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DRYING OF POLYMER RESINS:
THE CRITICAL UARIABLES TO RNOW FOR BEST RESULTS

Tuesday, November 15th, 2016, 8:00 am - 5:00 pm

Hennepin Technical College - Main Auditorium
9000 Brooklyn Blvd, Brooklyn Park, MN 55455

Our products are only as good as the raw materials that are fed into extruder. When the feedstock contains too
much water, we will get unpredictable products, degraded molecular weight, and in some cases large bubbles
in the extrudate. But drying adds an extra processing step, and maybe slows down the production rate. Other
times, a lot of effort and skill must be used to measure moisture levels and assure ourselves that the feedstock
is ready to be extruded / molded.
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This Megatech will present the latest in drying, desiccant and moisture measurement technologies. The

] attendee will be presented with the best, most time-saving methods for assuring an adequate level of dryness
PRESIDENT TREASURER / FINANCE CHAIR ~ WEBSITE & NEWSLETTER AWARDS CHAIR SECRETARY without costing a lot of moncy.
Shilpa Manjure Rolly Enderes CHAIR Richard C. Bopp Joshua Weed
Northern Technologies International Corp.  ChemCeed, Corp. Michael Arney RC Bopp Associates LLC NatureWorks LLC 1 d bl k f .
4201 Woodland Road 2252 Olson Drive Boston Scientific 321 Flatbush Road 15305 Minnetonka Blvd Knowle geaole Spea Crs Irom:
P.O. Box 69 Chippewa Falls, WI 54729 3 Scimed Place West Coxsackie, NY 12192 Minnetonka, MN 55345
Circle Pines, MN 55014 715-726-2300 Maple Grove, MN 55311 RCBopp@mhcable.com 952-562-3398
763-225-6600 715-726-2314 FAX 763-494-1347 Joshua_weed @natureworksllc.com THANK YOU PLATINUM SPONSOR AND SPEAKER:
763-225-6645 FAX rolly@chemceed.com Michael Arney @bsci.com AWARDS CO-CHAIR -
smanjure@ntic.com www.chemceed.com SOCIAL MEDIA CHAIR SA{]:?IIJ;Z l;/:li:;iaclagllkar, PhD R
INTERNATIONAL COUNCILOR MEMBERSHIP CHAIR Mabhin Shahlari 19725 S Diamond Lake Road f ™
& EDUCATION CHAIR Hamid Quraishi 4201 Woodland Road Rogers, MN 55374
Thomas McNamara HASSQ Consulting Company P.O. Box 69 651 —75675232
Thermotech 460 Wilson Street Circle Pines, MN 55014
1302 S. Fifth Street Winona, MN 55987 P: 913-544-9800 ADVERTISING CHAIR
Hopkins, MN 55343 507-312-0307 mshahlari@ntic.com Eric Hall —
952-933-9438 hamidquraishi@ymail.com Renewable Solutions LLC
SPECIAL EVENTS CHAIR & 11605 44th Place N
PROGRAM CHAIR AWARDS CHAIR or HOUSE CHAIR Plymouth, MN 55442
Sean Mertes ' CO-CHAIRS Eric Swensied 612-750-5720 THANK YOU SPEAKERS
Polymer Technology and Services Dave Erickson Harbor Plastics, Inc. eric@rs-llc.net
19095 Wells Lane 13502 Essex Court 1470 County Road 90

Jordan, MN 55352 Eden Prairie, MN 55347 Maple Plain, MN 55369 ;
612-750-5159 952-937-0960 763-479-4772 C N RE ”_ METTLER TOLEDO
sdmertes@ptsllc.com Cell: 612-868-5682 763-479-4776 FAX O/J_ ntelliptoe Siglielty UWillmann | Botrenfeld

erics@harbor-plastics.com
SILVER SPONSOR As pE N )

RESEARCH

For more information / to register, please go to:www.uppermidwestspe.org

Upper Midwest Section

i Register Before November 10th Register After November 10th
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ANTEC oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee May 8-10, 2017 . Students** $25 $50
Section Total ........................ 309 *Please join SPE and help support the plastics industry and get better pricing
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Sponsorship Opportunities —

Go to www,uppermidwestspe.org/upcoming-events.html to register as a sponsor
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SPE Education Committee - rom mcnamara

After providing 5 scholarships last Spring to very worthy students at UW-Stout, Winona State
University, and Hennepin Technical College, your Upper Midwest Section has once again approved
funding for scholarships this Fall. These scholarships will go to both 2-year and 4-year full time stu-
dents in a plastics field of study. The 2-year students should apply for the Tony Norris scholarship
award while the 4-year degree students should apply for the Jerome Formo scholarship award.
Please check the Upper Midwest Section website for requirements and application links.

In other news, SPI has extended their program to fund student membership fees to join or renew with
SPE. Students participating will receive a free SPE student membership and also an electronic mem-
bership to the Society of the Plastics Industry (SPI1). Students who are US citizens with primary resi-
dency in the US receive their complimentary membership by simply joining or renewing online. Just
go to www.4spe.org and follow the membership instructions. All during the registration it will look like
you will be charged $31. However, at the end there will be a check box asking if you want SPI to pay
the registration fee. If you check that box, the billing amount should zero. If you have a problem,

contact membership services at SPE.

COUNCILORS CORNER CONTINUED
from page 9

ANTEC Redesign for Success (Babli Kapur)

The goal of this effort is to deliver a redesign plan at
the end of 2017 for presentation at ANTEC 2018
through a core team of volunteer councilors and past
TPC”s (technical program chairs).

The root causes for decline in ANTEC attendance
were reported as multifaced, but it's thought that con-
ference papers have begun to lose some luster in
terms of their perceived ability to contribute to
authors’ professional development. This in turn has
led to an overall diminishment of the quantity and
quality of ANTEC papers. And yet, ANTEC still has
many important attributes as the major annual inter-
national technical conference for the plastics industry,
e.g., breadth and depth of overall plastics technology
presented, unique bridge between academia and
industry, global reach and historical presence.

Some excellent ideas about redesigning the ANTEC
format were presented, including focusing on quality
vs. quantity, emphasizing new & emerging topics,
organizing by topic rather than by Division, featuring
more invited academic & industrial speakers, offering
technical skill development sessions extended across
the entire supply chain, focusing on organizational

networking opportunities, e.g., career fairs, consulting
clearinghouse, integrating plant field trips, offering
STEM educational events, and partnering with other
associations & societies. I'm sure you will agree
each of these represents a promising idea for positive
change. The critical need for the future success of
ANTEC, however, will be to limit the development and
implementation to just a few of the most promising
ones. Donna Davis’ team has shown that they are on
a good track to do so in time for ANTEC 2018.

Not all our attention was focused on the future. We
also took some solemn moments to remember two
SPE luminaries who had recently passed. Heartfelt
eulogies were given for Dr. Nelson Wright and Mr.
Mike Tolinski. Details of their many contributions to
the plastics industry and our Society can be found in
the October issue of Plastics Engineering.

The needs of our membership and the plastics indus-
try are changing rapidly. Clearly, we will need to
adjust to these changes or risk becoming irrelevant. |
am heartened to see so many talented and hard
working volunteers, including our Section’s board
members, putting their shoulders to the task. Please
contact Shilpa, me or any board member if you'd like
to join in. As always, your help will be greatly appre-
ciated. Our contact information is listed in detail on
the back page of this newsletter. Many thanks!
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President’s Remarks shipa Manjure

Greetings to all members!

Hope everyone had a fabulous summer. We were happy to see some of you at our Annual Golf Outing
and have a great time at Oak Marsh again. Sunshine blessed us and there was a slight wind to cool
us off. Eric Swensied, our Special Events Chair, had organized an interesting raffle and there were
several prizes to take home. Hoping to see more participants next year in early August!

In our summer SPEcialist, we had posted an advertisement regarding needing more volunteers on the board and | would like
to make that pitch again — we still have several positions open on the board and would like to get fresh energy to keep the
movement of SPE marching forward. Good news is we recently had Dr. Ajay Padsalgikar, Principal Scientist at St. Jude Medical,
join the Upper Midwest Board of Directors. He will be taking up the role of Awards Co-Chair supporting Richard Bopp and Dave
Erickson. Thank you Ajay for your time and commitment to SPE. Please read the Spotlight on the Board column in this newslet-
ter to learn more about Ajay.

On the events front, we have received a tremendous response for our plant visit to Uponor scheduled in a few days (it might
be completed by the time you receive this newsletter). We are thankful to Uponor for their support in opening the doors to their
manufacturing facility. It is one of the ways in which SPE-UMW board strives to educate its membership. There is a reason why
they say “a picture says more than a thousand words” and | would say, “an actual field visit and demo says more than thou-
sand pictures”. J

Our last event for the year is our MegaTech. This will be at the Hennepin Tech on November 15. We all have dealt with mois-
ture sensitive materials at some point — nylons, PLAs, etc. The one-day seminar will cover basics of drying, comparison of dif-
ferent dryers, fundamentals and more. Hear it from the dryer manufacturers themselves!! Make sure you register asap and
hold your spot.

In preparation for Awards Gala which is our first event for the year, our Awards committee has not only been working hard at
putting together the logistics but would also like nominations from you. Dick Bopp, our Awards Chair is seeking your help in
nominating for Hall of Fame for the Upper Midwest Section. He has summarized the qualifications needed to nominate an indi-
vidual in this newsletter.

Finally, it is time for our Fall scholarships again. We would like to invite students in Plastics and related programs that are SPE
members to apply for two scholarships we offer. The SPE-UMW have been giving out several scholarships over the past cou-
ple of years. You might be the next one — so take the time to visit http://www.uppermidwestspe.org/educational-links.html and
APPLY TODAY or email Thomas McNamara, Education Chair, at Thomas.McNamara@thermotech.com.

Looking forward to seeing you at the MegaTech on November 15— our last event for the year.
Warm wishes for an enjoyable fall and holiday season to follow!!

Best Regards, Shilpa Manjure

POSITIONS WANTED ON THE BOARD

Open currently or Soon to be available

e Awards Co-Chair e Membership Co-Chair ¢ House Chair
Other Board Directors for various sub-committees

Tenure: 1-2 years depending on position and sub-committee
Qualifications Needed: SPE member; part of the plastics industry;
enthusiastic, accountable, and passionate about plastics educations of the community

Contact: Shilpa Manjure (smanjure@ntic.com)




Renewable Solutions LLC

Contract R&D and Consulting for the Chemical and
Biomedical Polymer Industry

- Chemical process and product development
- Custom monomer and polymer synthesis
- Specializing in PLA, and renewable polymers and chemicals

Eric Hall 612-750-5720 | eric@rs-llc.net | www.rs-llc.net

._

CLARIANT

Exactly your chemistry.

651-260-3436
612-212-7261
774-479-8842

John Wooten
Katie Kozub
Nicole Guimond

www.clariant.masterbatches.com

A FORMING

SOLUTIONS e

Consult - Design - Prototype - Engineer
Jeff Ewert 218-556-4353 Scott Bradley 763-463-9690

www.formingsolutionsinc.com

Everything thermoforming related, except production parts.

The Polymer Lab offers thermal, chemical
and rheological testing of polymer raw
materials through finished plastic parts.

a division of Thermatech

Our laboratory has plastic testing
capability for:

o Material Identification

o Contamination Identification
o Degradation Analysis

o Crystallinity Verification

o Reverse Engineering

o Product Failure Analysis

o Process Validation

o Ongoing Quality Assurance
o Moisture Analysis

The Polymer Lab’s material analysis
procedures include:

o Thermogravimetric Analysis-TGA

o Microstructural Analysis-MSA

o Differential Scanning Calorimetry-DSC

o Fourier Transform Infrared Spectrometry-FTIR
o Ash content-Burn-off Testing

o Melt Flow Rate-MI/MFR

o Relative Viscosity-RV

o Capillary Rheometry

e Karl Fischer Titration-KFT

1302 South 5th Street
Hopkins, MN 55343
info@thepolymerlab.com

@ -

ISO/TS 16949 Certified

866-864-4902 Toll Free

www.thepolymerlab.com

The Madison Group

Consultants for the Plastics Industry

5510 Nobel Drive, Suite 215
Madison, WI 53711 USA
Ph: (608) 231-1907

Xx: (608) 231-2694

Failure Analysis
emall info@madisongroup.com Matenal Engn‘]ee"ng

www.madisongroup.com

Processing Analysis

Put years of plastics engineering experience to work for you

‘ AdvancedTek

Your Local Source for
Stratasys 3D Printers &
Production Systems

651.489.6990 // 800.482.9005
www.advancedtek.com // sales@advancedtek.com

Now Hiring:
Program Manager
Quality Assistant
Mold Designer
CNC Programmer
Mold Maker

Apply Today!

)\ W 4
\ V4

VistaTek

www.VistaTek.com | 651-653-0400 | parts@vistatek.com
1850 Greeley St S, Stillwater, MN 55082 (NEW LOCATION)

Councilor’s Corner by pick opp =————

It was my honor to serve as proxy for Tom
McNamara at the Fall SPE Council Meeting this year
which was held in Quebec City on August 19-21.
Because | am now living in upstate New York, | had
the added pleasure to use this occasion to make the
very pleasant drive up 1-87 through the Adirondack
Mountains to the outskirts of Montreal and then turn-
ing northeast onto Route 20 falling the St. Lawrence
River valley toward the capital of the Quebec
Province of Canada, one of the oldest European
cities in North America, established in 1608.

The 3-day meeting began Friday evening with a
reception and a team building exercise where ran-
domly assigned teams were tasked with building
“pinewood derby-like” race cars, one constructed of
post-consumer recycle plastic materials and the
other “solar” powered. After a single-elimination con-
test, the fastest cars for each class were chosen giv-
ing much valued bragging rights to the winners. But,
more importantly, the exercise helped breakdown the
natural social barriers for the attendees. Then as a
reminder of the strong commitment of SPE to educa-
tion, each team put together kits for solar cars that
were donated to the Quebec YMCA for their STEM
(Science, Technology, Education and Math) pro-
gram—an added bonus.

The business portion of the meeting followed on
Saturday and Sunday. Scott Owens, President,
gave an outline of the agenda. Of central impor-
tance was governance reform. Indeed the bulk of
the meeting was focused upon changing SPE
bylaws and policies to streamline the way we run the
Society. Additionally, there were two special work-
shops given one on modifying ANTEC and the other
on enhancing membership growth. Finally, there
would be discussion of project updates, most notably
Plastic Insight.

The Treasurer’s report, given by Jeremy Dworshak,
showed mixed results. There was a reported $165K
YTD loss ascribed mostly to a shortfall in member-
ship revenue. Cash on hand was reported at $322K
at the end of July and expected to tighten somewhat
through the fall until revenues for upcoming
TOPCON'’s were received. On the other hand,
expenses had been kept under control and well
under budget. The current forecast for year end is
that we will end up between $50K and $100K in the
black. Clearly, these financials underscored the
importance of our assigned tasks increasing mem-
bership and revenue..

Membership/Rebates

Regarding membership, we currently have 13,154
premium members paying $129/yr with about 1-2K
students paying $25/yr. We also have a growing “e
membership” currently at 21,047 who pay no dues
and have very limited access to SPE benefits. To
increase membership and revenues, it was suggest-
ed that we might provide a limited free trial member-
ship to our e-members so they could realize the ben-
efit of being a full member. Then they would have
the option to continue as a dues-paying member or
to opt-out of full membership if they did not see the
benefit. No decision was made to implement this
idea, but | see it as an easy “no lose” option.

To better align our dues cost structure with those of
other similar professional societies and to help meet
our financial needs, a dues increase to $155/yr
effective Jan. 1, 2017 was discussed and approved.
This change alone is expected to provide additional
$100K in 2017 and $200K in 2018. On the accounts
payable side of the ledger, rebates to Sections and
Divisions for 2016 will continue at $10 per premium
member. Total payout of rebates for 2016 will
amount to $96,794.

Governance Reform Task Force (GRTF)

The formation of an executive board comprised of 11
or 12 volunteer vice presidents with specific
assigned responsibilities was formalized during this
meeting. Each VP will provide oversight and direc-
tion to operations through their assigned commit-
tees—all decisions subject to Council, albeit indirect-
ly. This was the central focus of the meeting. Here's
a summary:

There will be a 3-year operating plan which is
expected to provide for better long term planning.
Term limits of executive board members, i.e., 3 years
terms with the exception of presidents and 9-year
lifetime term limits. Bylaws and policies will be
streamlined, all requiring Council vote. (All passed
with only minor modification.) Structural changes to
bylaws and policies become effective at ANTEC
2017 in Anaheim, CA.

COUNCILOR’S CORNER continued on page 10
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SCIENCE CUHNEB continued from page 7

Moisture Content 0.01% 0.03% 0.08%

Cavityl 2.77 MPa/s 3.15 MPa/s 3.40 MPa/s
Cavity2 2.96 MPa/s 3.17 MPa/s 3.46 MPa/s
Cavity3 2.54 MPa/s 2.78 MPa/s 2.99 MPa/s
Cavity4 2.65 MPa/s 2.86 MPa/s 3.14 MPa/s

Table 1: Average Viscosity Change of Individual Cavities

Viscosity [Pa-s]

Shear Rate “/”

Diagram 3: Extended Measurement with Kayeness Rheometer

Moisture 0.01% 0.03% 0.08%
Cavity1 1.065 0.27 0.871
Cavity2 1.088 0.609 0.933
Cavity3 1.122 0.675 1.036
Cavity4 1.072 0.617 0.962
Average 1.087 0.543 0.951

Table 2: Standard Deviation shown on Cavity Pressure (Peak)

i Sumunaiy Data. Machine 2777, Mold 41072-2% [STD CVA)
j j HYDRAULIC INJ PSI, FILL Integral
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was published in the
Proceedings of ANTEC, 2000.

All rights reserved. The ques-
tions raised by these authors
are real and common to many
production engineers. These
questiosn will be answered at
our upcoming Megatech on
November 15. Please attend!
And please attend ANTEC

Diagram 4: Mold and Machine Data by Various Moisture Levels

2017 in Anaheim.

©Society of Plastics Engineers.

SCIENCE CORNER

Drying: A Closer Look

Dipling (FH) Thomas Schwab, Siemens EC, John E. Pery, Siemens EC

Abstract

This paper will discuss the adverse effect on viscosity
when polymers are excessively dried. Many processors
are concerned exclusively with excessive moisture and
give little consideration to the permanent detrimental
effects from over-drying. As part size gets smaller in
many applications, dryer throughput is lower. The result
is extended exposure to the drying process. Thus, the
viscosity of the material is increased and permanent loss
of material properties occurs. This effect was observed as
an actual manufacturing problem.

Background

Drying is at first glance an easy method. Material is
pulled into a hopper. Dehumidified hot air is flowing
between the plastic pellets. The air binds the moisture
and transports it back into the desiccant bed. This
approach hasn’t improved much over the years.
Tremendous advances have occurred on the shop floor
with process control improvements where molding
machines and auxiliaries are concerned. However, the
process of drying the material has been somewhat
overlooked and very often out of consideration as the root
cause of process variation.

The problem of drying becomes more obvious when
applied to the thin-wall design of molded parts. With the
use of cavity pressure sensors, the slightest change in
viscosity can be monitored. The variations caused by
shortcomings of the drying process are now highly
visible. The most common engineering materials, like
PA, PET, PBT have polar groups inside the chemical
chain structure. Those groups are responsible for the
hygroscopic nature of the pellets.

The four things, which are important in the drying
process, are:

e  Temperature of the air

e  Moisture content of the drying air

o Airflow

o  Dwell time of the pellets in the hopper

The first three are well understood in the industry and
most dryer designs are well developed in this area. The
temperature is controlled by thermocouples and most are
directly on the hopper. The moisture content of the air is
kept constant. Dew point of the air should be -5 °C.
Airflow is generally well calculated for the different sizes

of dehumidifying drying systems

The fourth issue is much harder to control and to
maintain. In many modern injection molding plants,
central drying systems have taken over. Normally,
multiple machines may draw from a common drying bin,
e.g. six molding machines using the same material. Due
to a production stop, three of the machines stop
consuming. The result is that the hourly usage of the
material is cut in half. No one is going to adjust the
volume or the temperature of the dryer. The material
residence time is now extended twice the
recommendation of the resin supplier. This problem was
observed in our plant. With an extended drying time of
four to five hours, the rest of the machines had problems
filling the cavities. The question was “Does over-drying
affect the viscosity and how much is the real influence?”

Experimental Approach

Two different approaches were taken. The first was
made in Germany at FH-Rosenheim. Preliminary tests
were made using a Goetfert high-pressure capillary
viscometer to check the viscosity of the material. Due to
the age of the equipment and the test series we started to
make additional measurements with newer and more
reliable equipment. A Kayeness Rheometer from
Dynisco Polymer determined the melt viscosity. A
moisture analyzer was located immediately next to the
test equipment, to ensure more accurate moisture
measurements.

Practical Approach

After performing the two laboratory test series, the
method was to show the problem in an actual process.
The most sensitive way to demonstrate a problem is the
use of cavity pressure technology. The material from the
second laboratory test was used for the experiment.
Material was dried at 0.01%, 0.03% and 0.08% moisture.
The material supplier stated in his literature that the
optimal moisture content is below 0.1%.

A four-cavity hot runner mold was used for the
experiment. To show a better correlation between
moisture and viscosity, machine and mold data were
collected.

SCIENCE CORNER continued on page 6




SCIENCE CURNER continued from page 6

Test Results and Discussion

The first results have shown the connection between
the drying parameters and a possible molding parameter.
In the first test series, three different temperatures
(270/280/290 C) and two different pressures (5 and 11
MPa)were used. The drying for this experiment was done
in a press-side dehumidifying dryer. To minimize any
adverse effects, the material was dried for four hours at 80
C. During the measurement the temperature was dropped
to 50 °C. After the measurements the dryer was turned off
for four hours to simulate a production interruption. Then
the over-drying process started. The material was exposed
to 70 C for 12 hours. The whole process duplicated an
actual startup process as seen on the manufacturing floor.

The results from the first measurement are reflected
in Diagram 1. It shows that with an increase of the
temperature the viscosity is increased. This is similar to
studies done before in the plastic industry. Nevertheless
the effect of drying is shown in the y-direction. By
extending the drying time the viscosity of the material is
also increased. The effect is more obvious at lower
temperatures. The overall range of the viscosity from wet
to dry was between 4 and 14% .The range from dry to
over-dry was from 12 to 89%.

Actual temperature and conditions used in the
molding department influenced the second series. As
mentioned earlier, the amount of data taken for the second
one was by far more intensive than the first series. This
time the temperature (275 °C) was held constant over the
whole series to gain more data in this specific area.
Nevertheless, the number of materials was increased. The
samples were taken from a central drying system. The
moisture was measured before the test and between every
second sample, to ensure exact moisture content from the
samples.

The results varied between the different materials. It
wasn’t possible to find a correlation between the different
materials. Even so, the same phenomenon seen before
was discovered again. The material, which is shown in
Diagram?2, is a PA66 35% glass filled. The viscosity is
lower with an increased moisture level. The viscosity
step inside the moldable range (from 0.022% to 0.075 % )
is nearly as big as the step (from 0.075% to 0.263%)
where the material is too wet for the molding process. In
diagram 3 it is easier to see, how much the viscosity of
the material really increases. The viscosity increase from
the mean by extended drying was from 4% to 12%. A wet
material showed viscosity loss from approximately the
same range.

The outcome of the shop floor test showed equivalent

shows the summary curves of individual cavities, the
hydraulic peak and the hydraulic pressure integral. The
hydraulic pressure integral reflects viscosity. In the
diagram it is easy to see the moment at which the material
was changed to a higher or lower moisture level. All
cavities have shown that the moisture decrease
from0.08% to 0.03% results in a viscosity increase of 9%.
Additional drying to a lower level (0.01% ) increases the
viscosity by another 10% .

A look at the hydraulic pressure as a machine
parameter shows a similar result. From 0.08% to 0.03%
moisture level the machine needed to increase the
hydraulic pressure by 3%. On the other hand from 0.03%
to 0.01% the increase had to be by 10% to fill the cavities.

A shift in the required hydraulic pressure is not by
itself a problem for new closed loop machines driven by
cavity pressure control, except for the increased range of
variation from shot to shot. Table 2 demonstrates the
standard deviation of cavity pressure and hydraulic
pressure. It is obvious that in either a moisture increase or
decrease, the viscosity from shot to shot is changing.
Again it shows how great the impact of over-drying is.
The change from 0.03% to 0.08% results in smaller
variation than the change from 0.01% to 0.03% .

When considering process robustness, it is better to
stay in the window between 0.03% and 0.08% ,thus
having less variation in the process.

Conclusion

In the laboratory experiment, it was seen that over-
drying had a greater negative influence on the viscosity of
the material than if dried to the middle or higher moisture
level, even when within the recommended range. In the
shop-floor test, these results were confirmed. On one
hand we know that excessive moisture affects the
molder’s control of the process. This is apparent on the
parts and in the molding process— splay, flash, etc.

On the other hand, too little moisture is a problem,
which is less easy to determine than excessive moisture.
Often molders attempt to compensate by raising the melt
temperature or the injection pressure to cover up the
problem. Any need to change the machine settings are
obviously less than ideal.

A solution for this problem isn’t easy to find. A lot
of the problem has to do with excess dryer capacity. If
the hopper is too big compared to the usage of material,
the drying time for material can be extended (as much as
24 hours or longer).Hopper sizes are normally specified to
allow for future expansion by estimating future business.
The supplier company adds a little bit to it. In the end is a

SCIENCE CUHNER continued from page 7

drying system, which is not fully utilized and does not
meet the present need for appropriate drying.

In today’s demanding injection-molding
environment, it is increasingly difficult to maintain high
part quality without constant viscosity conditions. There
is therefore, a need for a precision drying system, where
moisture level may be delivered to the molding process at
a consistent prescribed level to ensure minimal process
variation.
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data as seen before in the laboratory test series. Diagram 4
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