected at very low uncontrolled shear rates. The tests are
performed at one temperature during a steady-state isothermal extrusion process, and as a result, it is not
unusual to find that injection molding characteristics of polymer melts may be completely opposite to what
has been indicated by their MFIs. A material grade with a high MFI (low viscosity) may yield a higher injection
pressure than a lower MFI material (high viscosity). Figure 1 contrasts the viscosity of a PBT having a MFI of 3.6
(PBT #1) with one having a MFI of 8 (PBT #2). Note that the low MFI PBT actually has a lower viscocity at the
higher shear rates experienced during injection molding. This is opposite to what the MFI indicated; rather, it
is dependent on how the material building blocks are put together and how the material’s viscosity reacts to
shear and temperature. Both of these process variables are missed by the MFI test.

. _______________________________________________________________________________________________________________________________|]
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Predicted vs. Actual Pressure
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If the material supplier turns out to be of no help, there are other options. Independent testing laboratories
are available to test your material and develop the data needed for flow simulation. The material is character-
ized with a capillary rheometer to generate viscosity versus shear rate curves at multiple temperatures. Tested
shear rates may range from 1 up to 100,000 1/s or more. Other material data typically included in the test-
ing is PvT, melt density, thermal conductivity, specific heat and melt-to-solid phase transition temperatures.
The various commercial programs may recommend characterizations that complement their programs. For
example, Autodesk Moldflow recommends corrected residual in-mold stress (CRIMS) testing to improve its
shrinkage and warpage predictions for midplane meshes. Having your material fully characterized will add
cost to your project, but it will provide much more reliable simulation results as compared to using an alter-
nate material with a similar MFI. Also, if you are having your material characterized, it is highly recommended
that you contract a company that has extensive experience characterizing materials for injection molding
simulation programs.

If all else fails, you can scour the multitude of online material databases, such as IDES and Matweb for a simi-
lar material. Key properties to look for include the material’s melt flow index (if capillary rheometer data is not
available), viscosity index, transition temperatures, processing temperatures, density, filler type and content.
The more properties that are similar to the required material, the more reliable the final result will be. Remem-

. _______________________________________________________________________________________________________________________________|]
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ber, this approach of using substitute materials, with apparently similar properties, carries a high degree of
risk. Also, when using any characterization file, it is important to evaluate all data points and check to see if
any supplemental (generic) data has been utilized. Any generic values that do not correlate to your specific
material’s properties can interfere with developing accurate results. Supplemental data can include, but not
be limited to, a material’s mechanical or PvT properties. If generic data is used for these values, the accuracy of
your results could be jeopardized.

Even with a fully-characterized material in the database, the analysis can still provide inaccurate results. As
stated earlier, standard industry material characterization techniques do not replicate the cyclic non-isother-
mal conditions of injection molding that includes extremely high thermal exchange rates and material phase
changes. Viscosity is captured by rheometers that are isothermal extrusion-based tests. Frozen layer thick-
nesses are developed at cooling rates that can be hundreds of degrees per second. There is no test method
that can capture this fluid-to-solid phase change at these cooling rates. The resultant differences in current
testing techniques versus actual molding conditions, coupled with the inherent error expected when trying
to mathematically model polymer properties and the injection molding process, will result in some degree of
error in injection mold filling simulations.

In recognition of these short comings, Beaumont Technologies, Inc. has developed proprietary test methods
and an apparatus that correlates mold filling simulation values to actual molded results. This is accomplished
by injection molding a given polymer through a wide variaety of specially designed mold geometries at up
to 10 different injection rates for each. We collect the in-mold data and correlate the results with the pre-
dicted analysis results. Figure 2 is a graphical representation of Veri-flo™ results that contrasts actual molding
behavior with mold filling simulation. There are limitations to the data we can collect, but these methods are
especially proficient at developing pressure correlations between predicted pressures versus actual in-mold
pressure values. More reliable pressure predictions are at the heart of all injection molding simulation pro-
grams and improve the ability of the analyst to optimize the application and the resultant designs. Beaumont
continues to study and advance the in-mold characterization technology with the goal of providing a better
material characterization method for processors, designers and analysts alike.

John D. Ralsoton

Operations Manager

Beaumont
ralston@beaumontinc.com
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Design of Experiments for Optimizing Injection Molding

Carsten Lund

Epsilon
info@epsilonplus.dk

+45 2588 0081
www.epsilonplus.dk/eng

Using Design of Experiments
for Optimizing Injection Molding

Part 1

It is well known amongst injection molders, that stability is the alpha and omega for the process. There are
several approaches to ensure this, but they build on common principles whether you call it systematic set-up,
scientific molding or G & A Process Optimization.

It is all based on a good understanding of the process, whereby optimizing the parameters sequentially
ensures that each part of the set-up is founded on a correct setting from the previous step.

That has over the years been a well documented way to effectively ensure a good process set-up. But more
optimization is possible. First of all, you can ask yourself if optimizing the last parameters does not affect
the optimum setting of the first parameters? If so, the set-up has to be an iteration where you return an
re-optimize some parameters. The other interesting question you could ask is, if it is possible to determine
some “universal solutions” making future set-up or optimizing possible in fewer steps. It could turn out that
POM is running at its optimum at the same back pressure in all 30 mm screws in your machines or that a
certain product range in general should be produced at the same temperature profile.

Part 2

A powerful tool for answering these questions is Design of Experiments (DoE). It is a method for plan-
ning and analyzing experiments. Or rather it is several methods as several people have developed different
approaches: Taguchi, Yates and many more, but as the user of DoE this is of less importance.

The purposes for using DoE are:

« Pointing out the parameters of importance to the process and the parameters which can rightfully

be ignored.

« To determine how much a change of setting will affect product features like dimensions.

« To uncover what happens when parameters interact. That meaning something unexpected or

unpredictable happens when changing two or more parameters at the same time.

+To gain as much knowledge about the process as possible running as few tests as possible. That way the

________________________________________________________________________________________________________________|
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interruption of the production is the least possible and using the fewest possible number of parts for test-
ing and measuring afterwards.
Especially the last issue is important if the test must be used for troubleshooting when you really want to
reach a conclusion fast.

The idea behind DokE is that before you even start the experiment it is possible to determine how much
detail you will go into, how many samples and how to cover several parameters at the same time and how
much time must be invested to gain the conclusion. In most situations it is possible to significantly reduce the
number of test runs because it might be well known that parameters affect each other, but the main effect is
usually from individual parameters or perhaps two interacting parameters. For more information about the
background and the math behind DoE a book like Del Vecchios “Understanding Design of Experiments” is a
good starting point.

Several tools (software like Minitab®) for setting up and analyzing DoE are available. These tools are used
to do the necessary calculations, but
the most important factor is the tech-
nical know-how and expertise to set-
up the criteria for the experiment. Direct-Flo™ Gold
What parameters should be investi- Systems For
gated, how large intervals must be
tested and how should the parts be
measured or tested? It is obvi- Proven Performance
ous to most that not all param- o " SoftGate° Valve Pin Velocity Control
eters have a significant effect == Multi Zone Dual Heater Performance
on the final part and it is just as ‘ : s
evident that there are physi-
cal limitations to the pos-
sible process adjustments. " Exclusive Opti-Flo®

.. . N Manifold Technology /
Forthese reasonsitis veryimportant to y
involve the persons with technical
skills and deep process knowledge
when starting to set up a DoE.

Technical Molding

Unitized, Leak-Proof Reliability
" Over 25 Gating Options

Part3
To illustrate the effect of DoE for

Injection rT‘°'°"”9 anex af“.p'e couldbe INCOE® Hot Runner Syster
|nvest|gat|ng and optlmlzmg the pro- DF Gold Systems offer proven performance advantages, reliability, and cost
cessforsta b|||tyThe goaI istomakesure effectiveness in the most demanding applications. With more than 50 years
all parameters for pIasticizing must be of in-field experience, our technology is supported globally with responsive
technical expertise. That’'s INCOE® Hot Runner Performance.

North America | Europe | Asia | South America

investigated to determine the process-
ing window leading to the least pos-

] T ) - INCOE® Corporation  T: +1 (248) 616-0220 P AR~
sible variation in shot weight. That is 1740 East Maple Road  F: +1 (248) 616-0225 JI] 7] =
P . . Troy, Michigan E: info@incoe.com b
the plasticizing settings with the best 48083 USA o inne e

repeatability and thus least sensitive
to effects like raw material variations.
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The results from an analysis like that could turn out that screw speed, cylinder temperature and back pres-
sure were the significant parameters. By looking at the effect graphically it is quite simple to point out the
ideal processing window, but DoE also includes tools for modeling effects to calculate the optimum setting.

As it can be seen in Figure 1 the variation is at its lowest at a back pressure of approximately 75 bar and the
temperature can be chosen at any value. But what happens when the third parameter enters the picture?

The upper left graph in Figure 2 shows how Figure1 looks “from above”. The bright areas show where the
shot weight variation is low and the dark areas indicates lack of stability in the plasticizing.

As shown, the optimal areas can be placed not only to determine specific values, but intervals. It is thus
possible to determine the processing window. In this case a back pressure of 75-90 bar has been chosen from
the upper left graph (indicated by the red frame). This interval has then been used in the upper right graph to
determine that a low screw speed (180-190 RPM) is recommendable.

The temperature can per se be chosen throughout the tested interval, but in the graph at the bottom where
temperature and RPM are combined a small interaction is indicated, showing that the best interval (no dark
areas) would be 235-245°,

The conclusion is that it is possible to determine a processing window where it is certain that the stability is
acceptable even if the parameters are changed.

Not only processing parameters can be part of a DoE. Using another machine, type of screw or type of ma-
terial can be used as a variable in the experiment. That way it can be determined if the selection of machine
is critical to part quality or not. At the same time one will obtain data describing what process setting might
need to be changed and how they should be adjusted if the machine has a significant effect on the product.

By mapping your processes, machines etc,, it is possible to build a library of know-how for tool setters and

________________________________________________________________________________________________________________|
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others to use for simplifying and standardizing the process set-up for new tools and as a help for trouble-
shooting.

Another useful situation where DoE came in handy was in a situation where a sealing of two parts had to be
fully documented for regulatory reasons. In that case more than 1000 settings had to be tested without DoE
to cover all possible situations. But using DoE the total number of runs was reduced to below 80. Still a lot, but
possible to run within a week and providing not only evidence that the process was valid but also reduced
the future need for inspection.

It is not only for optimizing existing processes DoE is useful. In the development phase of a new product
where it has to be decided if a technical problem must be solved by adjusting the process, changing the mate-
rial or by redesigning the product. Often one will experience a step-by-step troubleshooting, where all sorts
of processing tests has to be tried before investigating the material and finally deciding to redesign the part.
It would be much faster if all questions were asked and answered simultaneously by running a DoE covering
process parameters, materials and two or more design features. This is even sometimes possible to set-up in

|
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the Mold Flow analysis even before building the tool — and in simulations the DoE is just as useful since simu-
lations, interpretations and reporting takes time and costs money.

Part 4

DokE is an efficient way to control your tests and make well-informed conclusions even if one experiment
ends in a need for more testing as part of the analysis is finding the right course for further improvements.
It can be used for very detailed analysis but is just as useful if you only need a general course of direction for
further investigations.

The statistics behind DoE can seem intimidating, but if you are familiar with basic statistics it is not an insur-
mountable task and by using dedicated software for the calculations you will through it fast and easy. As the
analysis of the results is based on well known statistical methods, the DoE also gives you a strong documen-
tation for the process and the product which is highly useful whether it is for validation purposes or simply
because you see the value in a well documented process that would ease future troubleshooting.

About the Author

M.Sc. Carsten Lund established Epsilon in September 2009. He has Master degree at Polytehcnical University of
Denmark at the department of plastic technology in the institute of process technology. He has a black belt Lean/
Six Sigma training at SBTI and has been working with injection molding and process optimizations for more than
a decade. Epsilon rests on three pillars: Process analysis (primarily Injection Molding), GMP and Six Sigma. These
three concepts supports each other well as validation must be founded on statistical evidence and because the op-
timization of many processes can be rather complex Six Sigma is very advantageous. Epsilon addresses companies
who need help for optimizations, validation, quality management, process mapping, data analysis and measure-
ment system analysis. More information can be found at www.epsilonplus.dk/eng
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Troubleshooting Black Specks and
Color Streaks in Injection Molded Parts

Black specks and color streaks in injection molded parts can reduce the yield and
profitability of an injection molding process. This paper presents some of the common
root causes for black specks and color streaks, and the technical solutions to remove them.
Three case studies are presented.

Introduction

Injection molding processes must be able to operate at low cycle times and high yields to remain competi-
tive in the market place. Once a process is optimized for rate and thus minimum cycle times, loss of yield can
reduce the profitability of a plant. Yield can be reduced by off dimension parts due to improper shrinkage,
short shots, surface defects known as splay, black specks, and color streaks. Black specks and color streaks can
originate from the feedstock resin, the plasticator, non-return valve, and the runner system. The focus of this
paper is the troubleshooting of black specks and color streaks that originate from the plasticator.

The goal of this paper is to provide common troubleshooting techniques to determine root causes for black
specks and color streak contamination in injection molded parts. Three case studies are presented that show these
problems. Although black specks can originate from any flow section of the process, the plasticator is the focus of
this paper.

Background

The diagnosis of the root cause
and the technical solution to elimi-
nate a defect can be difficult, time
consuming, and costly to identify.
The time required troubleshooting
a process and thus the cost can be

e Measure

e Monitor decreased if a systematic approach
e Switch is gsgd. This ap!oroach starts by
e Contrd verifying operational data, per-

forming simple calculations, and
developing strong hypotheses
5. Next, the troubleshooter must
develop experiments that either

—_ 877-774-2687 or s.montgomery@priamus.com.
d
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validate or invalidate the hypotheses. Once the root cause is determined, the best technical solution will de-
pend on many factors including the cost of lost production, the time and cost to implement, machine owner
acceptance, and the risk associated with the modified process.

Several root causes exist for black specks and color streak contamination in molded parts. These root causes
include degradation of the resin in the screw channels, non-return valve, and runner system ¢, degraded
material or contamination entering with the resin feedstock, and poorly dispersed pigments in the color
masterbatch °. For example, screws that have very small flight radii at the pushing and trailing screw flights
can allow resin to have very long residence times here due to Moffat eddies ''. These regions can cause resin
to degrade, and the degradation products will eventually contaminate the part with black specks. Mixing sec-
tions can often have stagnant regions that lead to resin degradation. For example, the exit and entry regions
of a spiral dam can cause resin degradation if they are not designed properly °.

The metering section of the screw must be the rate controlling step for plastication. If the metering section
is not rate controlling, then the metering section will operate partially filled with resin. Partially filled channels
will have a portion of the channel that is stagnant, allowing resin to degrade 2. The troubleshooter should
always verify that the metering section is operating as the rate controlling step. The rate calculation for the
metering section can be found elsewhere '3,

Black Specks in a Beige Part

A small interior automotive part was injection molded using a 700 ton press equipped with a 105 mm
diameter single-screw plasticator. The part was tinted beige by adding a level of color masterbatch to a
polycarbonate- acrylonitrile butadiene styrene (PC-ABS) resin. About 7% of the parts had to be scrapped due
to black specks. A photograph of the part is shown in Figure 1. The scrapped parts were adding cost to the
plant by reducing the yield, increasing resin consumption, and the need for a higher level of quality control
inspection at the press.

The plasticating rate data were measured and verified, and then compared to the calculated specific
rotational rate (drag flow rate). For this screw, the measured rate and calculated rate were 3.2 and 2.7 kg/
(h rpm). Since the measured rate was slightly higher than the calculated rate, a negative pressure gradient
existed in the metering section of the screw, and thus the metering section of the screw was the rate control-
ling step of the process. That is, the screw was operating
as designed. If the measured rate would have been signifi- ‘\\
cantly less than the calculated rate, then the upstream sec-
tions (solids conveying) could have been the rate control-
ling step, causing regions of the metering and transition
sections to operate only partially filled. These partially filled
regions could have caused resin to degrade and thus allow
black specks to occur in the parts.

At this point, it was hypothesized that a stagnant region
occurred in the screw or non-return valve. The only way to
determine if a stagnant region is occurring is to remove the .
screw from the barrel and examine the channels. The flow  rjgyre 1. Photograph of a beige colored automative interior
of resin to the hopper was shut off, and the plasticator was
allowed to rotate until the screw was essentially empty and
flow out the nozzle stopped. Next, the transfer pipes were

part that was scrapped due to black speck contamination.

. _______________________________________________________________________________________________________________________________|]
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removed and the screw was pushed out from the barrel while hot. In the metering section of the screw, there
was a small layer of carbonized resin at the pushing and trailing flight corners deep in the screw. The flight
radii were about 20% of the channel depth; i.e., R’h = 0.2 as shown in Figure 2. The rest of the screw and non-
return valve were essentially free of degraded resin. Based on these observations, it was concluded that the
black specks originated from stagnant regions of the screw in the flight corners created by the small flight
radii. For this application the flight radii should be at least equal to the local depth of the channel’.

A high performance screw with flight radii equal to the local channel depth was designed, fabricated, and
installed into the press. The black specks were essentially eliminated from this process using this new screw.

R;

Figure 2: Schematic of the flight radii. R1 s very small and typically unacceptable while radius R2 is acceptable.

Black Streaks in a Gray Part

An injection molding plant was producing large
electronic housing parts from a high-impact polystyrene
(HIPS) resin. The molded parts were gray in color using a
natural HIPS resin and a gray colored concentrate master-
batch. Many of the molded parts had to be scrapped due
to black color streaks, as shown in Figure 3. The molder was
claiming that the color concentrate was not adequately
mixed into the resin and that a pre-color resin would be
required to solve the problem. A pre-color resin is a resin
that has the color compounded into it, increasing the cost
of the resin and the part.

The parts were molded using a 2500 ton injection
molding press with a 125 mm diameter, 21 length-to-
diameter (L/D) plasticator. Several debugging opera-
tions were tried and reported by plant personnel, and all
failed or provided an unacceptable solution. These
included increasing the back pressure, increasing the color  Figure 3: Photographs of a HIPS part with a gray colored
concentrate loading, and positioning a static mixer inside  Masterbatch and black streaks.
the nozzle. Black color streaks were present with increased
back pressure and when the color concentrate loading was
increased from about 2 to 5%. The color swirls were, however, mitigated with the addition of static mixers
in the nozzle. This technique was not accepted due to problems with filling the part and an increase in the

5 cm

Black color swirls

. _______________________________________________________________________________________________________________________________|]
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cycle time. The static mixers

required that the injection Flow —>
pressure be increased to un- Main Flight Mixing Flight
acceptable levels to maintain v

cycle time.

The screw used for this
process was a conventional,
single-flighted screw with
a spiral dam positioned in
the metering section of the
screw. The spiral dam started Degraded Resin
at the entry to the metering
section at the pushing side of
the channel. The dam ended
at the end of the metering
section and at the trailing
side of the flight. The under-
cut of the dam was 0.89 mm
relative to the main flight.
A schematic of the spiral dam is shown in Figure 4. The specific rotational flow rate for the screw was calcu-
lated at 6.4 kg/(h rpm). The flight radii sizes were estimated from the radii tangent points on the flight edge.
For this case, the flight radii were about 20% of the depth of the channel. The flight radii for this screw were
extremely small and were likely a region where degradation of the resin was occurring.

The 2.69 kg part and gating were plasticated in 34.6 s at a screw speed of 52 rpm and 9.5 MPa pressure
at the screw tip. Screw retraction was fairly steady, indicating a constant plasticating rate. For this machine
and screw, the measured specific rate was 5.4 kg/(h rpm). The specific rotational flow rate of the screw was
calculated at 6.4 kg/(h rpm), and a sufficient positive pressure gradient existed to reduce the specific rate
to 5.4 kg/(h rpm). Thus, this screw
was operating properly and
hydraulically full.

To determine if the color
concentrate masterbatch was the
source of the black streaks, the —
color concentrate was removed

from the feedstock and only  Figure 5:Photograph of a cabinet section without the masterbatch colorant, showing

natural HIPS resin was used. After goqaded resin that was responsible for color streaks.
about 10 parts, the housings were

relatively free of pigment. Many
particles of black material were,
however, present in the parts, as shown in Figure 5. Most of the particles were between 1 and 5 mm in diam-
eter and were positioned in the interior of the part; i.e., away from the surface. These particles would not be
visible if the color concentrate were used. Some of the smaller particles occasionally contacted the surface of
the tool and created a black color streak. These streaks were likely those that were observed during the mold-

/ a) Spiral Dam
Degraded Resin

Dam Clearance

¢) Cross-Section View

Figure 4: Schematic of a spiral dam.
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ing of the cabinets with the color concentrate. It was hypothesized that the black particles were degraded
resin that was coming from the stagnant regions of the screw and non-return valve. The next step was to
remove the screw and look for stagnant regions.

To locate the regions where the material was degrading in the screw, pellet flow to the screw was stopped
and rotation of the screw was continued until all natural HIPS resin emptied from the plasticator. Next, the
screw was removed from the barrel and examined for black and degraded resin. There was a relatively large
amount of severely degraded resin at the entry to the spiral dam on the collection side of the channel, as
shown in Figures 4 and 6. This region is known to be a place for long residence times; i.e., a location for resin
degradation. The degraded resin was soft, leathery, and black in color. There was also a considerable amount
of this degraded material at both the pushing and trailing flight radii, starting in the middle of the transition
section and extending the rest of the length of the screw. The non-return valve also had considerable levels
of black degraded resin adhering to its surface. These leathery, black flecks were the root cause of the black
colored swirls in the parts. It is not known whether the screw or the non-return valve was the major contribu-
tor of the black specks. These procedures convinced the plant personnel that it was their process equipment
that was creating the black color streaks and not the resin or the color concentrate masterbatch. The only
permanent solution to this problem was to eliminate the regions where the polymer was degrading. That is,
the existing screw and non-return valve needed to be replaced with streamlined equipment; i.e., a screw and
non-return nozzle that does not have regions with long residence times for the resin.

A high-performance screw was designed for the injection molding press. This screw was designed with a
much higher compression ratio and with large flight radii in all sections of the screw. The press was started
back up using the high-performance screw and natural
HIPS resin with 2% of a light gray color concentrate master-
batch. For this startup the same 2.69 kg part was produced
and the barrel set point temperatures were the same as
before. After steady operation was obtained (about 10
parts), the 2.69 kg part and gating were plasticated in 33.5
s at a screw speed of 52 rpm and 9.5 MPa pressure at the
screw tip. The screw retraction rate was steady, indicating a
constant plasticating rate. The measured specific rate was
5.6 kg/(h rpm), a specific rate that was about 3% higher
than that for the original screw. The specific rotational flow
rate of the screw was calculated at 7.1 kg/(h rpm), and a
Degraded Resin sufficient positive pressure gradient existed to reduce
the specific rate to 5.6 kg/(h rpm). Thus, this screw was
operating properly and hydraulically full. During the
remainder of the trial, black color streaks were never
observed.

The high-performance screw was monitored closely for
about one month after its installation. During this period, black color streaks were never observed, and plant
personnel have indicated that the problem was solved.

Figure 6: Photograph of the entry to the spiral dam of the
screw, showing dark degraded resin due to long residence
times.
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Pigment Steaks in a Gray Part

An injection molding plant was producing large
parts from a natural polypropylene (PP) resin. The
natural resin was blended with a 35 to 1 letdown ratio
of a light gray color concentrate. The molder was ex-
periencing problems with black streaks on the surface
of the parts, causing a high scrap rate. A photograph
of the black streaks is shown in Figure 7. When the
back pressure on the screw was increased from 0.7
MPa to 2.5 MPa, the fraction of parts with black streaks
decreased from 50% down to less than 10%.

The injection molding press was equipped with a
140 mm diameter, 20 L/D plasticator. The press was
designed with a pressure intensification factor of
10. That is, for a back pressure setting of 2.5 MPa the Figure 7: Photograph of the black colored streaks in a PP molded
pressure at the discharge of the screw during rota- part,
tion was 25 MPa. The specific rotational flow rate for
the metering section of the screw was calculated at
9.5 kg/(h rpm). Due to the very short metering section
length (2 diameters), the specific rate that the screw will operate at will be highly dependent on the discharge
pressure during operation; i.e., the back pressure setting. The screw was capable of operating at a maximum
speed of 99 rpm.

This press had a new barrel, barrier screw, and non-return valve, and the press had been thoroughly
inspected for operation. The molder had spent considerable time working with the current process to achieve
the best results. They concluded that high temperatures helped with the recovery time and minimized the
level of defects. The main concern was that the defects were coming from the degradation of the PP resin
or were related to the masterbatch colorant. Some adjustments were made to increase the back pressure
and decrease the barrel temperatures, resulting in a constant barrel or “flat” temperature profile. The molder
determined that a constant barrel temperature profile at 235°C, coupled with 2.5 MPa back pressure allowed
a more consistent operation of the barrel heating zones and more consistent recovery time while minimiz-
ing the level of color streaks. The cycle time, however, increased to an unacceptable level of 85 s with the
plasticating process limiting the rate.

At the start of the trial, the target for the plant was to run a 65 s cycle time with a 1% scrap rate or less due
to all defects. The plasticator was running at 235°C for all four barrel zones, a screw speed of 99 rpm, and with
a back pressure of 2.5 MPa. The barrel zone located over the metering section of the screw was measured
at 2620C, a temperature that was more than 250C over the set point temperature. For this case, the cooling
capability of the zone was unable to remove the dissipated energy fast enough. This process gave a cycle
time of 82 s, but kept the scrap rate at the lowest and about 10%. The plasticating time was 36 s, and the
instantaneous specific rate for this process was measured at 3.45 kg/(h rpm). This plasticating rate was consid-
erably less than the calculated rotational flow rate for the screw; i.e., the rotational flow rate for the screw was
calculatedat9.5kg/(hrpm).This presswasrate limited by the current36 s plasticating time.Observations showed
slight inconsistencies for the screw plasticating times. Although these inconsistencies were minor, they were a
concern that the screw and plasticator were not functioning properly. The injectate temperature was

|
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measured by producing an “air shot” and then measuring the temperature using a hand-held temperature
sensor. An air shot is when the nozzle of the plasticator is pulled away from the mold, and then the material
is discharged onto a piece of cardboard, creating a molten mass of material that can be viewed. The injectate
temperature was measured at 259°C, a temperature that is considered relatively high for this type of process.

In order to understand why the plasticator operated at a low specific rate, several changes were made to the
process. First the back pressure was decreased to 1.4 MPa for a discharge pressure of 14 MPa. This allowed the
plasticating time to decrease to 21 s and the specific rate to increase to 5.9 kg/(h rpm). The parts produced
at these conditions were 100% scrap due to black streaks. This increase in specific rate and a flow calculation
confirmed that the discharge pressure was responsible for the low specific rates.

Next, the color concentrate flow was turned off and allowed to run out. The color was removed from the
system to determine whether the color streaks were caused by degraded PP resin or from poorly compound-
ed pigments into the color concentrate. If the streaks were caused by degraded resin, the streaks should still
be present after the color concentrate is removed. Once the parts were completely natural in color, there were
no black streaks present in the parts. The screw speed and back pressure were varied between 50 and 90 rpm
and between 0.7 and 2.5 MPa, respectively, in an attempt to disrupt the process. The hypothesis was that if any
degraded resin had accumulated on the screw due to a poor screw design, then the variations in screw speed
and back pressure would cause the degraded resin to exit with the injectate, creating streaks in the parts. In
all cases, the parts did not contain streaks, indicating that the screw was operating properly with the natural
PP resin. The process data indicated that molder could operate the screw at 99 rpm and a back pressure of 0.7
MPa to produce high-quality parts with a cycle time of 65 s or less.

The molding conditions were returned to the original settings of a screw speed of 99 rpm and a back
pressure of 2.5 MPa and then the masterbatch colorant was added back into the process at a letdown ratio of
35 to 1. As soon as the colorant was observed in the parts, the black streaks re-appeared. Based on the data
here the root cause for the black streaks was the color concentrate. Although not completely evaluated, it is
likely that pigment agglomerates in the masterbatch were created during the compounding operation. These
agglomerates cannot be effectively dispersed using this barrier screw. When the back pressure was increased
to 2.5 MPa, the mixing abilities of the screw increased slightly and the level of streaks in the parts decreased.
The obvious goal was to obtain a color concentrate free of agglomerated pigment particles, allowing the
press to operate using a back pressure of 0.7 MPa and a minimum cycle time.

The melt flow rate (MFR) for the PP resin and the masterbatch colorant were measured to see if the master-
batch material meets the criteria defined by Benkreira and Britton [10]. Benkreira and Britton’s mixing experi-
ments indicated that the viscosity ratio at the processing conditions of the natural resin to that of the master-
batch resin should be as high as possible. Masterbatches with very low viscosities, however, can be difficult to
produce since the stresses during the compounding operation may not be high enough to disperse the pig-
ments. In general and as a compromise, the viscosity of the masterbatch at processing conditions should be
about one half that of the natural resin. The MFRs were 20 and 116 dg/min (230°C, 2.16 kg) for the natural PP
resin and the masterbatch colorant, respectively. Obviously, the color concentrate masterbatch was not well
matched for the natural PP resin according to the guidelines developed by Benkreira and Britton. That is, the
carrier resin used to make the masterbatch was too low in viscosity to allow the breakup of pigment agglom-
erates during the twin-screw compounding process. If the pigment, however, could have been dispersed in
this carrier resin, the masterbatch would have been acceptable. Comparing the shear viscosity of the natural
resin and the masterbatch is preferred over comparing the MFRs. For these materials, the shear viscosity of
the natural PP resin and the color masterbatch were 160 and 40 Pa.s, respectively, at processing conditions.
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As expected the ratio of the shear viscosity for the natural resin to that of the concentrate was about 4, a
value larger than the guideline value of 2. A better masterbatch could be made with a more viscous carrier PP
resin such that additional stress can be applied during the compounding step to aid in the dispersion of the
pigment agglomerates.

Due to preset specifications, changing the color concentrate masterbatch was an unacceptable technical
solution for the plant. Instead, the pigment agglomerates in the masterbatch would need to be dispersed
in the plasticator of the injection molding machine. That is, a new screw would need to be designed and
fabricated that is capable of dispersing the agglomerates while meeting the cycle time of 65 s. A high-perfor-
mance screw with a spiral mixer was chosen for the application. This screw was designed with multiple dis-
persing dams in the high-performance section, providing a gap between the peak of the dam and the barrel
wall of 1.1 mm. The clearance between the mixing flights of the spiral mixer and the barrel wall were 0.89 mm.
The dispersing ability of this screw was considerably higher than the original screw. The original screw had a
barrier flight undercut gap of about 1.5 mm and a spiral mixer undercut of 4.8 mm.

The high-performance screw was installed and trialed. The screw immediately produced high-quality parts
without black streaks and with a cycle time of 65 s. The plasticating time was 15 s at a screw speed of 99 rpm
for a specific rate of 8.3 kg/(h rpm). This specific rate is just slightly less than the calculated specific rotational
rate of 8.9 kg/(h rpm). The back pressure used for this plastication was 0.7 MPa. These results indicate that the
dispersion gaps on the high-performance screw were small enough to provide a high enough stress level to
disperse the pigment agglomerates that were in the color concentrate masterbatch.

Discussion

For many resins, long residence times in the flow path will cause the resin to degrade into dark colored
material. If the degraded resin comes off of the metal surface where they formed, they will flow downstream
and result in black specks or color streaks. These black specks and color streaks are easy to observe and
diagnose in parts that are not black or gray colored. In almost all cases, the screw must be removed from the
barrel to determine the source. Common sources include regions where the flow is stagnant such as partially
filled metering channels, small flight radii, and mixers that are not streamlined.

For gray colored parts, black specks may originate from the screw design problems discussed above or they
could be poorly dispersed pigment in the masterbatch. Removing the masterbatch from the feedstock is the
best method to determine if the black specks are from the screw or from the pigment.

Conclusions

Troubleshooting and elimination of black specks and color streaks from injection molding parts is present-
ed. Three cases studies are presented that show root causes and the technical solutions to eliminate the prob-
lems. The work focuses on the plasticator, although downstream sections of the process can cause resin to
degrade and form black specks.
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Coming This Summer:

¢ The Engineer as a Business Person—Things You Need to Know
e Accelerated Weathering of Plastics

¢ Impact of Plastics Materials

e Part Design for Extrusion

¢ Plastic Materials Selection

e Metal Replacement

Sep 10,2012 7:00am TPE TopCon® 2012
8:00am FOAMS °© 2012 Conference
Sep 11,2012 8:00am Automotive Composites Conference & Exhibition® 2012
Sep 22,2012 8:00am Thermoforming 2012 Conference®
Sep 30,2012 3:00pm Automotive TPO® 2012 Conference
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Plastic Engineering s F+E+1-S. INTRODUCES
(O Re&iiies i ENGINEERED CONTROL AT AN AFFORDABLE PRICE.

CAUTION

Plastic Engineering & Technical Service (P.E.T.S.)
Next Generation of Hot Runner Temperature Controlled Technology
Delivers a new level of processing, at an affordable price.

The PHRS TEMPERATURE CONTROLLER is a PID controlled
instrument, specifically designed for the hot runner plastic injection
molding industry. The controller is self adjusting and capable of
maintaining a very high degree of accuracy over a wide range of
operating conditions.

Each PHRS TEMPERATURE CONTROLLER has user friendly
features that help the molder maintain superior part quality
and provide a larger processing window.

STANDARD FEATURES:

[@ 1 or K Type TC'S

[& 20 Amps per zone

[& °F or °C temperature

[ Available up to 48 zones

(1) Automatic internal switching upon detecting

= a thermocouple reverse condition, which lets
the zone remain in operation.

(1) Automatic shut-off when a shorted or mis-wired
thermocouple is found.

{7} Automatic switch to manual mode when an open
thermocouple is detected.

©r) Full PID Control

) Warm-up Cycle

@ High/low temperature alarm indicator when measured
temperature is +/- 40 degrees F from set point.

@; 3 digit, 7 segment LED actual and set point temperature readout

@ 2-digit, 7 segment LED heater current amp draw readout

_l’gy Automatic/manual control modes

@ Automatic save of preset system configuration at shutdown

and automatic reload of last used configuration at start-up.
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April 1, 2012 -Orlando, FL

ooooooooooooooooooooooooooooooooooooo

Submitted by Hoa Pham, Secretary

Welcome

Chair Susan Montgomery called the meeting to order at 9:00 am ET, and welcomed all attendees. Susan
asked Tom Turng to introduce his guest Dr. Sreekanth Pilla from Wisconsin Institute of Discovery. Later in the
meeting, Mal Murthy introduced his guest, Rick Puglielli, President of Promold Plastics. The Board welcomed
Sreekanth, Rick and SPE staff Tricia Mcknight, Barbara Spain and Margie Weiner.

Susan led the Board in a moment of silence in remembrance of Emeritus Director Don Allen and Mrs. Frances
Grelle, Peter’'s mother, both of whom had recently passed away.

Roll Call

Present in person were:

Susan Montgomery (Chair), Jim Wenskus; Peter Grelle; Hoa Pham; Pat Gorton; Erik Foltz, Adam
Kramschuster; Jack Dispenza, Nick Fountas; Larry Schmidt; Lee Filbert; Tom Turng; Michael Uhrain;
Jeremy Dworshak, David Kusuma; David Okonski, Mal Murthy (Emeritus),

Guests were: Srikanth Pilla, Rick Puglielli, Tricia McKnight, Barbara Spain, and Margie Weiner

Absent were:
Brad Johnson (at Council meetings), Kishor Mehta, Raymond McKee

This constituted quorum.

Approval of February 3, 2012 Meeting Minutes

The meeting minutes of February 3, 2012 were presented.

Motion: Peter Grelle moved that the February 3, 2012 meeting minutes be approved, as written and distrib-
uted. Jim Wenskus seconded and the motion carried.

Pinnacle Award - Susan Montgomery

Susan announced that the Division received the Pinnacle Award, Gold level. She would receive the award on
behalf of the Division at the Award Luncheon.

Nomination Committee - Hoa Pham, Chair

Hoa presented the results of the Board elections. Pat Gorton, Raymond McKee, Adam Kramschuster, Jeremy
Dworshak and Lee Filbert were elected to the Board for a three-year term, ending at ANTEC 2015.

Officers for the 2012 - 2013 Board are: Susan Montgomery (Chair), Erik Foltz (Chair-Elect), Jim Wenskus (Trea-
surer), Peter Grelle (Technical Director), Brad Johnson (Councilor) and Hoa Pham (Secretary). The TPC for Antec
2013 is Pat Gorton.
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Financial Report - Jim Wenskus, Treasurer

Financial figures from July 1, 2011 through February 29, 2012 were reviewed. SPE Rebate was on target.
Discussions ensued on collecting sponsorship payments. Jim mentioned that he had finalized the PayPal
process. Sponsors now can pay either through PayPal or the SPE office. The IMD pays a small fee for this service.

Expenses were reviewed. Jim noted that the report did not include recent payments for ANTEC activities,
such as Gold level support for student activities, cost of award plaques, cost of the IMD reception, and other
expenses. Updates would be provided at the next meeting.

The proposal for 2012 - 2013 budget was reviewed. The budget for SPE rebate was updated to reflect the
new program.

SPE Update - Barbara Spain

Barbara Spain reported that the ANTEC 2012 proceeding was e-mailed to ANTEC registrants. The e-mail
included a link to access or download the proceeding. Barbara also gave updates on activities to revamp the
webinar program to increase attendance. Work has been in progress on the extrusion series. Susan proposed
that the IMD Board consider the feasibility of organizing a molding series. The primary contact for the Board
is Peter Grelle.

Action Item: Pete Grelle to initiate the discussions to consider an injection molding series.

ANTEC 2012 Report - Erik Foltz, TPC

Erik gave an update on the IMD technical program for ANTEC 2012. Slides for in-between presentations
would be e-mailed to all moderators. ANTEC meeting rooms would be in the Convention Center South
Building. Erik asked the moderators to do a headcount, complete the moderator sheets and give them to the
door monitors.

Discussions on future ANTEC conferences were conducted. ANTEC 2013 would be April 22 — April 24 in Cin-
cinnati. The dealine for papers would be in October 2012. ANTEC 2014 would be April 27 - May 1 in Las Vegas.
David Okonski expressed concern that some attendees would face difficulty in getting their organization’s
approval to travel to Las Vegas for the conference.

Barbara Spain noted that the SPE direction was to build on the ‘ANTEC’ brand name. So, there would be
‘regional’ ANTEC conferences world wide, such as ANTEC-Mumbai which would send out call for papers at the
end of April 2012.

The discussions culminated in the Board joining Susan in thanking Erik for his efforts in organizing a great
ANTEC program for the IMD.

Technical Director Report - Peter Grelle

Peter thanked the Board for the flowers and condolences for his mother’s funeral.
Peter reported that he has been involved with the Detroit section, and proposed that the IMD co-sponsor
local plant visits.
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Discussions about having a TOPCON in India and China have started between Brad Johnson and John
Ratzlaff. Additional discussions would be necessary to formulate how the IMD could participate in these
conferences.

Peter was still not able to connect with the Upper Midwest section for the medical conference. He also tried
several times to connect with the Philadelphia Section but no progress after the initial contact. Tricia said she
could help with the contact.

Action Item: Pete to follow-up with SPE for a contact at the Philadelphia section, and to revive discussions
with this section for a possible joint TOPCON.

Education Committee - Pat Gorton, Chair

Pat reported that he invited MAPP to speak to the Board. However due to schedule conflict, the MAPP
representative could not attend. Susan also contacted Bill Tobin to speak to the Board because Bill has been
training for many years and could provide some insights into industry needs for training.

Bill gave his presentation after Adam'’s report.

Communications Committee Report - Adam Kramschuster

Adam gave an update on the newsletter. The Spring edition had been distributed. Content for the Summer
edition is due on June 10, 2012. Adam reviewed the sponsorship list. Currently the newsletter is self-funding.

The administrators of the Facebook page are Adam and Raymond McKee. Adam asked Board members with
Facebook accounts to‘like’ the IMD page.

Adam was finalizing the renewal contract with Heidi.

Guest Speaker - Bill Tobin, “Effective Technician Training”

Bill presented his perspectives and experience in training the technician. He gave some examples of how
training helped molding companies improve their process and profitability.

Councilor Report - Brad Johnson, Councilor

Attending Council meetings.

Membership Committee - Nick Fountas, Chair

No report

Fast Track Program, Fellows & HSM Committee - Larry Schmidt, Chair

Larry reported that there was no new update on Fellows & HSM. He asked the Board to recommend candi-
dates.

The SPE had seminar programs in the past. Three years ago, SPE HQ decided to discontinue the seminars
for cost-savings. Recently, PTI proposed to revive the seminars, with the agreement that PTI would organize
and run the program while the SPE provided the brand (SPE logo). In 2011 at ANTEC-Boston, the SPE had 9
seminars, three of which were injection molding. PTlI now organized the Fast Track Program, which would of-
fer different tracks such as injection molding, extrusion, blow molding, thermoforming and part design. This
scheme would allow registrants to attend more than one seminar within the track. PTI suggested that the Di-
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vision consider promoting the Fast Track Program in newsletter, website, and perhaps Facebook. The Division
could also partner with PTI to organize a seminar program, which would potentially provide some revenue for
the Division. David Kusuma noted that OEMs would be more inclined to support their employees to attend
seminars about innovation or best practices.

Old Business

None discussed.

New Business

Tom Turng mentioned that the University of Wisconsin would hold their Colloquium in Wisconsin after AN-
TEC.
Jack informed the Board that he would be the SPE Membership Chair, and gave a brief update.

Adjournment

Motion: Adam Kramschuster made a motion to adjourn the meeting. Tom Turng seconded and the motion
carried.

The meeting was adjourned at 2:47pm ET.

Share Your
Knowledge With Your
Industry Peers.

We are currently accepting informative
and educational articles pertinent to
the injection molding industry.

Share your experience or other informative
information with thousands of fellow IMD

members.
For more information e-mail PublisherIMDNewsletter@gmail.com =
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A very distinctive feature of the Terra plastics program is
its ability to provide “distance learning” (online) courses
to students who may reside too far from the Fremont,
Ohio campus to participate in full time day or evening
classroom activities. This distance learning program has
successfully served students globally, as well as locally, for
several years.

We all know people within the industry (technicians,
sales staff, new hires, etc.) that have no color education to
speak of. One aspect of Terra's program that can benefit
many of the newer, or under-educated, members of our
industry is this internet based, three course certificate
program. lItis a relatively low cost, no travel, flexible
program that the employee can complete anywhere,
on their schedule. The three courses provide solid
background knowledge for anyone working in the many
segments of the coloring of plastics industry. The three
courses are:

* Introduction to Color

* Introductory course on color theory

* Basic background knowledge for anyone
working with color

* Colorants for Plastics
e The study of colorant types and their
incorporation into polymer materials
* More in depth treatment than in Intro Class
¢ Introduction to Plastics
s Introductory course on plastics
* Polymer types, properties and processing

Courses are an excellent opportunity for newer color
matchers, quality control technicians, production
technicians, and others to learn more about the coloring
of plastics. These courses are also good for people with
industry experience, since many of them have learned
on-the-job. This is a good opportunity for them to learn
the theory behind what they do every day. Students
completing this certificate can expect benefits including:

* Understanding of color terminology

* Accurate color communication

On-Line Plastics and Coloring of Plastics
at Terra State Community College

 Quicker color matches

* Better understanding of pigments and their use
* Prevention color problems

* Solve color problems quicker

* Quicker batch corrections in production

* Better understanding of color at processors

* Cost savings

For more information, contact Jamie Przybylski, Program Professor
at 419.559.2459 or toll free 866.AT.TERRA, ext. 2459
or email jprzybylski@terra.edu

Distance Learning Courses Offered

Section VL PET 1100 Introduction to Plastics (3 Credits)
Fees: $400 Ohio students/$600 out-of-state

Books: approximately $200

Offered Fall 2012: (August 20— December 14)

Offered Spring 2013: (January 14-May 9)

Section VL PET 1240 Introduction to Color (3 Credits)
Fees: $400 Ohio students/$600 out-of-state

Books: approximately $200

Offered Fall 2012: (August 20— December 14)

Offered Spring 2013: (January 14—December 14)

Section VL PET 2320 Colorants for Plastics (4 Credits)
Fees: $500 Ohio students/$790 out-of-state

Books: approximately $150

Offered Spring 2013: (January 14—May 9)

COMMUNITY COLLEGE

Fremont, OH
www.terra.edu

Produced by the Office of Print Production of TSCC 03.01.12



UNIVERSITY OF WISCONSIN

STOLET

WISCONSINS POLYTECHNIC UNIVERSITY

University of Wisconsin-Stout. An alumni group, honoring a 1962 Stout grad killed in action
in Vietnam, spearheaded the initiative to establish the memorial and scholarship. The
recently inaugurated Plastics Engineering Degree program at Stout will equip graduates
with the skills essential to immediately contribute to the growth of the plastics industry.

The John Leon Abrams Memorial Scholarship is named for Lt. Abrams, a Navy helicopter pilot
attached to an elite attack group named the Seawolves, who supported SEAL and Special
Forces in the Mekong Delta region of Vietham. The Seawolves experienced greater than a
30% attrition rate due to their dangerous missions, where they inserted, extracted, provided
air cover, patrolled and rescued elite US and Allied forces.

The annual scholarship will both honor Lt. Abrams and benefit the next generation of
plastics professionals. An endowed fund is established and individual or company tax
deductible contributions are encouraged to provide the funding necessary to permanently
sustain the scholarship. The administration, collection and distribution of funding are under
the auspices of the Stout University Foundation.

Contributions are to be sent to:

The University of Wisconsin - Stout University Foundation
Ms. Susan Pittman - John Leon Abrams Memorial

320 South Broadway Street

Menomonie, Wi 54751

(715) 232-1151

Please direct any questions to Bob Dealey, MoldDoctor@DealeyME.com
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Secretary

Assistant Treasurer
Nominations Committee Chair
Hoa Pham

Avery Dennison
hp0802@live.com

Past Chair 2011 -2012
Lee Filbert, IQMS
Ifilbert@igms.com

Councilor, 2011 -2014
Brad Johnson
Penn State Erie

bgjl@psu.edu

BOARD OF DIRECTORS

TPCANTEC 2012

Erik Foltz

The Madison Group
erik@madisongroup.com

TPC ANTEC 2013

Pat Gorton

Energizer
pgorton@energizer.com

. _______________________________________________________________________________________________________________________________|]
www.4spe.org
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Communications
Committee Chair
TPCANTEC 2014

Adam Kramschuster
University of Wisconsin-Stout
kramschustera@uwstout.edu

TPC ANTEC 2015
Raymond W. McKee
Berry Plastics

raymond.mckee@berryplastics.com

Membership Chair
Nick Fountas
JLI-Boston
fountas@jli-boston.com

Education Committee Chair
Reception Committee Chair
Jack Dispenza

Ideal Jacobs
jackdispenza@gmail.com

HSM and Fellows
Committee Chair
Historian

Larry Schmidt

LR Schmidt Associates
schmidtlra@aol.com

Engineer-Of-The-Year
Award Chair

Kishor Mehta

Plascon Associates, Inc
Ksmehtal00@gmail.com

Lih-Sheng (Tom) Turng
Univ. of Wisconsin - Madison
turng@engr.wisc.edu

Michael C. Uhrain IV
Sumitomo
michael.uhrain@dpg.com

Jeremy Dworshak
Steinwall Inc.
jdworshak@steinwall.com

David Kusuma
Tupperware
davidkusuma@tupperware.com

David Okonski
General Motors R&D Center
david.a.okonski@gm.com
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The IMD Welcomes 293 New Members From Around the World

Stan Agee

Miguel Aguirre

Eric Aldstadt

Jeremy E.J. Alexander
John Alger llI
Christopher Alibozek
Mandar Amrute

D. Anandamurali
Bistra Andersen
Niles Anderson
Craig Andrews

Russ Andrews

B. Bharati Annamalai
Steve Armbruster
Teresa Arthur

S. Arunprasath

Cyril Baidak

Joe Baiz

Tyler Baran

Carol Barnes
Diamond Amber Bartlett
Bret Baumgarten
Donald Berrill
Bikram Beura

A. Narasimha Bharathi
Nilesh Bhasvar
Kapell Kumar Birla
M. R. Biswal

Peter Bloss

Chris Bodine

Louis Bowler

Kevin Brady

Toby Bral

Scott Brewer

Brent Brown
Timothy Bryan
Edward Buckwald
Richard Byrd
Deepak C.

Carl Carlson

Don Cartwright

Kevin Casey
Kendall Chadwick
Rajat Chakraborty
Dane Chang
James Chapman
Amador Charad
Kristin Charlton
Cyril Chevillard
Teckli Chia
Sreenivas C. J.
Marcus Clarke
Bennett Cohen
Travis Cole

Scott Cooley
Raymond Coombs
Charles Cooper
Justin Courter
Markus Cremer
Claude Cybulski
Joseph DeConinck
Jimmy Deese
Mario Del Real
John Deruntz
Dilip Dhobale
Sandrine Dumarquez
Dawn Duncan
Oktay Ekinci
Miron Eydman
Mark Field
Andrew Fleming
Michael Formella
Raindra Fotedar
Kenny Freitag
Atul Gakhar
Richard Gallagher
Vincent Gallo

Roy Galman
Angel Lozano Garcia
Ludovic Gardet
Larry Wayne Geist
Ethan George

Tracy Geschke
Alicia Gibson
Kyle Gibson
James Gingrich
Stan Glover
Leslie Goff

P.R.S. Gopalan
Daniel Gorman
George Graham
Reid Grahame
Randy Guertin
Vilas Gupte

Paul Gutmann
Nataraj H.

David Hamill

Bob Hancock
Manfred Handel
John Hanrahan
Zebulon Hart
Jeff Hatley

Justin Hays
Christopher Mark Headen
Joseph Hebert
William Michael Hedger
Larry Hedin

Chris Heisterberg
Lauren Hill
Anthony John Hinz
Mark Hoeflich
Christian Hopmann
Andrew Horsman
Scott Hughes
Joel Idol

Zeniji Inaba

Chris Jackson
Sunil Jacob
Sanjeev Jaiswal
Nijith Jayan

Lin Jin

Ted Johnson
Chacko Joseph

Ronald Juedes
Jacek Kaczmar
Nagarajan Kamalakkannan
Vishnu Kamat
Mukund Kathare
Edward Kazor
John Keirstead
Ken Kelley
Manish Khanna
Seong Hun Kim
Yogendra Kolte
C. R. Krishnamurthy
L. K. Kshirsagar
Sudhir Kulkarni
Anand Kumar

J. Shankar Kumar
Pradeep Kumar
Aaron Lapinski
Michael Lawton
Peeter Leis

Jason Lipke

Greg Lusardi
Anthony Lytsikas
Raja M.

Torsten Maenz
Phil Magnusson
Yvonne Mah
Soren Maloney

V. Manikandan
Antonio Marcucci
Ravindra Marudkar
Adesh Mathur
Andrew May

Joe McCaleb
Kenneth McCord
Patrick McDonough
David McDowell
Joseph Mechery
Vivek Mehta

Tom Mendel
Jerry Mercer

SPE Injection Molding Division

www.4spe.org
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IMD Nlew Members Continued

Thomas Mielcarek
Johnathan Miller
Diane Mixson

John Moczalla
Khatera Mohd-Habib
Carlos Molinuevo
Richard Moller
Ricardo Montes

Bala Murali

Jacob Murphy

Luke Murphy

GSVL Narayana Murthy
K. Nagaraj

B. K. Nagasayee
Matthew Nagy
Aditya Narayanan

K. Narayanan

Sam Nashed

David Brian Naughton
Mark Allen Newman
Larry Nitch

David Okonski
Obelle Ollor

Edward Owen

Mark Paddock

M. Padmanabh
Rajesh Panchal

Lu Papi

K.V. Parthiban
Andrew Paye
Vasant Pednekar
Ricardo Pena

R. Prabhu

Fred Pratt

Rohan Primrose
Bill Psevdoikonomou
Sandeep Puri
William Quinn
Hansraj R.
Srivathsan R.
Walter Robb Railey
N. K. Ramaswamy
P. Ramesh

Steve Ramos
Christopher Reeves
William Renick
Sam Richardson
Glen Riley

Paul Robinson
Milan Roldan
Thomas Rooney
Timothy Rourke
William Rousseau
Al Rouwenhorst
Kaysie Rytlewski
Rickard Kent Bo Sandberg
Sofie Sannen

M. S. Saravanan
Frances Scharnhorst
John Schmidt

Arul Selvam
Acharya Sen

Karl Seven

Nainesh Shah

Pulkit Shah
Rakesh Shah

Siva Shankaran N.
Manish Sharma
Vinod Sharma
Sandeep Shinde
Ebi Shokri

Ankit Shroff

Joe Simmons
Ankita Singh
Kuldeep Singh
Michael Skapura
Matt Smallwood
Norman Snitchler
Todd Sousley
Paul Sremcich
Girish Srinivasan
R. Srinivasan
Veeraraghavan Srinivasan
Debbie Stueber
John Sudak

Mark Summer
Steven Sutherland
Leon Suttles
SubramaniamT.
Peter Tackx
Jonathan Tan
Stephen Taylor
Keith Teague
Harshit Tejani
Aster Teo

Chad Terpstra

The IMD Also Welcomes Companies From 23 Countries

Australia
Belgium
Brazil
Canada
Chile
Colombia

Czech Republic
Denmark
France
Germany
Greece

India

Japan
Mexico
Netherlands
Poland
Singapore
South Korea

Rajesh Theravalappil
Deepak Thuse
David Tonkiss
Pankaj Totla
Christian Trejo
Gregory Tremblay
Linda Tremblay
Scott Tripple

Hakan Tunca

Luc Uytterhaeghe
Dirk Vander Noot
Paul Vanevery

M. S. Venkataramani
C.R.Venkateswaran
Maricela Ventura
Christopher Verdigets
Rogelio Villamizar
Sonia Villamizar
Wayne Wagener
Sachin Wagh

Sunil Waghralkar
Paul Walker

Tim Watt

Peter Weisel
Christian Wenk
Victor Wenzel
Russell Wieser
Philippe Antoine Wilson
Xiaoka Xiang

Emily Yu

G. Yuvaraj

A. Zainulabedin

Spain

Sweden

Turkey

United Kingdom
U.S.A.

SPE Injection Molding Division

www.4spe.org
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IMD New Members Continued

Representing More Than 227 Organizations, Including:

20 Microns Ltd.

3M Co.

4 Front Manufacturing

Aaron Equipment

ABC Exterior Systems

ACOS Ltd.

Advanced Graphic Systems
AF| Systems LLC

Ag Geophysical Products Inc.
Airlite Plastics Co.

Ajay Industrial Corp. Ltd.
American Casting & Manufacturing
Anderson Moulds

Air Products

Applied Plastic Technology
Arburg USA Inc.

Arcelik AS

Arkema

Arkema Peroxides India Pvt. Ltd.
Associated Soapstone Dist. Co.
Pvt. Ltd.

Autodesk Inc.

Automotive Components Holding
BASF Australia Ltd.

BASF Catalysts LLC

BASF India Ltd.

Bayer MaterialScience Pvt. Ltd.
Becton Dickinson & Co.

BD Medical

Becton Dickinson de Mexico
Bemis Manufacturing Co.

BIC Violex SA

Birla Institute of Technology
Blow Line Plast

Brakes India Ltd.

Bright Autoplast Pvt. Ltd.

Cal Poly Pomona

Carclo Technical Plastics
Carplast India

Cascade Engineering Inc.
Central Carolina Community
College

Centro Espanol de Plasticos
Century Container Corp
Century Plastics Inc.

CEO Inc.

CES Technology Ltd.

Cinpres gas Injection Inc.
CIPET

Clariant Chemicals (India) Ltd.

Connector Technology Inc.
Coperion Ideal Pvt. Ltd.
Craftech Corp.

CSP Technologies Inc.

DAC Industries

Danbar Plastics Injection
Moulders

Datacolor

Daubert Cromwell

Demog Plastics Group
Dickten Masch Plastics LLC
Die-Sep LLC

Dow Chemical

DSM Engineering Plastics
Eastman Chemical B.V.
Encap Technologies Inc.
Entegris/Poco Graphite
Estee Lauder Companies Inc.

Evonik Degussa India Pvt. Ltd.

Extron Electronics

Fanuc India Pvt. Ltd.
Faurecia

Fenner Advanced Sealing
Technology

Ferris State U.

First Engineering Plastics
(India) Pvt. Ltd.

FISA North America Inc.

Flambeau Inc.

Flamingo Additives & Colourants
Pvt. Ltd.

Flexituff International Ltd.

Ford India Pvt. Ltd.

Formulated Polymers Ltd.

Frontier Business Systems Pvt. Ltd.

Frotek Kunststofftechnik GmbH

G.V.S. Envicon Technologies

Pvt. Ltd.

Gallagher Corp.

General Motors Research

Glenair Inc

Global Manufacturing Solutions

GLS Polymers Pvt. Ltd.

Gujarat Fluorochemicals Ltd.

GW Plastics

Haemonetics

Handel & Sons Pty. Ltd.

Hanyang U.

Harita-NTI Ltd.

Hayward Flow Control

Henkel Corp.

Hennepin Technical College

Heritage Plastics

Hewlett Packard

Hi-Tech Mold and Tool

Hoerbiger Corp. Americas

Home Products International

Honeywell International

India Pvt. Ltd.

Honeywell Technology Solutions

Lab Pvt. Ltd..

Husky Injection Molding Systems

Hydro S&S Industries Ltd.

Hyundai Motor India Ltd.

IKV - Institute of Plastics
Processing

Imerys

SPE Injection Molding Division

www.4spe.org
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IMD Nlew Members Continued

Indelpro Sa De Cv
Industramark
Injection Molding
Troubleshooting

Innovative Molding Inc.

Intralox

Isik Plastik

ITW

J.P. Polymers Pvt. Ltd.
J.R.D. Corp.

JEC Composites

Jus N Tyme Tooling
Kaysun Corp.

Koch-Alger and Assocs.

Konkan Speciality
Polyproducts Pvt. Ltd.
Kraiburg TPE Pvt. Ltd.
KraussMaffei
Technologies India
Pvt. Ltd.
Kunststoff-Zentrum -
Leipzig

L&T Plastics Machinery
Ltd.

Lanxess Corp.

Leeco Equipment &
Services

LEGO System A/S
Leviton Manufacturing
Co.

Lu Papi & Associates
Pty. Ltd.

Lucas-TVS Ltd.
Maharashtra Institute
of Technology
Mahindra & Mahindra
Ltd.

Mar-Bal Inc

Markdom Plastic
Products

Michada Resources
Microsoft Corp.
Milabtech LLC

Milliken Asia Pte. Ltd.
Mohr Engineering
Molds & Plastic
Machinery Inc.

Molex Singapore

Pte. Ltd.

Motherson Automotive
Technologies &
Engineering

MSI Mold Builders
Multipartes SA

MWV Calmar

National Plastics Color
Inc.

New Berlin Plastics Inc.
New Innovative
Products Inc.

Noetic Technologies Inc.

Norcold

Norwood Medical
NOVA Chemicals
Nylacarb Corp.

Nypro Inc.

Oldcastle Precast
Omni-Tech
Manufacturing Corp.
Onkar Plastics
Onward Technologies
Ltd.

Otario Tire Stewardship
Pandrol USA

PCS Co.

Pennsylvania College
of Technology
Pennsylvania State U.
- Erie

PEP

Performance Plastics Ltd.
Pieresearch

Pittsburg State U.
Plasticos Tecnicos SA
Politechnika Wroclawska
Polychem LLC

Polymers International
Australia Pty. Ltd.
PolyOne Distribution
Polyscope Polymers
Poly-Vac

PPC Moulding Services
Prabhu Polycolor Pvt.
Ltd.

Progressive Components
QED

Qenos

Reliance Industries Ltd
Renault Nissan
Technology & Business
Centre India

Renuka Agencies
Roscom Inc.

SABIC Innovative Plastics
Sac Plastics Inc.

SAl Engineering Co.

SCA Americas
Schweitzer Engineering
Laboratories Inc.

Solvay Advanced
Polymers

Star Maid

Stout Stuff LLC
Sumitomo Demag
Synventive Molding
Solutions

TE Connectivity
Tecnomagnete
Incorporated

Tetra Pak Packaging
Solution AB

Texas A&M University
The Lubrizol Corp.
Ticona Automotive
TNT Plastic Molding
Division

Tomas Bata U.

Toyota Tsusho
(Australasia) Pty. Ltd.
Tupperware Brands Corp.
Turck Inc.

Uflex Ltd.

United Solar Ovonics
U. Cincinnati

U. Technology-Dresden
U. Wisconsin-Madison
U. Wisconsin-Stout
Vari-Tek Co.

Vision Technical
Molding LLC

Vistakon - Johnson &
Johnson

WG Strohwig Tool & Die
Wacker Chemical Corp.
Wagener & Associates
Inc.

WAL Consulting (HK) Ltd.
Washington Penn
Plastic Co.

WDI

Western Washington U.
Westminster Tool Inc
Westmoreland Plastics
Co.

Xten Industries

Zeiger Industries

Zirc Co.

SPE Injection Molding Division

www.4spe.org



Page 45 Summer 2012

Membership Application

Society of Plastics Engineers Membership Application

13 Church Hill Road, Newtown, CT 06470 USA. European Member Bureau
Tel: +1 203-775-0471 Fax; +1 203-775-8490 Tel: +44 7500 829007
membership@dspe.org www.dspe.org speeurope(@dspe.org  Www.speeurope.org

Applicant Information

Name: Gender: 1 Male J Female
first last i Birth Date: (mmiddiyyyy)
Company Name and Business Address (or College): Demographics
companylcollege: Job Function {choose only one)
O Consuiting O Purchasing
job title; O Design 0 Quality Control
0 Education (Facully) OR&D
7 O Engineer 0 Retired
dd 3
s DO General Management O Sel-Employed
. 0 Manufacturing 0 Student
megee O Marketing/Sales 0 Tech Support
city: ate: 0 Other
Materials (choose all that apply)
zip; country: U Composites O Polyolefins
3 Film O Polystyrene
Phone/Fax Format: USA & Canada: (30) 00ex0e All Others: +xx() x 02 00 (Il O General Inferest O TPEs
Work Phone: Fax: 2 Nylon O Thermoset
0 PET Q Vinyls
Email: used for sociely business only L arhpinglios U Itaruht
Process (choose all thal apply)
0O Blow Molding O Injection Molding
Home Address: O Compression O Mold Making
ad . 0 Compounding 0 Product Design
pugross- O Engineering Properlies O Rotational Molding
O Extrusion Q Thermoforming
city: stata: O Fabrication 0O General Interast
O Foam 0 No Interest
zlp: counfry: The SPE Online Membership Diractory is included with
membership. Your information will automatically be included.
Home Phone:
0 Exclude my email from {he Online Member Directory
0 Excluge all my information from the Online Member Directory
(¥) Preferred Malling Address: O Home O Business 0 Exelude my address from 3rd parly mailings

Payment Information

New Member 1 Year New Member 2 Years * Student Member Students must supply

C:) graduation date:
O US $144.00 0 Us $261.00 O Us $31.00 " Membership. Aot
My Primary Division Is {choose from below) (=2

Additional Divisions are available for a fee. Check below to select Additional Divisions. g fla &
0 Additives & Color Europe (D45) 0 Medical Plastics (D386)
O Automotive (D31) 0 Mold Making & Mold Design (D35)
0O Blow Molding (D30) O Plastics Environmental (D40) '::> casls rgﬁg?u:iﬁgnhgi::iﬁz
O Color & Appearance (D21) 0 Polymer Analysis (D33) 1 2
O Composites (D39) O Polymer Modifiers & Additives (D38) e ® 1%’-0 3 mglgb
O Decorating & Assembly (D34) O Product Design & Development (D41) : i
O Electrical & Electronic (D24) O Rotational Molding (D42)
0 Engineering Properties & Siructure (D26) O Thermaforming (D25)
O European Medical Polymers (D48) 0 Themmofonming, European (D43)
0 Exirusion (D22) 0 Thermoplastic Materials & Foams (D29)
0 Flexible Packaging (D44) O Thermaoset (D28)
O Injection Molding (D23) O \inyl Plastics (D27)
0 Markeling & Management (D37) TOTAL
0 CHECK O VISA a AMEX O MASTERCARD oy
By signing below | agree to be governed by the Bylaws of
fhe Saciety and to promote the abjectives of the Society, |
card number

cerfify that the statements made in the applicafion are
PAYMENT MUST ACCOMPANY APPLICATION correct and | autharize SPE and its affiliates to use my

expiration date (mmiyyyy) No Purchase Orders Accepted phone, fax, address and email o contact me.
Chechks must be drawn on US or Canadian banks in US or Canadian funds. Signature date
Dues include a 1-year subscription to Plastics Engineering magazine—$38.00 valus (non-deductibla)
SPE mambarship Is valid for twelva months fram the month your application is processed. recommended by member (optional} Id #
‘sutra savings IW

SPE Injection Molding Division www.4spe.org
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Publisher Nlote | Sponsors

Like Us!

e

The SPE Injection Molding Division has joined the
ranks on facebook. There you will find all Molding
Views issues, news, events and more! See what’s going
on in your IM community by stopping by for a visit at:
http://www.facebook.com/SPEInjectionMoldingDivision
Have a news item for our facebook community? Send it in
to share with your IM Members!

| also want to thank everyone for there support. Keep
sending in your articles! It's a great way to share your know-
lege with your peers. Have a great summer and see you in
the Fall!

oo Clons

Heidi Jensen
PublisherIMDNewsletter@gmail.com

E™

Views"" W

B.A. Die Mold Inc. 11
www.badiemold.com

Beaumont Technologies, Inc. 5
www.beaumontinc.com

Incoe 19
Www.incoe.com

Molding Business Services 14
www.moldingbusiness.com

Molding2013 23
www.executive-conference.com

PETS 33
www.petsinc.net

Priamus 24
WWWw.priamus.com

Progressive Components 8
WWW.procomps.com

TERRA Community College ... 38
www.terra.edu

A big thank you to the
authors and sponsors who supported
this month’s issue.

Support Your
Injection Molding
Division

We are always accepting sponsors and

writers for each issue. Your support puts your
company in front of over 5000 professionals in
the Injection Molding Industry. The Injection
Molding Division publication is issued three
times a year to current and past members
worldwide.

For more information on sponsorships and/or
articles please e-mail:
PublisherIMDNewsletter@gmail.com

SPE Injection Molding Division

www.4spe.org



