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Chair’s Message David Kusuma, Ph.D.

It's certainly an exciting time for the SPE. With the Winter Season now underway, this means the planning for the 2025 ANTEC is
in full swing, and our very talented team of IMD leaders are working hard to create new value for our division and for the greater
SPE.

The key highlights for our Injection Molding Division at ANTEC include the following:

Paper Sessions

Led by our Technical Program Chair, Davide Masato, the IMD TPC committee has reviewed and accepted papers for 3 full techni-
cal sessions at ANTEC. We invite you to join and listen to excellent presentations which highlight the latest in research and tech-
nology coming out of education and the injection molding field.

Reception

Led by our IMD Reception Chair, Tom Giovannetti, and after a hiatus of several years due to COVID and other factors, the IMD re-
ception will be making a come back. We are very grateful to AutoDesk, which has generously provided sponsorship for this event.
The IMD reception has long been one of the Crown Jewels in the ANTEC program, and we invite you to again join us to enjoy the
evening and strengthen our community. There will be opportunities for networking and awards, including a recognition of the
“best paper” IMD award selected by our division jurors.

IMPACT Part Competition for Injection Molding Excellence

I'm so excited for the IMD to be working with the SPE national team to develop a new part design competition for injection
molding excellence, an event which was recently announced by SPE. | hope our members will take the opportunity to showcase
your innovative and ground-breaking work! The finalists of this competition will be showcased at the ANTEC, and will be featured
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Chair Message Continued

in plastics industry publications both nationally and internationally. It's a great opportunity to be widely recognized for the amaz-
ing work which comes out of our industry and our intention is to make this a premium annual global competition for injection
molding excellence.

Other than our immediate work for ANTEC, the division officers and IMD board are continuing to work to overcome some of our
immediate divisional challenges. These include:

Membership

Led by Erik Foltz, our membership committee is looking for input and opportunities to reverse a declining membership. Ever
since the SPE made Section and Division membership voluntary, membership numbers in the IMD have been challenging. Even
though many SPE members are associated with injection molding, they don't participate in IMD events, nor see the value in join-
ing. We hope to reverse this trend by creating new programs to bring renewed interest.

Programming

Earlier this year we completed our annual event titled, “Week of Injection Molding” The event featured excellent and notable
speakers focused on both plastics technology and sustainability. Unfortunately even with advanced planning and additional pro-
motion by the SPE national office we ended with only half the attendance we were expecting. It will be important moving forward
that we are able to energize our membership for better participation to make the events worth the effort.

Communication

One of our top priorities for this term is to focus on our member communications. This means working to maximize our use of
the IMD newsletter and website for better outreach. Not necessarily to upgrade these tools, but to make a better effort to increase
readership, external connections, and engagements. Communication is the key to maintaining and increasing our membership,
and we will look at optimizing this potential.

As you can read, there are a number of committees committed to serving our IMD members and ongoing SPE initiatives. If you
have any interest to join and participate in any of our committees, we are always looking for excited and engaged volunteers.

To close, | want to mention that we are very proud to read the SPE’s new board announcement where our own IMD board mem-
ber, Lynzie Nebel, has been elected as President-Elect of SPE! We are very excited to transition into the new year and look to make
2025 into a very productive and memorable year for the SPE Injection Molding Division!

Merry Christmas, season’s greetings, and best wishes to everyone during this special time of year!

David Kusuma
Chair, SPE Injection Molding Division
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Industry Events/Webinar Calendar Click the show links for more information on these events!

JANUARY 2025

SPE WORKSHOP: TROUBLESHOOTING IN INJECTION MOLDING
MONDAY, JANUARY 27, 2025 - THURSDAY, JANUARY 30, 2025 - ALL DAY
ONLINE

The injection molding process can seem complex with countless adjustments that will determine whether a process
can produce an acceptable part. Organizations are struggling to find and train technical staff with the ability to
problem solve. This workshop will aim to help organizations and their staff understand how to effectively resolve
issues in the injection molding process. The benefits of effective and methodical troubleshooting can include
reduced downtime, increased efficiency, reduced scrap and nonconformances, and improved quality. The workshop
will focus on troubleshooting in two primary areas of the injection molding process. The first being the new mold
build. Defining and addressing potential issues before a mold is released into production can lead to an efficient and
successful tool launch. Using strategic tools, like process development and design of experiments, can determine what
outputs achieve critical to quality criteria. The second focus will concentrate on the production aspect of the molding
process. These are issues that arise on molds and processes that are already in production. Here we will focus on the
5 M’s (Man, Material, Mold, Method, and Machine) of troubleshooting which will help rectify downtime and defects.
This strategic approach will teach staff how to identify the root cause quickly, establish a fix for the issue, and create
preventative measures so the problems no longer arise.

For more information: https://www.4spe.org/i4a/pages/index.cfm?pagelD=9144

FEBRUARY 2025

SPE WEBINAR: THE CHALLENGES OF PLASTICS TESTING
TUESDAY, FEBRUARY 11, 2025 11:00 AM (EST) - 12:00 PM (EST)
ONLINE

While the plastics industry is constantly evolving, the importance of accurate, repeatable, and efficient mechanical
testing continues to remain critical for supporting innovation and ensuring product quality. In this webinar, we will
discuss the top mechanical testing challenges for plastics and ways to optimize your testing to improve results.

Learning Objectives:

« Overview of recent changes in key ASTM/ISO testing standards

« Factors that influence test results — solutions and troubleshooting tips
« How to increase laboratory efficiency to improve test times

For more information: https://www.4spe.org/i4a/pages/index.cfm?pagelD=9003
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Industry Events/Webinar Calendar

2025 SPE INTERNATIONAL POLYOLEFINS CONFERENCE
SUNDAY, FEBRUARY 16, 2025 - WEDNESDAY, FEBRUARY 19, 2025
GALVESTON ISLAND CONVENTION CENTER, GALVESTON, TX

Co-Hosted by the following SPE Chapters: SPE South Texas Section, SPE Applied Rheology Division, SPE Building
and Infrastructure Division, SPE Engineering Properties and Structure Division, SPE Flexible Packaging Division, SPE
Polymer Modifiers and Additives and SPE Thermoplastic Materials and Foams Division.

For more information: https://spe-stx.org/international-polyolefins-conference-3/

MARCH 2025

ANTEC® 2025
MONDAY, MARCH 3, 2025 - THURSDAY, MARCH 6, 2025 - ALL DAY
SHERATON PHILADELPHIA DOWNTOWN, 201 NORTH 17TH STREET, PHILADELPHIA, PA 19103

ANTEC® 2025, SPE's Annual Technical Conference, showcases the latest advances in industrial, laboratory, academic,
and international work focused on plastics and polymer science. ANTEC® will address a range of plastics technologies,
polymer research, new materials, innovative processes, and more. There will also be a focus on scientific, technical, or
industrial problems and their solutions.

For more information: https://www.4spe.org/i4a/pages/index.cfm?
share&utm medium=website&utm campaign=ANTEC 2025&utm id=ANTE 2025 Social Share

SPE WORKSHOP: FAILURE IN PLASTICS
MONDAY, MARCH 17, 2025 11:00 AM (EDT) - WEDNESDAY, MARCH 26, 2025 1:00 PM (EDT)
ONLINE

This 4-part workshop series will cover a considerable range of topics important in understanding, diagnosing, and
preventing plastic component failure. The most efficient and effective approach to plastic component failure is by
performing a systematic failure analysis. Someone once said, “If you don’t know how something broke, you can't fix
it,” highlighting the importance of a thorough understanding of how and why a product has failed. This workshop will
cover information required to gain this understanding.

For more information: https://www.4spe.org/i4a/pages/index.cfm?pagelD=8578
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ANTEC® 2025

Sheraton Philadelphia Downtown
201 North 17th Street, Philadelphia, PA 19103

ANTEC® 2025, SPE's Annual Technical Conference, showcases the latest advances in industrial,

laboratory, academic, and international work focused on plastics and polymer science.
ANTEC® will address a range of plastics technologies, polymer research, new materials,
innovative processes, and more. There will also be a focus on scientific, technical, or industrial
problems and their solutions.

In addition to a comprehensive program, ANTEC® 2025 will offer exceptional networking
opportunities, our prestigious SPE awards, symposiums, and our exclusive

ANTEC® All-Access VIP Experience.

Sponsorship Opportunities Available!

ANTEC® 2025 is a 2.5 day in-person event with a cross-section of the plastics value chain topics
on the latest advances in industrial, national laboratory and academic work.
As an ANTEC® 2025 Sponsor, you will reach a global audience of plastics decision-makers
at one of the leading plastics technology events.

Visti www.4spe.org for more information.
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2024 SPE Injection Molding Division Scholarship
Thank you, SPE Injection Molding Division!

Daniela D'Alleva is currently pursuing a degree in Plastics Engineering at
the University of Massachusetts Lowell. During her time at UMASS Lowell,
she has been involved in several noteworthy projects related to plastics en-
gineering. One such project involved designing a shoe charm featuring the
university's mascot. Her team then created a mold of the charm, which was
used in an injection molding machine to produce over 400 charms. These
were showcased and distributed at the 2024 National Plastics Exposition.
Daniela intends to pursue a Master's degree in plastics engineering and as-
pires to work in the sports industry. She hopes to utilize her expertise to en-
hance the safety of sports e9uipment for athletes of all ages and skill levels.

Thank you so much for awarding me with the SPE Injection Molding Divi-
sion Scholarship. This generous scholarship will alleviate some of the finan-
cial burden that my college education has placed on my family. | was initially
an undeclared engineering major until | attended a networking event where
| spoke to two UMASS Lowell alumni who were plastics majors. That night, |
decided to declare my major as plastics engineering, and | am so glad that |
made that decision. | am on summer break and am itching to get back in the classroom to learn more about
plastics. Again, thank you for your support!

Page 6 Winter 2024 SPE Injection Molding Division www.injectionmoldingdivision.org



Navigating the Future of Sustainable Plastics:
2025 and Beyond

By Tom Wood, ES Plastic Products, LLC

As global concerns about environmental impact intensify, the plastics industry is under increasing pressure
to adopt sustainable practices. Historically, corporations and original equipment manufacturers (OEMs) have
expressed interest in using recycled plastic content in their custom parts. However, these efforts have often
been voluntary, and the industry has struggled to make significant progress. But with new legislation pending
and approved across various states, using sustainable plastics is quickly transitioning from a corporate initia-
tive to a legal requirement. For the injection molding industry, adapting to these changes while maintaining
cost-effectiveness and quality is becoming a critical challenge.

The Push Toward Sustainable Plastics

For decades, the plastics industry has operated on the principle that virgin plastic resins derived from oil were
inexpensive, effective, and reliable. OEMs, in turn, relied on injection molders to deliver high-performance
parts at competitive prices. However, growing concerns over plastic waste, pollution, and climate change
have led state and local governments to introduce stringent new regulations on plastic use, particularly in
consumer goods like food and beverage packaging.

Currently, 10 states, including California, New York, and Washington, have enacted laws banning certain
single-use plastics and other plastic materials from landfills. These regulations specifically target plastics in
consumer products, aiming to reduce the volume of non- biodegradable materials that contribute to environ-
mental pollution. As more states follow suit, corporations will no longer have the option to use unsustainable
materials—they will be legally required to incorporate sustainable alternatives, such as post-consumer resins
(PCR), into their products.

These regulatory changes have also been fueled by growing consumer sentiment. Increasingly, consumers
are demanding that companies reduce their environmental impact, and businesses that fail to prioritize sus-
tainability may face reputational damage and lost market share.

The Reality of Plastic Recycling: A Complex Challenge

While recycling seems like a simple solution, the reality of recycling plastics is far more complicated. Ac-
cording to a 2019 study, only 5% of all plastics were recycled, while 86% ended up in landfills. Although the
desire to recycle plastics has increased, the inherent complexities of different plastic resins make recycling an
expensive and difficult process.

Plastic resins are not all the same. There are seven distinct chemical platforms for plastics, each with its own
molecular structure, performance characteristics and end-use applications.

This diversity makes sorting, cleaning and processing plastics into reusable materials a costly endeavor. Fur-
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Navigating the Future of Sustainable Plastics: 2025 and Beyond

thermore, the logistics of collecting, transporting, and reprocessing post-consumer plastics further increase
costs. The result is that PCR often costs 20% to 50% more per pound than virgin resin, making it a less attrac-
tive option for cost-conscious manufacturers.

Beyond cost, recycled resins often suffer from compromised properties. Compared to virgin resins, recycled
plastics may not meet the same mechanical, structural, or cosmetic requirements. For companies producing
complex or high-performance parts, this can be a significant barrier to adopting sustainable materials.

The 2025 Challenge: Balancing Cost, Quality and Sustainability

By 2025, injection molders and OEMs will face the challenge of balancing the higher cost of sustainable res-
ins with new regulatory requirements. For many years, OEMs have been hesitant to adopt sustainable plastics
due to cost concerns. In many cases, the use of eco-friendly resins has been more of a marketing initiative than
a genuine commitment to reducing environmental impact.

For injection molders, the pressure will come from both regulatory bodies and customers. OEMs will expect
molders to comply with new laws while maintaining competitive pricing and product performance. However,
the reality is that sustainable resins often come at a higher cost and may not always meet the strict perfor-
mance standards required for certain applications. This creates a challenging dynamic where molders are
expected to deliver environmentally friendly solutions without raising prices or sacrificing quality.

Despite these challenges, there is some optimism for the future. The gap between the cost of virgin and PCR
resins is beginning to narrow as investments in sustainable plastic technology grow. Companies are exploring
new ways to blend PCR with virgin materials to create hybrid resins that offer both environmental benefits
and reliable performance. These hybrid resins could allow manufacturers to meet regulatory requirements
without drastically increasing costs.

Innovations in Sustainable Plastics

The future of sustainable plastics will likely be shaped by innovations in both material science and manufac-
turing technology. One of the most promising developments is the rise of hybrid resins, which combine PCR
with virgin materials to create a blend that offers the best of both worlds. These resins can reduce the amount
of virgin material used, while still maintaining the mechanical properties necessary for high-performance ap-
plications.

In addition to hybrid resins, there is growing interest in plant-based bioplastics. Materials such as hemp and
other natural resources are being explored as alternatives to traditional oil-based plastics. These bioplastics
are not only environmentally friendly but also offer a favorable cost basis for manufacturers. As demand for
sustainable materials increases, bioplastics could become a key component of the industry’s transition to
more eco-friendly solutions.

Another significant trend is the investment in sustainable plastics by major resin manufacturers. Large cor-
porations such as Dow Chemical, BASF and Sabic are pivoting their research and development efforts to-
ward sustainable materials. These companies are investing heavily in new technologies and facilities to create
product lines focused on biodegradable, PCR and eco-friendly plastics. At the same time, new entrants to the
market are building factories dedicated exclusively to producing sustainable resins, sensing the growing op-
portunity within the industry.
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Navigating the Future of Sustainable Plastics: 2025 and Beyond

The Role of Legislation in Driving Change

Legislation will play a crucial role in shaping the future of sustainable plastics. As more states pass laws
mandating the use of eco-friendly resins, OEMs will be forced to comply, and this pressure will trickle down to
injection molders. By 2025, injection molders will likely see a sharp increase in requests from OEMs for carbon
emission reports, green initiatives and the use of PCR in their products.

The closer the price gap between virgin and sustainable resins becomes, the smoother this transition will be.
For now, many OEMs are still resistant to paying higher prices for sustainable materials. However, as regula-
tions tighten and consumer demand for sustainability grows, this attitude is likely to shift.

The molding industry must prioritize research and development to meet these evolving demands. Offering
cost-effective, high-performance solutions will be key to ensuring a smooth transition to sustainable materi-
als. OEMs and molders alike will need to recognize the importance of collaboration and teamwork in achiev-
ing these environmental goals.

In Conclusion: Preparing for the Future of Sustainable Plastics

The plastics industry is at a critical turning point. As we approach 2025, the pressure to adopt sustainable
materials will only intensify, driven by both legislation and consumer demand. For injection molders, the chal-
lenge will be to balance cost, quality and environmental responsibility while delivering solutions that meet
both regulatory requirements and customer expectations.

At E-S Plastics, we are committed to staying ahead of these trends. Our focus on innovation, collaboration
and sustainability allows us to offer our customers the most viable, cost-effective solutions in the evolving
landscape of plastics manufacturing. As the industry moves toward a more sustainable future, we will con-
tinue to invest in new technologies and materials that reduce environmental impact without compromising
performance.

The future of sustainable plastics is bright, but it will require continued effort and investment from all stake-
holders. Together, we can create a future where plastics are not only functional and cost-effective but also
environmentally responsible.

About the Author

Tom Wood is the Vice President of Sales and shareholder at E-S Plastic Products, LLC. Throughout his 30-
year career in plastics, he has taken on the challenge to build or replace sales revenues several times. This
experience led to having trust in the value of persistence, networking, and building strong relationships. He is
passionate about formulating strategic plans for each business situation and opportunity. Tom’s background
includes 10 years working in a family-owned injection molding business, 14 years partnering in a Manufac-
tures Rep business that specialized in plastic processing including Injection, Thermoset, Rotational, Extrusion,
Vacuum Forming and Blow Molding and his current assignment at E-S Plastics. He began his current role at
E-S Plastics in 2012.

Tom is a graduate from the Indiana University Kelley School of Business. For more information, he can be
reached by phone at 262-534-5555 Extension 112, 414-588-8900 (Mobile Office) or by email twood@esplas-
tics.com
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Fisher-Tropsch Hydrocarbons as
Processing Aides in Injection Molding

By Stefan de Goede, Sasol Chemicals, Germany
Steve Torchia and Justyn Miller, Sasol Chemicals, North America
Pieter van Helden and Jerrie Vermeulen, Sasol Chemicals, South Africa

Polymer producers and converters are continuously evaluating options to reduce costs by producing fast-
er, reducing energy consumption, reducing scrap and improving finished article mechanical and aesthetic
properties. Recently, however, sustainability and overall environmental impact have also become prominent
themes for converters.

Processing aides are commonly used in blown film extrusion and injection molding. Specifically in injection
molding silicone spray, fluoropolymers and oleochemicals are used. An alternative is to use higher molecular
weight Fischer-Tropsch (FT) hydrocarbons as a polymer processing aide and mold release agent due to its
good compatibility with the polymer compound matrix. Formulating with these hydrocarbons allows the
converter to reduce cycle time, produce faster to reduce labor, to reduce energy consumption and improve
certain properties of the injection molded article. Ultimately FT as a polymer processing aide could be an im-
portant tool to a converter to reduce manufacturing costs and improve quality.

Introduction

The plastics industry has contributed significantly to the world economy and is seen as essential in several
durable and non-durable applications. Plastics have replaced several materials in numerous applications, and
mostly provide a good combination of physical properties and cost. Injection molding is a significant part of
the polymer conversion industry. Worldwide, the market was over $225 billion in 2016 [1]. It is thought that
the global injection molding market may reach $340 billion in 2024 [2]. The main growth area appears to be
the automotive sector. The electronics industry is also a rapidly growing segment [2].

Although plastic injection molding has undergone significant improvements over more than 70 years, there
are still continuous efforts to minimize production costs. Cycle time improvement and reduction of the scrap
rate can have a significant influence on the profitability of an injection molder. The lifetime of a typical injec-
tion molding machine is expected to be around 10 to 15 years [3]. While equipment is not frequently replaced,
the replacement costs is generally high and a fast return on the investment can provide a competitive advan-
tage. Similarly, many injection molding customers are looking at efficiency improvements that could be im-
plemented without significant capital spend. Additives are, therefore, attractive as they can be implemented
with relative ease and relatively low cost.

The paper will discuss the role of processing aides and then focus on the use of Fischer-Tropsch molecules
as processing aides in the polyolefin injection molding process.

Processing Aides for Injection Molding

It is possible to distinguish between two types of additives that could improve efficiency during injection
molding: processing aides and mold release agents. Mold release agents in polyolefin processing are typically
silicones. However, in this section the focus will be on processing aides and their potential benefits during
polyolefin injection molding.
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Fisher-Tropsch Hydrocarbons as Processing Aides in Injection Molding

Oleochemicals (including metal stearates), fluoropolymers, low molecular weight waxes and certain other
oleochemicals can be used as processing aides in injection molding. Additives like glycerol monostearate,
ethylene bis stearamide, alcohol ethoxylates and erucamide have been used in injection molding to improve
processing [4]. Typically, these additives are added at low levels (< 0.2 %). Increasing the concentration to
the levels required to act as a processing aid (>0.5 %), could have negative effects on downstream process-
ing like printing and accumulation in water. Fluoropolymers are effective but expensive [5] and also under
increased environmental scrutiny. Metal stearates and oleochemicals can, however, result in screw slip and
deposit build-up, create organoleptic issues, degrade forming color issues, which are undesirable effects.

The oldest and most subtle form of process aide is the low molecular weight component of a polymer’s
molecular weight distribution. These short chain molecules typically improve flow, while, if added at low
concentrations, do not result in a significant deterioration in the mechanical properties [4]. However,
polyolefin resin production purposely eliminates low molecular weight fractions before addition of stabiliza-
tion additives. These low molecular weight fractions can be added directly into the polymer and result in an
improvement in the melt flow rate.

Fischer-Tropsch (FT) processing aides are structurally similar to the low molecular weight part of a polyeth-
ylene molecular weight distribution. Fischer-Tropsch process aides are also highly compatible with polypro-
pylene and other polyolefins. FT have been used as processing aides in injection molding for more than 15
years [4]. Given the properties of these molecules, they are fully compatible with PP and PE resins, potentially
eliminating some of the issues that could be experienced with the use of external materials like silicone or
internal process aides like oleochemicals.

Fischer-Tropsch Processing Aides

Fischer-Tropsch Processing Aides (FTPA) are produced by the Fischer-Tropsch synthesis process [4]. The FT
process converts coal or natural gas into hydrocarbon products. This process is well known for the production
of fuels (diesel, gasoline) and also chemicals, and has been commercially used in South Africa since 1950 [6].
The first commercial wax from this process was introduced into the market in 1955.

During the first step of the process, natural gas is desulphurized and then fed into the reformer unit. This
unit produces synthesis gas (syngas), consisting of hydrogen and carbon monoxide. Syngas is then converted
in the process to on-purpose hydrocarbons. The hydrocarbons can be simply classified into a wide range of
cuts yielding, paraffin, medium and high melting waxes. Properties such as the crystallinity, melting point,
congealing point, needle penetration, and molecular weight distribution define the product outputs of the
Fischer-Tropsch distillation process. These molecules can then be further hydrogenated or functionalized by
oxidation, saponification, maleation, or addition of other functional groups .

The high-melt point FT Processing Aides have been used extensively in polymer processing, including injec-
tion molding [4], PVC processing [7,8], masterbatch manufacturing [9] and polyolefin extrusion [10]. Unlike
thermally degraded waxes and byproduct PE waxes (BPPE), FT molecules are on-purpose produced and can
be manufactured to very tight specifications, controlling very precise carbon chain distributions.
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Fisher-Tropsch Hydrocarbons as Processing Aides in Injection Molding

Properties Fischer Tropsch PE waxes
Processing Aide

Drop melting point (°C) | 115 101-106

Viscosity at 135 °C | <10 =200

(cPs)

Molecular structure Mostly linear Branched

Molecular weight 600-1200 2000~12000
Table 1

Typical properties of FT Processing Aides commonly used for injection molding in comparison with PE waxes.

Table 1 shows the typical properties of the FTPA, used in this study. This FTPA has been in the market for
more than 15 years, where the benefits have been shown in a variety of applications.

FTPA are typically significantly lower in molecular weight and viscosity compared to conventional PE waxes.

Although a comprehensive mechanism of the working of FTPA in this application has not been completely
corroborated, it is typically deemed to show benefits by proceeding along the subsequent scheme: FTPA are
fully soluble in the polymer matrix (being non-polar). Due to this compatibility and its mostly linear structure,
it penetrates the polymer matrix and fill the free void volume. These FTPA allow the longer molecules to move
more easily past or over each other, thereby lowering the viscosity (improved flow properties) of the mixture.
This easier movement enables ease of processing, improved productivity and efficiency. In filled systems,
the low surface energy assists in pigment/filler coating, thereby facilitating dispersion. These molecules have
been shown to be effective in both low and high MFI polyolefins [4]. Potentially, these processing aides could
enable the use of lower MFI polymers, with the added benefit of better physical properties. These processing
aides are effective in both unfilled and filled formulations.

Laboratory studies: the effect of FT Processing Aides on PP injection molding

In the current study, the effect of FT Processing Aides on the viscosity, spiral flow and selected mechanical
properties (tensile properties and impact properties) are shown.

Materials

In the first experiments, a commercial 8 MFI polypropylene homopolymer from Sasol Polymers was used.
The polymer was filled with 11% CaCO3. An Engel injection molding machine was used. For the three experi-
ments, the following additives and levels of addition were used:

1. Calcium stearate: 0.75%

2. Commercial FT Processing Aide: 0.75%

3. Commercial FT Processing Aide: 1.76%
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Fisher-Tropsch Hydrocarbons as Processing Aides in Injection Molding

The addition of FTPA aides could be
a potential benefit in terms of lowering
the energy required for processing and
the benefits will be discussed in the
next sections.

Results

Rheology measurements were per-
formed on an Anton Paar MCR paral-
lel plate Rheometer. Experiments were
conducted at 190 °C and at 230 °C. It
is expected that both calcium stearate
and the FT Processing Aide will reduce
the melt viscosity. The results are pre-
sented in Figure 1.

From Figure 1 it is evident that over
the shear range studied, calcium stea-
rate and FTPA lowered the shear viscos-
ity with the FTPA outperforming CaSt
at equivalent loadings. Increasing the
level of FTPA resulted in a further low-
ering of the viscosity. It is evident that
FTPA can decrease the viscosity of the
polymer, which will ease the injection
step, enable faster chain relaxation, al-
lows faster flow into the mold form,
and faster flow through runners.

FTPA consist of chains that are shorter
than the average chain length of the
polymer that is being injection molded.
It is therefore important to ensure that
the addition of FTPA does not result in
a deterioration of the mechanical prop-
erties. Laboratory testing was carried
out to quantify these effects and to in-
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Figure 1. Viscosity effects of 1) CaSt, 2) FTPA at 0.75% and 3) FTPA at 1.76% in PP
at two temperatures.
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Figure 2. Effect of the FTPA on spiral flow and impact strength.
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vestigate if the addition of these processing aides could improve certain properties. Marshall [4] showed that
the addition of these molecules (within a given range) did not result in a significant deterioration in the me-
chanical properties during injection molding. Although not discussed further there, it was noted that FTPA
addition would not result in a deterioration in optical, adhesion and printability properties [4]. The present
work covers additional test to highlight the effect of the addition of these molecules on the process.

In Figure 2, the effect of the FTPA on spiral flow and impact strength is shown. Spiral flow is an indication
of the ease of flow - the longer the spiral flow (in cm), the better the flowability. With increasing FTPA addi-
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tion levels an increase in the spiral flow
was obtained. This is in line with the
viscosity measurements (Figure 1). It is
evident that there was a marginal im-
provement in the impact strength.

In Figure 3, the stress at break and
stress at yield results are shown.

The results in Figure 3 indicates that
the stress at break results were con-
sistent up to 3% FTPA addition. Inter-
estingly, the stress at yield showed
an increase. Up to 3% addition the FT
addition had no negative influences
on the tensile properties, with even a
slight benefit in the stress at yield per-
formance.

In Figure 4, the effect of FTPA on the
spiral flow and impact strength of dif-
ferent PP homopolymers (MFI= 8 and
12) and a block copolymer (MFI=5) is
shown.

The results in Figure 4 indicate that
the FTPA provided benefits in various
formulations ranging from unfilled PP
to filled PP, and to both homopolymers
and copolymers.

Optimization needed when
adding FT Processing Aide

The addition of FTPA may not imme-
diately result in a process improvement
and needs to be done together with op-
timizing the injection molding process.
The typical addition rate of FTPA to PP

36 36
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Figure 3. Effect of the FT Processing Aide on tensile properties
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Figure 4. Effect of FT Processing Aide on two PP homopolymers (PP-H) and a block
copolymer (PP-B)

is 1-2%, but in some cases up to 4% can be added. As a first step, it is important to understand if the process
is plasticization or cooling limited. Should the process be plasticization limited, the effect should be carefully
observed before and after the introduction of the FTPA. It is important to check if there is a drop in the plasti-
cization time before dropping the backpressure. This can be carried out in steps. The screw speed can also be
increased, if required. If the cycle is governed by cooling time, FTPA can also assist in optimizing the process.
After the addition of a FTPA, it may be possible to decrease the temperatures in the extruder and mold to ob-
tain a lower melt temperature. FTPA addition will result in a significant reduction in the melt viscosity. In Figure
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5, the effect of the addition of FTPA on the e
viscosity of a 2MFI resin is shown as a func-
tion of temperature. It is clear that the effect
of the FTPA is seen across the temperature
range. -
Itis important to note that the addition of a -
FTPA needs to be carried out correctly and &
the machine parameters to be set correct- 2 MFI PP ~~
ly. The processing aide (which is in a solid, — 2 MFI BP + 2% FTPA i
pastille form) can be blended with the poly-
mer using conventional techniques, such as 1000

tumble blending, or via dosing directly into
the extruder via micro-feeders.

Summary of the outcome of the
Laboratory Investigations

The main conclusions from the laboratory
investigations and trials can be summarized

140 160 180 200 220 240 260 280 300 320
Temperature [°C]

Figure 5. Effect of the addition of FTPA on melt viscosity. [4]

Parameter

Before FTPA Addition

Change after FTPA
additon

. = i i = i = -"‘. iy &
as follows: . . . . Temp. Profile (°C) 200-220-220-220-210-200-  115-L10-}15-120-/15
« FTPA acts as a viscosity modifier during 185 110

the processing of polyolefins, allowing Hot-runner (°C) ggggigig-ﬂmzmm B
faster plasticization and quicker injec- i
tion Cycle Time (s) 130.5 127.1 (21%)
- The addition of FTPA allows for the use of ~ Cecling Time (s) 65 HhEEs)
lower temperature profiles and/or reduc- Batkircammidy 334 3
es cooling times. These factors ultimately ~ Screw Speed (%) 75 -
result in faster cycle times during injec- ~ Melt Cushion (mm) 0.5 <
tion molding. {1;}";““““ Pressue  60.70-70-65-60 15
- Rates are typically increased by between oy v
10% and 25%with no adverse effects  ‘wectionTime(s) 18 TN
on physical dimensions or mechanical ;:;d’m T SRR -
properties of the molded articles. Holding fime (5) . ]
Case Studies From the Field vt o = Bk :
Plasticizing Time (s) 17.6 11.6 (9%4)
In this section a number of cases of suc- Sili T
o . ; cone Spray every 4 shots -
cessful applications will be covered. It is Lo
. . Part Ejection Temp. !
evident that the FTPA could be used inboth  (oc 0-70-46 marginal decrease
smaller and larger items to optimize the Part Weight (g) 3400 |15 (0.4%)
cycle times, to improve part quality, and ad- Productivity oo e
dress common in-process induced defects. (parts/hr) 7 (Lh 5ok

Table 2. Effect of FTPA on the number of bumpers produced
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Case Study 1

In the first case study, the effect of the addition of FTPA on molding a car bumper was evaluated. The type
and model number of the extruder was not disclosed. For this particular optimization the temperature profile
was optimized by increasing the temperature in the first zone, while decreasing the temperatures in the other
zones. The conditions and results are given in Table 2.

By careful optimization, it was possible to produce 8 extra bumpers per hour, which is a productivity im-
provement of around 30%. Further, take note that the average part weight was reduced due to improved part
tolerances which saves material.

Case Study 2
In the second example, the effect of | DBefore FTPA addition
FTPA on beer crate production is shown Srop goiie, St 204 240 O L 199
For thi | hp . ) (°C) Actual 204 239 249 248 193
ort is examp et e customerwas mtgr— \fier FTPA addition
ested in maximizing output while main- Temp. profile | Set 180 | 198 | 230 | 205 | 190
taining the quality of the crates. The tem- (°C) Actual 183 | 207 | 228 | 210 189

perature profile was optimized (Table 3).
The results are presented in Table 4.

In this case, the addition of FT Process- PP used in the production of beer crates

Table 3. Temperature profiles with and without FT Processing Aide

ing Aide resulted in a 17% overall im- Reference 2% FTPA
provement in productivity. Cycle time (s) 62 53
Cooling time (5) 35 25
Case Study 3 Plasticization time () 27 24
Parts per hour 58 67
FT Processing Aide has been extensive- Productivity improvement 17%

ly trialed in garden and home furniture.
Table 5 summarizes some examples, plus
the benefits that were gained.

The results indicate that over a range of
chairs, the FT molecules were able to provide significant cycle time reductions, allow for lower temperature
profiles, and reduced pressures.

Table 4. Improvement in cycle time by adding FTPA.

Cost in use of FT Processing Aide in Injection Molding

A previous paper reviewed the financial benefits of the use of FT Processing Aide [4]. The injection molding
industry is predominantly price sensitive, so any increase in production cost is closely scrutinized. Often costs
are only considered to be input cost, be it raw materials or labor and utilities. It would, however, be better to
consider unit cost to produce an article. A fair reflection would be to split the cost into‘machine cost’and‘ma-
terial cost’ Although the additive may add cost to the ‘material costs, the addition of FTPA could play a positive
role in reducing the ‘machine costs, be that by lowering electricity consumption or increasing output, thereby
improving the productivity of the whole process.

In today’s environment, overhead costs tend to exceed direct labor cost for injection molding operations.
Internet searches for “injection molded part cost” or “injection molded part cost reduction” yields numerous
articles with strategies to reduce unit cost. Clearly, faster cycle time is promoted and partly achieved through
good mold and part design as well as screw design and cooling. Material selection and use of a polymer pro-
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cessing aide has been proven to yield substantially faster cy-
cle times and lower energy requirements. Processing aides
which reduce cycle times yield reduction of the overhead
and direct labor cost per molded unit. Meanwhile, even an
increase in material cost due to use of a process aide yields
lower cost per molded part. Faster processing with lower
energy requirements can dramatically reduce production
time, reduce number of machines, reduce direct labor cost,
and help spread plant overhead costs. In the following ex-
amples, the use of Fischer-Tropsch as a polyolefin process
aide shows lower cost to produce a variety of polyolefin ar-
ticles.

Polymer prices are as reported by Plastics News October
2020 [11]. HDPE Injection GP grade 76 cents/Ilb and PP
Homo Injection GP grade 67 cents/lb. In Table 6, the poten-
tial cost saving per article for a few examples are shown.

Table 6. Potential savings obtained when using FT Process-
ing Aide

Manufacturing cost assumptions; Direct Labor @ $20/
hour, Electricity @ $0.08/kWh, faster production reduces op-
erating days, plant base load for electricity unchanged.

In summary, FT Processing Aide can reduce direct process-
ing costs, while also aiding in reducing overhead costs.

Description FTPA Cryele Proceszing ‘Other benefits
addition time changes
rate reduction
1 | PP Garden | +2% 11% [temp profile | Productivity
Chair 20°C T11%
Iback
pressure 10%
lcocling time
15%

2 | PP Garden | +3% 19% |back Productivity

chair pressure 60% 123%
lplasticizing
time 22%

3 | PP Garden | +4% 24% ltemperature Productivity

chair profile 10°C 124%
Ihack
pressure 70%
|plasticizing
time 12%
lcooling time
12%

4 | PP +3% 10% |temp profile | -Lower
household 30°C injection
char pressure

-Reduce silicon
spray 60%
Productivity 110
%

3| P +5% 9% ltemp profile | -|injection time
Household 20°C 18%
chair -|hold time

18%
-Eliminated
silicon spray
Productivity 79
%

6 | PP +5% 8% ltemp profile | -Improved
Medmm 5°C pizment
chair lcocling time | dispersion

15% -linjection
pressure
-Eliminated
silicon spray
Productivity T8
%

Table 5. Summary of other examples of efficiency
improvements by using FT Processing Aide.

Polymer | Article | Imitial | Cycle %% Savings
weight | Cycle | time lower per article
in Time with Cycle
grams FTPA Time

Hinged PP 12 11.8 10.2 -14% 5.34%
closure

Hinged m 20 179 15.9 -11% 6.88%
Container

Beverage HDPE 850 38 30 -21% 2.95%
Crate

Dairy crate HDPE 1800 51 48 -6% 2.49%
12-bottle HDPE 2100 5 50 -12% 2 86%
crate

Table PP 3000 109 85 -212% 4.94%
Fruit picking | HDPE 34000 156 130 -17% 3.82%
crate

Table 6. Potential savings obtained when using FT Processing Aide .
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How Can FT Processing Aides Aid in Sustainability?

The pressure on converters (and their customers) to be more sustainable is constantly increasing. Apart
from recycling, there is also a drive to decrease the footprint from their processes. The ability to lower energy
consumption and increase output rate could be used by converters to reduce their costs, and also have a posi-
tive effect on their environmental footprint. As shown in Table 5, this effect could be significant (productivity
increases of more than 10% are typical). It is assumed that around 70% of the energy use of an injection mold-
ing machine is used for plasticization. The addition of FT molecules can, therefore, have a major influence on
the energy consumption by allowing easier processing.

The reduction in scrap is also a potential environmental benefit that could be exploited. There is also the
possibility to use a lower MFI polymer (with associated better mechanical properties), and then use the FT
processing aide to improve the flow, thereby ensuring proper mold filling. These processing aides can also
potentially be used to enable recycle content. Should the MFI of a recycle stream be too low, inconsistent, or
containing polymer gels to be considered for injection molding, FTPA may aid the process.

Some additional benefits that were noted include:

« Improved mold release (compared to silicon sprays this results in a significant cost saving)

« FT Processing Aide can also be used to aid the dispersion of inorganic fillers, such as calcium carbonate,

talc, etc., in polyolefins during compounding prior to injection molding.

- Easier de-molding may lead to faster cycle times

« Smoother surface finish and improved gloss

« Better pigment dispersion

+ May enable reduction of the masterbatch concentration

+ Reduced stress-whitening on ejection, leading to faster cycle times

Conclusions

Injection molding customers are under increased pressure to lower production cost and improve their en-
vironmental footprint. These two aspects can typically be achieved by using additive and/or investing in new
equipment. This article summarizes several laboratory investigations and actual case studies on the use of FT
molecules as internal processing aides.

Laboratory studies showed that FTPA can reduce the melt viscosity significantly, while (if added at concen-
trations below 4-5%) it will not significantly reduce the mechanical properties. Some mechanical properties
may even show a slight improvement (e.g. stress at yield). The case studies showed that these FTPA can be
used in many injection molding applications and result in a significant reduction in cycle time and energy
consumed. It can also be a tool to improve the sustainability of the process by lowering the energy require-
ments and also by reducing the scrap rate and also the wear on the equipment, by reducing the friction and
the back pressure in the injection molding equipment.

The addition of FTPA can, therefore, act as a versatile tool in optimizing the injection molding process.
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Senior Manager

Global Market & Product Development and Tech Service
Sasol Chemicals

Mobile: +1 281-413-0389 E-mail: steve.torchia@us.sasol.com

Call for Technical Papers & Article

We are currently seeking informative and
educational articles on a variety of topics
pertinent to the injection molding industry.

Do you have a paper or article you would like to publish
in the next newsletter? Share your knowledge with the
SPE Injection Molding Division members.

For more information on submissions visit:
www.injectionmoldingdivision.org or send your articles to:

publisherIMDNewsletter@gmail.com
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Impact: Injection Molding Performance Awards -
Call For Entries

SPE and the SPE Injection Molding Division's IMPACT: Injection Molding Performance Awards honor the
most groundbreaking plastic parts developed through injection molding, spotlighting achievements on both
a national and international scale. Feature your cutting-edge work in design, manufacturing, and applications
that are shaping the future of injection molding. If you're pushing the boundaries of creativity and engineer-
ing in the plastics industry, this is your opportunity to show your best work!

« Entries must be plastics parts in active commercial production

« Parts must have been introduced within the past 24 months

« All entries must use injection molding processes

« Students! Student concepts/prototypes are welcome! Student prototypes need not be in commercial pro-
duction but concepts must use the injection molding process.

Entry Fees & Important Dates

Entry Submission Deadline: January 31, 2025
Online Judging: February 3-5, 2025

Finalists Notified for Final Judging at ANTEC®: February 10, 2025
Final Judging at ANTEC® (in-person): March 3, 2025
Awards Ceremony at ANTEC®: March 4, 2025

Entry Fees:

First Entry: $199

Additional Entries: $99 for each additional entry

Student Prototype/Concept entry: No Charge

Note: Payment will be required after you've submitted your entries.

Submission Categories
« Automotive/Transportation
« Manufacturing/Commercial/Industrial Equipment
+ Medical and Health
« Consumer (Children, Housewares, Furniture, etc.)
« Sports and Recreation

« Student (Prototypes/Concepts)
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IMPACT Judges

A blue-ribbon panel of industry-leading judges will be looking for the WOW! factor, evaluating each submis-
sion based on:

+ Design: Good design practice, no flash, no sink marks, no warpage, etc.
« Customer Needs: Meets customer business expectations with good market performance.

« Innovation: Creative in problem-solving, use of new materials, cutting edge applications and manufactur-
ing techniques.

« Human Centered: Human factors and benefits; improves quality of life.
« Aesthetics: Highest aesthetics in form, function, and color.

- Sustainability: Reduces negative impact on health, society, and the environment.

What'’s at Stake?

Recognition, credibility, and an edge in the industry. Not only will you gain the spotlight among the best
and brightest, but your innovations will also be celebrated by peers and potential clients on a global stage.
Winning parts will be announced at a special ceremony at ANTEC® 2025, happening March 3-6, 2025, in Phila-
delphia, PA. Winners will also be recognized in the plastics press (i.e. Plastics Engineering).

Click here for submissions:

SHARE YOUR
COMPANY NEWS

Do you have news to share with the SPE

community. Send in your company news,
employee accomplishments, product/service
announcements and more.

Submit your news today >
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AUDIENCE AND GROW ~
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SPONSORSHIP!

The Injection Molding Division offers sponsorship
advertising with the newsletter and website.

Reach the IMD membership with your ad to professionals in
the injection molding industry.

The SPE Injection Molding Division Newsletter readership is composed of individuals involved in all
aspects of the injection molding industry. These issues are made possible through the support of
sponsors shown in this Newsletter and injection molding website.

OPTION 1: $2,500/yr OPTION 3: $1,000/yr
- Full page ad placed in 3 newsletters « Full page ad placed in 3 newsletters
- Side Button on website for the year - Side Button on website for the year
- First right of refusal for tabletop at ANTEC - Company press releases for website, social
- Company logo recognizion on signage at SPE IMD events media and newsletter
- Plastchick interview
- Technical article in newsletter & website OPTION 4: $750/yr
- Company press releases for website, social media and newsletter - Half page ad placed in 3 newsletters
- Side Button on website for 6 months
OPTION 2: $1,500/yr - Company press releases for website, social
- Half page ad placed in 3 newsletters media and newsletter
- Side Button on website for the year
- Company logo recognizion on signage at SPE IMD events OPTION 5: $450/yr
« Technical article in newsletter & website + Half page ad placed in 1 newsletter
- Company press releases for website, social media and newsletter - Side Button on website for 3 months

To schedule your ad contact: publisherIMDNewsletter@gmail.com
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Progressive Introduces Runner Components

New Gate Inserts and Runner Turn Offs

PProgressive Components (Wauconda, IL) has added new
runner components with the introduction of a Gate Insert
and Runner Turn Off as standardized items for controlling a
mold's runner system.

Progressive's new Gate Insert offers a compact, off-the-
shelf solution to address the issue of abrasive materials
opening gates. Gate Inserts are serviceable from the part-
ing line, can be replaced, and provide an option to adjust
gate size without re-EDM&#39;ing the gate diameter.

Progressive's Runner Turn Off (RTO) provides a reliable
method to block or redirect material flow within the run- Y
ner, which is especially common with family mold tooling. L_;-”
The RTO offers precise, click-in-place positioning at 45° in- b
crements and is conveniently held during the machining of
the pre-hardened 420 SS assembly, which is then located into position with a press fit flat. RTOs are available
in styles both with and without a center ejector pin.

Gate Inserts and Runner Turn Offs may be used together or independently, as required by the mold's design.

For more information on Gate Inserts, Runner Turn Offs, or Progressive&#39;s extensive line of standard and
exclusive mold components, visit www.procomps.com, email tech@procomps.com, or call 1-800-269-6653.

L

SASOL EXTRAFLOW Series Boost Your Production Efficiency

Sasol Chemicals is proudly launching a new series of products to aid
polymer and rubber processing. These new products are based on the
Q¥ _

highly successful SASOLWAX EnHance product line produced from
Fischer-Tropsch hydrocarbons that have been commercially supplied
into polyolefins, styrenics, engineering polymers, rubber, compounds
and masterbatch for decades.

SASOL EXTRAFLOW provides excellent metal release and melt viscosity
reduction of polyolefin compounds. This new innovative lubricant func-
tions within the polymer compound, between the polymer and filler, SaSD
and at the machine compound interface surface ... for three effective L
characteristics.

SASOL EXTRAFLOW was tested for injection molding versus known al-
ternatives which provide lubrication and mold release effect. SASOL EXTRAFLOW shows a significantly faster
flow of the polymer compound into the mold which enables decreased operating temperatures and shorter
cooling time.

www.chemicals.sasol.com
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JOIN!

Benefits include:

Discounts to SPE Live Webinars and Events!

Technical Journals - FREE

Digital Access to Plastics Engineering Magazine

SPE News

Online Directory Access
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Salary Survey
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