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From the Editor

Jill Rohrer

IRSG releases industry outlook

The International Rubber Study Group (IRSG) has released the
latest edition of its World Rubber Industry Outlook (WRIO).
The strong recovery in advanced economies and emerging
markets over the past three years, especially China and India,
supported the world’s rubber demand recovery in 2021 by
8.4% to 29.84 million metric tons (mmt), exceeding the pre-
pandemic level. Total rubber demand contracted marginally in
2022 to 29.82 mmt, driven by downward pressure on the
original equipment market causing a contraction in rubber de-
mand. With the ease of supply chain issues and supply chain
restructuring, global rubber demand is forecast to recover mod-
estly to 2.2% in 2023.

Global natural rubber (NR) demand increased by 1.7% in
2022, reaching 14.31 mmt. NR demand is forecast to increase
by 1.7% in 2023, driven by the tire sector growth in Asia Pa-
cific and the Americas. World synthetic rubber (SR) consump-
tion declined by 1.6% in 2022, primarily driven by a reduction
in rubber usage in the tire sector. SR consumption is forecast to
increase by 2.6% in 2023.

Global natural rubber production increased by 4.8%, reach-
ing 14.47 mmt in 2022. NR production growth is estimated to
slow down to 0.7% in 2023.

Cleveland hosts IEC and Expo

This October issue of Rubber World arrives to you at the 2023
International Elastomer Conference (IEC), including the
Rubber Division’s 204th Technical Meeting, Expo, Educa-
tional Symposium, Student Symposium, WORD Workshop,
Get Involved Session, Career Fair, 25-Year Club Luncheon,
Expo Theater Presentations, Awards Breakfast, and many
other events taking place at the Huntington Convention Cen-
ter in Cleveland, OH, October 16-19.

Be sure to pick up your copy of the /EC Daily each day.
This tabloid-sized publication is filled with important news
from the show, event schedules, special features and photos
from the Expo floor. Rubber World’s Pocket Spotlight is a
handy pocket-sized directory of all Expo exhibitors, and in-
cludes details on what the companies will be
highlighting at their booths during the show.

Take advantage of this excellent oppor-
tunity to learn about the latest rubber devel-
opments and industry news, and conduct
business and socialize with valued custom-
ers. Please be sure to stop by the Rubber
World booth (#629) to say hello. Rubber
World wishes you much success at the IEC!
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Business Briefs

Wacker expands
silicone production

Wacker Chemie AG (www.wacker.com), Munich Germany,
is expanding its specialty silicone manufacturing capaci-
ties in China at its Zhangjiagang site in Jiangsu Province.

Construction has started

ACQUISITIONS, on several new produc-
tion lines where the glob-
EXPANSIONS

ally operating chemical

group will manufacture
functional silicone fluids, silicone emulsions and silicone elas-
tomer gels. Investments of some €150 million have been ear-
marked for the expansion project.

Orion S.A. (www.orioncarbons.com), Luxembourg, a
global specialty chemicals producer, is investing €12.8 million,
including €6.4 million in funding from the German government
and European Union, to further develop and demonstrate a
climate neutral process for producing carbon black from alter-
native carbon sources. The technology is designed to improve
Orion’s yield and throughput in the production of carbon black
using circular feedstocks, and thus potentially reduce the car-
bon footprint of the process by a significant amount. This could
accelerate the shift to a circular economy and feed the growing
demand for sustainable materials in the tire industry, according
to Orion.

Dow (www.dow.com), Midland, MI, announced the start-
up of a new MDI distillation and prepolymers facility at its
world scale manufacturing site in Freeport, TX. This invest-
ment is said to optimize Dow’s existing asset infrastructure and
advance Dow’s leading positions in attractive applications in
automotive, construction, consumer and industrial markets. The
Freeport MDI facility, which replaces Dow’s North America
capacity in La Porte, TX, will supply an additional 30% of
product to Dow’s customers. In coordination with the start-up
of the MDI facility, Dow shut down its polyurethane assets at
the La Porte site.

Generational Equity (www.genequityco.com), Dallas, TX,
a mergers and acquisitions advisor to privately held businesses,
announced the sale of MS Rubber to TRG LLC. Founded in
1963, and located in Jackson, MS, MS Rubber is an industrial
supplier and fabricator of rubber products, including hydraulic
hoses, fittings, belts, gaskets, rubber sheeting, expansion joints,
plastic sheets and related products. The company is an autho-
rized dealer of Danfoss Hydraulics products.

H.B. Fuller (www.hbfuller.com), Basel, Switzerland, said
to be the largest pureplay adhesives company in the world, has
acquired the business of U.K. based Sanglier Limited, said to
be one of Europe’s largest independently owned manufacturers
and fillers of sprayable (aerosol and canister) industrical adhe-
sives. The team of nearly 60 employees will operate within H.B.
Fuller’s existing Construction Adhesives global business unit.

Retardants

Flame

Zinc Borate - Small particle
size specific for Wire and
Cable

Flame Check - Non Halogen
specialty flame retardants
and packages

Antimony Oxide

ATH

Magnesium Hydroxide
Phosphate Esters

Chlorinated Paraffin

Give us a call and let us help solve
your biggest challenges.
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CHEMICAL

1665 Enterprise Pkwy, Twinsburg, OH 44087
Ph: (800) 991-2436 F: (330) 920-0971
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Business Briefs

Hexpol collaborates
Hexpol Compounding Americas (HCA) (www.hexpol.com),
Barberton, OH, announced a collaboration with LabsCubed.
ing, and LabsCubed, said to
C ONTRACTS y  beadynamic and innovative
LICENSES partnered to redefine the stan-
dards of rubber quality con-
excellence, according to the firms. Recognizing the importance
of precision and efficiency in rubber testing, HCA has made a
tensile testing technology.
Endurica (www.endurica.com), Findlay, OH, announced
tire with Endurica software. The undergraduate student team
at the University of Calgary in Alberta, Canada, was asked to

with LabsCubed

Hexpol, said to be a leader in custom rubber compound-
automation company, have

trol and reiterate Hexpol’s commitment to innovation and

strategic investment in LabsCubed’s state-of-the-art automated

that University of Calgary students designed a non-pneumatic

develop a non-pneumatic tire for an off-road vehicle utilizing

an in-wheel hub motor. Part of the project included simulat-
ing the tire’s structural behavior with the Ansys finite element
solver and determining the tire’s fatigue life. Endurica provided
the students with a software license and access to Endurica’s
online learning center. Students are said to have impressed the
professors and project sponsors with their optimized design,
which met the durability target of at least 100 million cycles.

Continental (www.continental-tires.com), Hanover,
Germany, announced that Alfa Romeo is factory fitting its new
Tonale compact SUV model with Continental’s 17 and 18 inch
EcoContact 6 premium tires. The tires are said to be designed
for exceptionally energy efficient and noise optimized driving.

Balkrishna Industries (BKT) (www.bkt-tires.
com), Mumbai, India, is sponsoring the World Curling
Championships in Canada, as confirmed by Curling Canada
and the World Curling Federation.

Henkel (www.henkel.com), Diisseldorf, Germany, a glob-
al provider of adhesives, sealants and functional coatings,
announced its membership with MedTech Europe, the indus-
try association representing the medical technology sector in
Europe. This collaboration aims to foster innovation and pro-
mote sustainable development in the value chains supporting

HB CHEMICAL KNOWS MEXICO

Mariana
Carlos Calderon Armando
Sanchez Contreras Garcia
Sales Operations Sales
Manager

HB Chemical Mexico has different warehouses in Monterrey,
Querétaro, Leon, Toluca and Vallejo. With a team of industry
experts to help Mexican companies do their jobs easier and
make their products better. Call HB Chemical and see how
we can help you.

CHEMICAL

Llame a uno de nuestros expertos hoy.

Servicio que usted espera.

HB Chemical Mexico S.A. de C.V., Av. Paseo Colon No. 311-A, Col. Residencial Colon, Toluca, Mexico 50120
Tel. +52 (722) 212 1800 www.hbchemical.com.mx
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Business Briefs

the medical technology industry. Henkel is said to have a long
history of supporting the medical technology industry with its
advanced adhesive and surface solutions.

Trelleborg Marine and Infrastructure (www.trelle-
borg.com), Trelleborg, Sweden, is partnering with Daewoo
Engineering & Construction, based in South Korea, to deliv-
er a comprehensive range of customized sealing systems for the
Khor Al Zubair Immersed Tunnel project at Khor Al-Zubair
Port in Basra, Iraq, said to be a major undertaking that stands as
the largest immersed tunnel currently being constructed in the
Middle East.

Scandinavian Enviro Systems (www.envirosystems.se),
Gothenburg, Sweden, and Siemens have signed a memoran-
dum of understanding (MoU) regarding a collaboration in
support of the European expansion plan that Enviro announced
earlier this year together with Antin Infrastructure Partners.
Together with Antin Infrastructure Partners, and with the sup-
port of Michelin, Enviro has formed the world’s first large
scale tire recycling company, including a plan to establish recy-
cling facilities in Europe by 2030 with a total annual recycling
capacity of 1 million tons of end-of-life tires.

Lianda continues to sponsor
IEC Technical Meeting

Lianda (www.liandacorp.com), Twinsburg, OH, a performance
elastomers and specialty chemicals distributor, has been sponsor-
ing Rubber Division, ACS, Technical Meetings at the International
Elastomer Conference for ten years. IEC Technical Meetings
include papers and presentations covering scientific research and
technological developments relating to all aspects of rubber chem-
istry and rubber products.

Exchange of technical knowledge and ideas is said to be criti-
cal to promote innovation and keep the industry and academia at
the forefront of technological development. Lianda is commit-
ted to supporting the industry, not only in the form of Technical
Meeting sponsorship, but also through its technical support to its
products, customers and principals.

Lianda maintains a very experienced technical staff and a
3,000 square foot, well equipped laboratory in its Twinsburg, OH,
headquarters to perform formulation development, product quality
testing, troubleshooting, and more. These capabilities are said to
be critical to supporting its highly technical product lines.

Lianda’s performance elastomer product line includes HNBR,
FKM, fluorosilicone, silicone, chlorinated polyethylene (CPE),
chlorosulfonated polyethylene (CSM), polychloroprene (CR) and
ECO.

Lianda’s specialty additives product lines include organic per-
oxides, FKM curatives, coagents (including metallic coagents),
zinc sulfide, silane coupling agents, aramid fiber masterbatch,
fumed and precipitated silica, and more.

Lianda’s technical capabilities also help its customers in their
attempts to diversify their supply base and minimize risk, and help
its principals in their efforts to expand in the North American market.

Lianda is a minority and woman owned family business. It has
maintained ISO-9001 accreditation since 2004. Visit Lianda at the
IEC in booth 732, or at www.liandacorp.com

PRODUCTS YOU NEED.
PRICES YOU WANT.

HB Chemical was founded in 1985 and has grown
to be a distributor of quality rubber chemicals
and products throughout North America. With
10 warehouses located in the US, Mexico
and Canada, HB Chemical provides the most
economical products to meet customer needs and
quality requirements while providing the very best
in customer service.

In 2006 our Northeast Ohio warehouse expansion
was completed to serve our distribution warehouses
in California, Georgia, lllinois, Massachusetts,
Missouri, North Carolina, Texas, Virginia, Ontario,
Canada and several locations in Mexico.

HB Chemical is certified to ISO 9001 standards and
is recognized as one of the top 30 US Chemical
Distributors and among the top 80 in the world by
ICIS Magazine.
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Business Briefs

Continental uses rCB
in its solid tires

Continental (www.continental.com), Hanover, Germany, is
increasing activities to ensure a circular economy, adding recov-
ered carbon black (rCB) to its newly produced Super Elastic

solid tires at its plant

C ORPORATE ; in Korbach, Germany,

reducing the use of
FINANCIAL NEWS fossil raw materials

and CO, emissions.
Solid tires such as Continental’s SC20+ already contain around
60% renewable and recycled materials, thanks to their high
natural rubber content. By 2050 at the latest, Continental aims
to use 100% sustainable materials in its tire products. The rCB
is supplied by Pyrum Innovations, one of Continental’s part-
ner companies. Pyrum breaks down end-of-life tires into their
individual components in industrial furnaces using a special
pyrolysis process. This allows valuable raw materials contained
in end-of-life tires to be extracted and recycled. Solid tires have
a high load capacity and are extremely stable, puncture proof,
maintenance free and highly economical, according to the
company. They are mainly used in material handling for forklift
trucks, airport vehicles, heavy transport vehicles, sideloaders,
platform trucks and other industrial vehicles.

Continental announced that its innovative premium surface
material for vehicle interiors, Benova Eco Protect, has been
named a finalist in the 2023 PACE Awards. The product is said
to mark an important milestone in product development, elimi-
nating solvent based raw materials in the production by use of
purely water based polymeric feedstock. The product is based
on polyurethane as the premium polymeric matrix, with a multi-
layer construction coated on a basic textile.

Global Rubber Industries (GRI) (www.gritires.com),
Colombo, Sri Lanka, is increasing its efforts in utilizing recycled
carbon black (rCB) for compounding and its specialty tire pro-
duction as the tire manufacturing industry shifts towards sustain-
able practices, products and eco-friendly solutions. GRI decided
to substantially decrease the utilization of virgin carbon black
and instead harness the power of rCB for the premium mate-
rial handling tire Ultimate Green XT for forklifts, as well as the
radial agriculture tires in the Green XLR Earth series.

Tokai Carbon CB Ltd. (www.tokaicarboncb.com), Fort
Worth, TX, will raise prices on all carbon black grades in North
America, effective November 1, or as contracts allow. The com-
pany will also roll all surcharges associated with its U.S. consent
decree into its permanent pricing structure. This price increase is
necessary to cover the increasing costs of carbon black produc-
tion in the U.S.

Freudenberg Sealing Technologies (www.fst.com),
Weinheim, Germany, announced that its commitment to achiev-
ing net zero emissions by 2045 or sooner is driving enor-
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Business Briefs

mous changes in how the company is managing its activities.
Sites have re-energized their focus on system optimizations,
a reduction in waste, electrification of machinery, the use of
green electricity and installation of alternate energy systems.
Recently, the company’s material development experts joined
the effort to eliminate CO, emissions by intensifying their
research into sustainable material ingredients that could replace
ingredients derived from fossil fuels. The sealing experts of
the Freudenberg Group are currently analyzing a variety of
sustainable substances that could replace the fossil fuel based
ingredients in EPDM, NBR and FKM, all elastomers that are
commonly used in industry applications that include batteries
and fuel cells.

Birla Carbon (www.birlacarbon.com), Mumbai, India,
released its 11th annual sustainability report, titled: Share The
Future. The 2023 report highlights the company’s commitment
to achieving net zero carbon emissions by 2050 through sub-
stantial advancements in Continua sustainable carbonaceous
material (SCM) and prioritizing the 4Rs strategy of research,
reduce, replace and repurpose to lower greenhouse gas emis-
sions. Birla has repurposed 72% of waste, reducing the amount
of waste sent to landfills. The company has refinanced existing
debts through a $750 million loan linked to sustainability per-
formance. Upon completion of a partner’s facility, 73,000 metric
tons of Continua SCM will eliminate 228,000 metric tons of
direct and indirect CO, emissions annually.

Quality registrations

Baker Industries (www.bakerindustriesinc.com), Macomb, MI, a
Lincoln Electric company, and a supplier of tooling, prototyping,
fabrication, additive manufacturing, assembly, finishing, qual-
ity inspection, and design and engineering services to OEM and
Tier 1 manufacturers, has achieved ISO 14001 certification, an
internationally recognized standard for enviromental management
systems.

Cabot (www.cabotcorp.com), Boston, MA, has achieved
International Sustainability and Carbon Certification (ISCC) Plus
certification at six of its facilities. Cabot currently is said to have
more ISCC Plus certified sites than any carbon black manufactur-
er, and has ambitions to expand certification throughout its global
network. Sites currently certified include three reinforcing carbon
facilities in Europe and the Americas, as well as two masterbatch
and compounding facilities in Europe and the company’s Europe,
Middle East and Africa regional headquarters.

Stahl (www.stahl.com), Waalwijk, Netherlands, a provider
of coating technologies for flexible substrates, has been awarded
a Platinum rating by the sustainability agency EcoVadis for the
second consecutive year.

Wallace Instruments (www.wallaceinstruments.com),
Dorking, Surrey, U.K., a manufacturer and global supplier of
rubber testing equipment, announced its United Kingdom
Accreditation Service (UKAS) accreditation to ISO/IEC 17025
for the calibration of hardness testers. This recognition is said to
set Wallace apart as the only U.K. provider to offer both Shore and
IRHD accredited calibration services with extremely small uncer-
tainties.

ACE
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Ensure your rubber, silicone, and
polymer products exceed all
performance, sustainability, and
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World-class testing & development services
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Growth predicted for stretchable materials

With an impressive compound annual
growth rate (CAGR) of 18.1% projected
for stretchable conductive materials, the
market should reach $3.7 billion by 2033,
according to Future Market Insights.

Several key trends are driving this
growth, including the increasing demand
for stretchable conductive materials in
wearable electronics, advancements in
material science, the growth of soft robot-
ics and the expansion of the Internet of
Things (IoT).

Opportunities for growth in the stretch-
able conductive material industry include
the growing demand for flexible electron-
ics across various sectors; the focus on
sustainable and eco-friendly materials;
collaborations and partnerships for re-
search and development; and emerging
applications in sports and fashion.

There are also key hurdles to market
growth, such as limited material perfor-
mance, integration challenges, and regu-
latory and standardization barriers, that
need to be addressed.

To capitalize on the opportunities,
manufacturers and suppliers need to
overcome the challenges and invest in
research and development, partnerships,
and sustainable solutions, according to
the study.

The use of graphene fillers is a signifi-
cant revenue generator in the stretchable
conductive material market, with an ex-
ceptional growth rate of 18%. Graphene,
known for its exceptional conductivity,
enhances the conductivity of materials
when used as fillers, allowing efficient
transfer of electrical signals. It also im-
proves flexibility, stretchability, durability
and stability, making it highly desirable
for various applications.

In terms of end users, the consumer
electronics sector exhibits remarkable
growth in the stretchable conductive
material market. The sector is expected
to maintain positive growth, with a pro-
jected CAGR of 17.9% from 2022 to
the end of the forecast period, driven by
increasing consumer preference for tech-

nologically advanced and user-friendly
electronic devices.

In terms of regional analysis, the U.S.
is a significant player in the stretchable
conductive material market, projected to
reach a market size of around $1.2 billion
by 2033. The strong presence of the con-
sumer electronics industry, technological
advancements and increasing adoption of
wearable devices drive the U.S. market.

The United Kingdom also holds a no-
table position in the market, with a 17.2%
CAGR predicted by the end of the fore-

cast period. The growing demand for
wearable technology, advancements in
the electronics industry, and investments
in research and development contribute to
the market’s growth in the U.K.

China, as a global manufacturing hub
with an emphasis on technological ad-
vancements, plays a significant role in the
market. By 2033, the market size in China
is projected to reach nearly $316.3 mil-
lion, driven by its large population, flour-
ishing electronics industry and growing
demand for innovative products.

Carbon black market grows at 6% rate

Fact.MR states the global carbon black
market size is estimated to be valued at
$26.2 billion in 2023, and is expected to
grow at a CAGR of 6% to reach $46.9
billion by the end of 2033.

The gross value added (GVA) of the
global chemical sector is poised to be sig-
nificantly influenced by the carbon black
market. This influence primarily stems
from its versatile application in various
products, encompassing paints, coatings,
packaging, plastics and printing inks.

Considering these factors, it is pro-
jected that the carbon black market will
witness a revenue increase of 1.5 times by
the year 2031, amounting to an approxi-
mate value of $30 billion at that juncture.

The revenue generating capacity of the
carbon black market was also affected by
the COVID-19 pandemic, leading to a
year on year (YoY) decline. Nevertheless,
the market is expected to stabilize by the
end of 2021, with an estimated CAGR of
around 6% over the subsequent decade.

The automotive sector significantly
consumes carbon black, employing it in
tire manufacturing, as well as in automo-
tive coatings and plastics. The burgeon-
ing global automobile market fuels the
demand for carbon black.

Carbon black serves as a reinforc-
ing agent in tire production, imparting
strength, durability and resistance to wear
and tear. With the escalating global de-
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mand for tires, there is a parallel rise in
the demand for carbon black.

Carbon black contributes to the pro-
duction of energy efficient tires, which
enhance fuel efficiency and reduce carbon
emissions. Given the escalating concerns
over climate change and the imperative
to mitigate greenhouse gas emissions, the
demand for energy efficient tires is on the
rise, consequently boosting the demand
for carbon black.

In plastics and composite materials,
carbon black functions as a filler and pig-
ment in a variety of plastics and compos-
ite materials. As industries like automo-
tive, construction and packaging exhibit
increased demand for these materials, the
need for carbon black follows suit.

Carbon black plays a vital role in the
production of inks and coatings, offer-
ing color and stability. With mounting
demand across various sectors, including
packaging, printing and automotive, the
demand for carbon black is on an upward
trajectory, Fact. MR states.

According to the report, manufacturers
are exploring sustainable and renewable
sources of carbon black, including bio
based and waste based variants. Cus-
tomized specialty carbon black, tailored
to specific performance requirements, is
gaining traction in various sectors, such
as automotive, plastics and coatings, ac-
cording to Fact. MR.
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Oil, Gas & Energy

Performance pump, compressor solutions

Greene Tweed, a global manufacturer of sealing solutions, con-
nectors, and wear- and abrasion-resistant composite components
engineered to outperform and outlast in the world’s harshest
environments, provides wear- and abrasion-resistant WR/AR
composite/thermoplastic solutions and premium Chemraz seal-
ing solutions that extend the service life of pump wear compo-
nents.

Nicolas Weibel, technology manager at Greene Tweed’s Ad-
vanced Technology Group, which is said to be at the forefront
of developing new materials to perform in the most demand-
ing industries and applications, recently conducted a technical
briefing, “Composite Components Boosting Performance in
Rotating Equipment,” at the Middle East Rotating Machinery
Technology and Innovation Conference and Showcse. The
briefing highlighted new and innovative composite components,
such as Greene Tweed’s latest composite impellers, that meet
the demands of hydrogen compression. Unlike metallic impel-
lers, which would explode before reaching the required speed
for hydrogen compression, Greene Tweed’s newly designed and
patent pending composite impellers are engineered to spin with
a top speed of more than 600 meters per second.

“At Greene Tweed, we are proud of our 160 years of con-
tinuous material science innovation,” said Magen Buterbaugh,
president and CEO of Greene Tweed. “We have been serving
our customers in the Middle East for several years with our ad-
vanced Chemraz seals and thermoplastic composite wear- and
abrasion-resistant components that ensure greater reliability, in-
creased efficiency, and enable critical pump and compressor op-
erations to push the boundaries of what is possible, even under
the most extreme operating conditions.”

Greene Tweed’s custom engineered solutions are said to
meet critical needs and deliver certainty for challenging pump
and compressor operations in refineries, petrochemical plants,
power generation plants and chemical processing plants. The ad-
vanced elastomer seals and thermoplastic composite wear- and
abrasion-resistant components are said to last up to five times
longer than metal, ceramic and rubber solutions for dramatically
longer lifetimes. This durability results in safer operations, re-
duced downtime, and in turn, fewer maintenance requirements.

High performance products include WR 600, a carbon-fiber
reinforced, PFA based composite featuring near universal chem-
ical resistance and non-galling properties that facilitate extended
periods of dry running during upset conditions. WR 600 toler-

ates rapid startup or shutdown without the risk of seizure, frac-
ture or pump failure, according to Greene Tweed. Components
made of WR 600 are said to run tighter clearances than tradi-
tional metallic materials, reducing recirculation and improving
efficiency. This is said to result in substantial energy savings,
extended service life and improved mean time between repairs.
Greene Tweed composites solutions have been API 610 compli-
ant for over two decades.

Greene Tweed’s Arlon 4020 labyrinth seals are also available.
Due to the custom engineered profile, with flexible teeth at opti-
mal clearances, Arlon 4020 labyrinth seals are proven to provide
long term compressor efficiency gains of 1% to 2%, according
to the company.

Greene Tweed also supplies AR abrasion resistant thermo-
plastic composite bearings engineered to protect pump systems
from sand, salt, scale and other solids. Chemraz o-rings and seal-
ing solutions, said to be known for their exceptional resistance to
extreme temperatures and aggressive chemicals, are also avail-
able from the company.

Greene Tweed applications engineers are said to work with
customers to find the optimal elastomer and composite/thermo-
plastic solutions for the wear components of an industry’s most
demanding pump applications.

Greene Tweed is a global manufacturer of high performance
thermoplastics, composites, seals and engineered components
that are said to outperform and outlast in the world’s harshest
environments. For 160 years, Greene Tweed has served clients
in the semiconductor, oil and gas, acrospace, defense, chemical
processing, power generation and other sectors with a custom,
collaborative approach that is said to deliver certainty for their
crucial operations.

Oil, Gas & Energy sponsored by AGC Chemicals Americas, inc.
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Flexsys’ critical role in supporting the
tire industry for the long term

Tires are a critical safety component of every vehicle, with strin-
gent performance requirements. Amidst a rapidly changing
landscape marked by growth in electric vehicles, sustainability
imperatives, deglobalization and emerging technologies, the tire
industry’s trajectory is intricately woven with the support of key
suppliers. Sandip Tyagi, CEO of Flexsys, explores how the com-
pany is supporting tire manufacturers on their transformative
journey, and working to curtail emerging industry-wide risks.

Sandip Tyagi is chief executive officer of
Flexsys, a leading global producer of high
quality rubber chemicals and solutions, in-
cluding Crystex vulcanizing agents, Santo-
flex antidegradants and Duralink HTS post-
vulcanization stabilizers. Flexsys operations
span_four continents, with eight manufactur-
ing facilities and two technology centers.

Could you provide an overview of Flexsys 'role in the tire sector?
Tyagi: Flexsys occupies a pivotal position as a global leader in
tire additives. Our history of innovation paved the way for a di-
verse range of specialty rubber chemicals that not only enhanced
tire safety and durability, but also streamlined tire manufacturing
processes. Notably, in November 2021, Flexsys emerged as an
independent entity dedicated to serving the tire industry. This
move solidified our reputation as the world’s premier pure-play
tire additives supplier.

Could you shed light on the strategic themes that your customers
prioritize, and how Flexsys addresses them?

Tyagi: In my interactions with customers, three predominant
themes consistently take center stage: innovation, sustainability
and security of supply. First, tire manufacturers are perpetually
innovating to meet the needs of their customers, while ensuring
high product performance and safety.
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Environmental sustainability is also a high priority item on
the agenda of every major tire manufacturer. This extends be-
yond the final product, encompassing the raw materials sourced,
including tire additives.

Finally, the reliability of the supply chain is non-negotiable. A
disruption in the supply or quality of tire additives can halt
manufacturing operations, causing significant financial losses.

It is essential to the tire industry that key suppliers deliver in
all three of these areas, and Flexsys, as the global leader in the
supply of specialty tire additives, has been and will continue to
increase its investments into these three critical areas to make our
customers successful in a rapidly changing world.

Indeed, recent events have underscored the importance of supply
chain resilience. How is Flexsys addressing this pressing topic?
Tyagi: The events of the recent past, the pandemic, geopolitical
tensions and escalating sanctions, have heightened the urgency
of supply chain de-risking. This is particularly important for
critical tire additives like insoluble sulfur and antidegradants,
which lack functional alternatives.

Flexsys has taken decisive steps to build a customer-centric
operational footprint uniquely tailored to the needs of our cus-

tomers. Each of our eight world class manufacturing facilities is
strategically positioned to be close to our customers. This geo-
graphical proximity, coupled with redundancy in our plant net-
work, ensures the highest level of supply security. Our local-for-
local supply approach, combined with locally sourced raw mate-
rials and local customer success teams, delivers unparalleled
levels of customer service, supply reliability and agility.

What are some of Flexsys’ most interesting recent innovations?
Tyagi: Since our transition to an independent company, Flexsys
has been increasing its investments in research and development.
One particularly promising avenue is the pursuit of a replacement
for 6PPD, an antidegradant that has been used in tire manufactur-
ing for decades.

Developing a replacement is a complex endeavor, as there are
no known alternatives to date. The complexities lie in innovating
a solution that not only matches the performance of 6PPD, but
also adheres to stringent environmental and safety standards. To
address this, Flexsys has positioned itself as the leader at the
center of a collaborative ecosystem of multiple stakeholders fo-
cused on developing and testing innovative molecules. As soon
as a suitable replacement to 6PPD is agreed upon and approved,
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the final step will be commercialization at an industrial scale.
With our proven track record of innovation of next generation
tire additives, we are confident that we will be successful in in-
novating a solution for the industry.

Sustainability is at the forefront of industry transformation.
How is Flexsys aiding tire manufacturers in meeting this criti-
cal challenge?

Tyagi: As industry leaders, we are investing heavily to chart a
sustainable path forward for ourselves and our downstream part-
ners. Our aspirations are aligned with those of our customers, and
we are striving to achieve net zero greenhouse gas emissions,
100% renewable electricity and the incorporation of 100% sus-
tainable materials within our own supply chain by 2040.

Our efforts have earned us a Gold EcoVadis sustainability
rating, placing us in the top 6% of global chemical manufactur-
ers. Additionally, our commitment to the Science Based Targets
Initiative (SBTT) underscores our determination to reduce green-
house gas emissions in line with a 1.5°C pathway and help our
customers do the same.

Flexsys is committed to transitioning to 100% sustainable ma-
terials by 2040, including the conversion of fossil based naph-

thenic process oil (NPO) to renewable bio oils for use in our in-
soluble sulfur products. This transition, while critical for sustaina-
bility, presents challenges due to the vital role of oil in dust suppres-
sion and dispersion performance. Defining what constitutes a sus-
tainable bio oil remains a challenge, with concerns about land use,
water use, pesticides and fertilizers. We already see different defini-
tions of sustainability across key players in the industry, which
makes it difficult to innovate quickly and at scale. We strongly
support an industry-wide agreement to define sustainable solu-
tions, ensuring a long term, environmentally responsible approach

In conclusion, could you offer a glimpse into the future of tire
additives and Flexsys’role in shaping this evolution?

Tyagi: My perspective is that innovation and sustainability will
be inseparable in the future, and that the deglobalization era will
continue to amplify the need for supply chain security. Tire
manufacturers will rely on forward-thinking, environmentally
conscious and dependable suppliers to navigate these challenges,
and we remain steadfast in our dedication to investing in superior
solutions and nurturing robust partnerships. Together, we are
forging a path toward a brighter, more sustainable future for the
tire industry.
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Patent News

Multilayer intrinsic sealants based
on ionic butyl

U.S. patent: 11,738,606

Issued: August 23, 2023

Inventors: Ramendra Nath Majumdar
and Wang Dapeng

Assigned: Triangle Tyre

Key statement: A tire with in-situ gen-
erated two or more intrinsic puncture
sealant layers based on ionic butyl
with two or more different viscosities
comprising a supporting tire carcass
having one or more layers of ply, an
outer circumferential tread and a radi-
ally inner layer, a pair of beads, side-
walls extending radially inward from
the axial outer edges of a tread portion
to join the respective beads, a sealant
comprising an outer layer of sealant
and an inner layer of sealant, disposed
radially inwardly from the radially
inner layer of the tire carcass, wherein

the outer layer of sealant and the inner
layer of sealant have different viscosi-
ties, wherein the sealant provides self-
sealing properties to the tire and
wherein the inner layer of sealant is
crosslinked to the outer layer of seal-
ant with no barrier separating the inner
and outer layers of sealant.
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Method for producing nitrile group-
containing copolymer rubber

U.S. patent: 11,692,051

Issued: July 4, 2023

Inventors: Atsuhiro Shiono and
Tomoyuki Shibuya

Assigned: Zeon

Key statement: A method for produc-
ing a nitrile group-containing copoly-
mer rubber including copolymerizing a
monomer mixture containing an a,f3-
ethylenically unsaturated nitrile mono-
mer and a conjugated diene monomer,
in which the copolymer has a Mooney
viscosity (ML1+4, 100°C) in a range
of 30 to 60 at a time point when a
polymerization conversion rate is
60%, the copolymerization is carried
out until the polymerization conver-
sion rate reaches 85% or more, and the
obtained nitrile group-containing
copolymer rubber has a Mooney vis-
cosity (ML1+4, 100°C) of 85 to 150.
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Patent News

persion liquid of anti-sticking agent
composition for unvulcanized rub-
ber and unvulcanized rubber

U.S. patent: 11,692,092

Issued: July 4, 2023

Inventors: Shiro Sehata, Kazuyuki
Sakamoto and Takao Oka

Assigned: Lion Specialty Chemicals
Key statement: An anti-sticking agent
composition for an unvulcanized rub-
ber of the present disclosure includes
the following components (A) to (C)
and water is provided. The component
(A) contains the following component
(A1) and the following component
(A2). The component (A) is water-sol-
uble polymer, the component (B) is
metallic soap, the component (C) is
surfactant, the component is (A1)
water-soluble polymer other than the
component (A2) and the component
(A2) is non-ionic cellulose ether.

Tire

U.S. patent: 11,691,459

Issued: July 4, 2023

Inventor: Kazuma Mori

Assigned: Sumitomo Rubber Industries
Key statement: A tire comprises a
tread portion. The tread portion is pro-
vided with a sipe. The sipe comprises
four sipe segments: a first sipe seg-
ment, a second sipe segment, a third
sipe segment and a fourth sipe seg-
ment. At least one of the first sipe seg-
ment and the third sipe segment com-
prises an oscillated portion which
extends in the radial direction of the
tire, while oscillating in a lateral direc-
tion orthogonal to the length direction
of the sipe in a cross section of the
sipe orthogonal to the length direction.
Each of the first sipe segment and the
third sipe segment comprises the oscil-
lated portion including an oscillating-

start portion and the oscillating-start
portion of the first sipe segment is
inclined with respect to the tire radial
direction in the same direction as the
oscillating-start portion of the third
sipe segment.
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Rubber composition

U.S. patent: 11,692,088

Issued: July 4, 2023

Inventors: Kazumasa Matsuo, Natsuyo
Kamimoto, Tatsuhiko Adachi, Toshihi-
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Patent News

ro Nobuoka and Takeshi Hara
Assigned: Sumitomo Chemical

Key statement: The present invention
provides a rubber composition
obtained by kneading a rubber compo-
nent, a vulcanization accelerator, silica
and a compound represented by the
following formula (I):

()

N—\ ( )n
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wherein the groups are as defined in
the description.

Composite with direct bonding
between rubber and foam

U.S. patent: 11,691,395

Issued: July 4, 2023

Inventors: Zheng Zhang and Huaili Qin
Assigned: Dow Global Technologies

Key statement: This disclosure relates
to a composite comprising (a) a rubber
layer comprising a cured rubber and
optionally a first copolymer having
carboxyl groups or anhydride groups;
and (b) a foam layer comprising a
crosslinked ethylene vinyl acetate and
optionally a second copolymer having
carboxyl groups or glycidyl methacry-
late groups; wherein the foam layer
has at least one surface adhering to the
rubber layer directly and provided that
either the first copolymer or the sec-
ond copolymer is present and the com-
posite is free of glues or adhesive
films in the interface between the rub-
ber layer and the foam layer.

Stabilizer structure for a tread of a
tire

U.S. patent: 11,697,312

Issued: July 11,2023

Inventors: Ettore Passante Spaccapi-
etra, Philippe Joseph Auguste Muller,
Marco Nicolo Coccon and Lionel
Jean-Marie Bortolet

Assigned: Goodyear Tire & Rubber
Key statement: A tread for a tire
includes a first circumferential main
groove, a second circumferential main
groove, a third circumferential main
groove and a fourth circumferential
main groove. The fourth main groove
has a stabilizing structure for increas-
ing tread stiffness. The stabilizing
structure has a circumferentially
extending subgroove in a radially
innermost bottom of the fourth cir-
cumferential main groove. The sub-
groove is axially offset a predeter-
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Patent News

mined amount from a centerline of the
fourth circumferential main groove.
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\
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Pneumatic tire

U.S. patent: 11,679,630

Issued: June 20, 2023

Inventor: Kazuo Shimomura
Assigned: Toyo Tire & Rubber

Key statement: A tire includes a tread
portion, a sidewall portion and a bead
portion. The bead portion includes a
bead core that extends continuously in
an annular shape in a tire circumferen-
tial direction and a bead filler disposed

adjacent to the bead core and outside
the bead core in a tire radial direction.
Reinforcing cords are provided in the
bead portion and the sidewall portion so
as to be curved such that inclination
angles of the reinforcing cords with
respect to the tire circumferential direc-
tion gradually increase with nearness to
an outside in the tire radial direction.

Sealant-containing tire and related
processes

U.S. patent: 11,697,306

Issued: July 11, 2023

Inventors: Brian S. Alexander, Bradley
S. Plotner, Ross W. Widenor, Jared J.
Griebel and Kung-Ching Liao
Assigned: Bridgestone Americas Tire
Operations

Key statement: Processes for produc-
ing a sealant layer-tire inner liner com-
bination as well as a sealant layer-con-
taining tire and related processes
involving the sealant layer-containing
tire are disclosed. The sealant layer is
adhered to the tire inner liner, has a
thickness of 2-8 mm and comprises
100 parts of at least one rubber, 90-500
phr of at least one tackifier, optionally
one or more extenders, optionally at
least one hydroscopic substance and a
cure package.
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Patent News

Rubber compositions with disaggre-
gated carbon nanotubes

U.S. patent: 11,697,728

Issued: July 11, 2023

Inventors: Christopher Pappas and
Christophe Chouvel

Assigned: Michelin

Key statement: Described are articles

including treads and/or other tire com-
ponents that are formed at least in part
by rubber compositions having solid
agglomerated material comprising dis-
aggregated carbon nanotubes. Such
rubber compositions include a diene
rubber component and a solid agglom-
erated material comprising disaggre-

See us in Booth 123 at the IEC Expo

A We make machines to make people’s lives better”
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v for customers molding critical rubber and composite components in

the automotive, defense, medical sporting goods industries and more.

French Oil Mill Machinery Company | Piqua, Ohio, US.A. | www.frenchoil.com

111800 the French O Mill Machinery Compaty DEgan & & new idea -an iiea thatimproved misnifactimng processes and chalienged estahlished indistry methods
Always focused on innovation and engineenng creataaty, oar fourth generation Smily-owned comparny coatinues this tadition for the becefit of our customers

34 RUBBERWORLD.COM - OCTOBER 2023

gated carbon nanotubes that consist of
a continuous network of carbon nano-
tubes that contains 1) voids and 2)
aggregates of carbon nanotubes having
a mean size ds, of less than 5 um, the
voids and the aggregates together in an
amount that is less than 60% of a pre-
determined surface area, as determined
by electron microscopy imagery analy-
sis, the remainder being the disaggre-
gated carbon nanotubes in the continu-
ous network that do not comprise a
clearly defined shape.

Tire for a motorcycle

U.S. patent: 11,697,305

Issued: July 11,2023

Inventor: Kota Tomita

Assigned: Sumitomo Rubber

Key statement: Provided is a tire for a
motorcycle having an improved turning
stability on wet road surface, the tire
comprises a tread composed of a rub-
ber composition, which comes into
contact with a road surface, wherein Hs
being a rubber hardness and M300
being a tensile stress (MPa) at 300%
elongation of the rubber composition of
the tread satisfy Equations 1, 2 and 3:

60<Hs<80, Equation 1
2<M300<12 and Equation 2
(M300 - 2)/(Hs - 60)<0.75. Equation 3

Methods for treating inner liners,
inner liners resulting therefrom and
tires containing such inner liners
U.S. patent: 11,697,260

Issued: July 11,2023

Inventors: Kung-Ching Liao, Jared J.
Griebel, Brian S. Alexander, Bradley
S. Plotner and Ross W. Widenor
Assigned: Bridgestone Americas Tire
Operationa

Key statement: Methods for treating a
cured inner liner as well as treated,
cured inner liners resulting from such
methods are disclosed. Also disclosed
are tires containing the treated inner lin-
ers. The methods include treatment of
the lower surface of inner liner surface
with a rubber-containing liquid to pro-
duce a rubber-containing film thereupon.
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Patent News

Rubber composition and a rubber
product

U.S. patent: 11,702,533

Issued: July 18, 2023

Inventors: Marc Weydert, Frida Nzulu,
Arpan Datta Sarma, Pierre Verge and
Daniel Schmidt

Assigned: Goodyear Tire & Rubber
and Luxembourg Institute of Science
and Technology

Key statement: The present invention
is directed to a rubber composition
comprising 100 phr of at least one
diene based rubber, 30 phr to 250 phr
of at least one filler and 1 phr to 40 phr
of an epoxidized and aminated fatty
acid ester, wherein the epoxidized and
aminated fatty acid ester is obtained
from the reaction of an epoxidized
fatty acid ester with an aliphatic
amine. Furthermore, the present inven-
tion is directed to a rubber product,

such as a tire, comprising such a rub-
ber composition.

Tire repair kit system and method
U.S. patent: 11,701,847

Issued: July 18,2023

Inventor: Yongbo Jiang

Assigned: Rexpair Industry

Key statement: A method for repairing
a tire is provided that includes: (a)
providing a reamer, a knife, an inser-
tion tool forming a receiving opening,
a plugging strip and vulcanizing fluid;
(b) inserting the reamer into a punc-
ture hole of a tire to clear debris; (¢)
applying the vulcanizing fluid; (d)
inserting the plugging strip into the
insertion tool; (e) inserting the inser-
tion tool with the plugging strip into
the puncture hole to cause the plug-
ging strip to fold into the puncture
hole mixed with the vulcanizing fluid

by
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to bond the plugging strip and the tire;
(f) removing the insertion tool from
the puncture hole causing a middle
portion of the plugging strip to fold
internally forming a four-layer seal
within the puncture hole; and (g) cut-
ting the plugging strip from the inser-
tion tool and the excess portions of the
plugging strip with the knife.

200 300

221 - 4 " 321

-323

211 312
Rubber composition and tire

U.S. patent: 11,701,921

Issued: July, 18, 2023

Inventors: Misa Aoki, Seiichi Tahara
and Takuya Ogasawara

Assigned: Bridgestone

Key statement: Provided is a rubber
composition that achieves both wet
performance and low loss property
while delivering excellent dry han-
dling performance. A rubber composi-
tion comprises: a rubber component;
and a styrene-alkylene block copoly-
mer, wherein a total styrene content of
the styrene-alkylene block copolymer
is 30 mass % or more.

Modified conjugated diene based
polymer and rubber composition
including the same

U.S. patent: 11,702,485

Issued: July 18,2023

Inventors: Kyung Chang Seo, Yu Jin
Kim, Youk Reol Na and No Ma Kim
Assigned: LG Chem

Key statement: A modified conjugated
diene based polymer and a rubber
composition including the same are
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Patent News

disclosed herein. In some embodi-
ments, the modified conjugated diene
based polymer includes a modified
monomer-derived functional group
represented by Formula 1 and an ami-
noalkoxysilane based modifier-
derived functional group at least one
end thereof, wherein the polymer hav-
ing a unimodal molecular weight dis-
tribution and a polydispersity index
(PDI) of 1.0 or more to less than 1.7.
The polymer has a narrow and uni-
modal molecular weight distribution
and has excellent tensile properties
and viscoelastic properties, while hav-
ing excellent processability.

Rubber composition and tire
U.S. patent: 11,701,921
Issued: July, 18,2023

Inventors: Misa Aoki,
and Takuya Ogasawara

Seiichi Tahara

Assigned: Bridgestone

Key statement: Provided is a rubber
composition that achieves both wet
performance and low loss property
while delivering excellent dry han-
dling performance. A rubber composi-
tion comprises: a rubber component;
and a styrene-alkylene block copoly-
mer, wherein a total styrene content of
the styrene-alkylene block copolymer
is 30 mass % or more.

Ultra-light graphene-rubber foam
particle for soles and method for
preparing same

U.S. patent: 11,702,524

Issued: July, 18, 2023

Inventors: Tianning Ding, Decai Ding
and Yousi Ding

Key statement: An ultra-light graphene-
rubber foam particle for soles is pre-
pared from, by weight, 60-65 parts of

natural rubber, 8-12 parts of isoprene
rubber, 8-12 parts of butadiene rubber,
6-8 parts of styrene butadiene rubber,
0.8-1.0 parts of modified graphene,
0.08-0.12 parts of poly(N-vinylacet-
amide), 0.8-1.0 parts of silicone oil, 3.0-
3.5 parts of inorganic nano-particles,
1.2-1.5 parts of activated zinc oxide,
0.8-1.0 parts of zinc stearate, 1.0-1.2
parts of stearic acid, 0.8-1.0 parts of
crosslinking agents, 2.0-3.0 parts of
flow promotors and 1.5-1.8 parts of
foaming agents. According to the inven-
tion, the modified graphene is uniformly
dispersed into the rubber materials, so
that the ultra-light graphene-rubber
foam particle has good thermal stability,
wear resistance and tensile strength, the
permanent compressive-deformation
performance and thermal contraction
resistance are improved, and the weight
is reduced by over 50%.
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Styrenic block copolymer solutions enhance
sustainability and the circular economy

by Aparajita Bhattacharya, Freddy Vervoort, Eduardo Goncalves
and Yuliya Streen, Kraton

Kraton Corporation is the inventor of styrenic block copolymers
(SBC) and has been a leading global producer of SBCs and
sustainable pine chemical solutions for more than six decades.
Kraton’s block copolymer technology is based on anionic po-
lymerization, a process that allows for well controlled and pre-
cise molecular structures which can be tailored to meet specific
application requirements. This technology also ensures an ex-
tremely high degree of monomer conversion, ensuring minimal
monomer residuals in the final polymer.

The architecture of Kraton SBCs comprises polystyrene end
blocks that are covalently bonded to a rubbery midblock con-
sisting of either butadiene, isoprene or mixtures of these compo-
nents. Polystyrene blocks have a glass transition temperature
(T,) in the range of 85°C to 105°C, and form the hard phase. On
the other hand, the rubbery midblocks have a much lower glass
transition temperature that depends on the composition, but usu-
ally in the range of -80°C to -30°C, and form the soft phase. At
room temperature, the incompatibility between the polystyrene
and rubber midblocks causes the hard polystyrene blocks to
separate and aggregate, forming hard domain structures that are
distributed within a continuous soft rubber phase. These do-
mains of polystyrene behave as physical crosslinking points,
creating a rubber network that leads SBCs to have excellent
elastic properties, flexibility and softness, along with high
strength.

Kraton’s SBCs have either an unsaturated rubber midblock
(USBC) or a selectively hydrogenated midblock (HSBC).
HSBC polymers have better resistance to high temperatures,
improved mechanical properties due to stronger phase separa-
tion, can withstand higher shear forces, and have overall im-
proved resistance to oxidative/ozone degradation and weather-
ing. Both USBC and HSBC are used in blends with polypropyl-
ene, HDPE/LDPE/LLDPE, polystyrene and other styrene con-
taining polymers, polycarbonate, polyurethanes and other engi-
neering thermoplastics like polyamide and polyesters.

Kraton focuses on innovation that leads to sustainable solu-
tions, such as enabling plasticizer-free polymers for the health
and hygiene industry, allowing the use of natural fibers as fillers
in polyolefin compounds, enhancing properties of bioplastics
and allowing lightweighting of products, to name a few. In re-
cent years, consumers, regulatory bodies and brand owners have
placed tremendous emphasis on creating a circular economy
within a tightly stipulated timeline, and mechanical recycling
has stood out as one of the primary ways to achieve this goal.
The three key challenges that the plastics industry is facing
today in mechanical recycling are:

* Designing products with minimal materials to enable
end-of-life recyclability, while meeting all property
requirements of the application

* Improving the performance of products made with recycled
content

* Enabling the reuse and recycling of mixed plastic wastes.

In 2020, Kraton introduced the CirKular+ product line, spe-
cifically designed for use with recycled plastics (PCR and PIR)
and enabling the design of products for recyclability. CirKular+
additives have been approved for use with HDPE and polypro-
pylene by the Association of Plastic Recyclers in North Ameri-
ca, and by RecyClass in Europe. The CirKular+ product line
comprises the compatibilization series and performance en-
hancement series, as shown in table 1. The products in the
compatibilization series have functionalized rubber midblocks
which impart midblock polarity, making these products highly
compatible with both polar and non-polar plastics. C1010 (50%
recycled) is a product that includes 50% of Kraton’s post-indus-
trial waste. The polymers C2000 and C3000, on the other hand,
are not functionalized, but are highly compatible with non-polar
plastics, primarily polyolefins and polystyrene. These polymers
help in improving the mechanical properties and overall perfor-
mance of polyolefinic compounds, with PCR as well as virgin
resins.

In this article, data are presented that show comparisons be-
tween the performance of CirKular+ compatibilizers and poly-
olefinic compatibilizers that are alternatively used in this space.

Table 1 - Kraton’s CirKular+ product line showing processing temperature and spectrum of

compatibility with polar and non-polar plastics

CirKular+ CirKular+  Maximum FDA Melt flow Polyolefins: ~ PS, EVA EVOH, Wood Polylactic PET Polyamides ABS PC
series grade processing clearance” 230°C/ PP, HDPE, HIPS PVA fiber and acid and nylons
T°C 5kglg/ LDPE, MDPE, cellulose
10 minutes polyolefinic
blends, mPE
Compatibilization C1000 280°C 22
series C1010 280°C 34
C1010 (50% 280°C 34
recycled)
Performance C2000 280°C 24
enhancement C3000 200°C 11
series *Melt flow, 200°/5 kg Ig/ 10 minutes
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Table 2 - melt flow rate and structural

details of polymers used to modify PCR

polypropylene
Polymer MFR Structure
(230°C, 2.16 kg)
Control r-PP 17.3
C2000 11.0 S-E/B-S
C3000 11 (200°C/5 kg) S-B-S
POE (EP-copolymer) 35 16% C2 content

Also highlighted are examples of commercially successful ap-
plications with CirKular+ products, with case studies and data
to support the examples.

Experimental
Post-consumer recycled (PCR) polypropylene (r-PP) with a
melt flow rate of 17.3 g/10 minutes at 230°C/2.16 kg was used
as the control material. The r-PP was modified by compounding
with C2000, C3000 or a POE (ethylene propylene copolymer)
in a twin-screw extruder at 5% and 10% loading levels by
weight. Details of the melt flow rate and polymer composition
are shown in table 2.

The following physical properties were measured on the
extruded compounds:

Melt flow rate (MFR)
Melt flow rate was measured according to ASTM D1238.

Mechanical properties

Mechanical properties were tested on polymer and compound
specimens prepared by injection molding. The neat polymers
were tested for tensile properties according to ASTM D412 for
elastomeric materials, and the compounds were tested by
ASTM D638 methods for plastics. The tests were conducted on
an Instron 3366 that was fitted with a 1 kN load cell. Notched
Izod impact strength of the compounds was measured using the
Instron CEAST 9050 impact tester. A 4 ft.-Ib. hammer was used,
and impact strength was measured at room temperature (RT)
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and lower temperatures down to -30°C. Flexural modulus was
tested according to ASTM D790 on an Instron 3366. Secant
modulus at 1% strain was reported.

Results and discussion

Performance balance and formulation efficiency with CirKu-
lar+ performance enhancement additives

The stiffness-toughness balance of r-PP compounds modified
with CirKular+ C2000 and POE is shown in figure 1. The r-PP
control has high stiffness, but poor impact performance, as
shown by the high flexural modulus and low RT notched Izod
impact energy. Modifiers with high rubber content were used to
increase impact strength; however, it was accompanied by a
drop in stiffhess of the compounds. It is seen that Swt.% or 10
wt.% C2000 leads to a better balance of properties with a higher
increase in impact energy, and is accompanied by a lower loss
in stiffness as compared to the same loading levels of POE.

Stiffness is characterized by flexural modulus on the X-axis,
and toughness has been shown as notched Izod impact energy
on the Y-axis. These data also show that C2000 can be used at a
lower amount than an EP-copolymer with r-PP, but can still lead
to a higher impact strength, thus providing a better formulation
efficiency.

Good impact strength at low temperatures is important in
several rigid applications. Figure 2 shows the impact energy of
the r-PP compounds with 10 wt.% of C2000, C3000 and POE
at room temperature, 0°C, -10°C, -20°C and -30°C. C2000 and
C3000 led to higher impact strength, especially at lower tem-
peratures, compared to POE.

Figure 3 shows a spider chart comparing some of the other
key properties of the unmodified r-PP and modified r-PP com-
pounds for a rigid part application using an injection molding
process. It can be seen that notched Izod impact strength at a low
temperature of -20°C is similar between the 5 wt.% CirKular+
C2000 compound and the 10 wt.% POE compound, while
MFR, elongation at yield, tensile strength at yield and flexural
modulus were higher for the C2000 compound. This shows that
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a more efficient formulation can be prepared using CirKular+
C2000 modifier without compromising performance. Addition
of 10 wt.% C2000 leads to further improvement in performance
of the r-PP compound.

While the data above have been shown for compounds pre-
pared in a twin-screw extruder, a similar trend is observed for
injection molded articles prepared by dry blending of the CirKu-
lar+ additives with PCR polypropylene. Figure 4a shows im-
provement in impact strength achieved with 5 wt.% and 10
wt.% of C2000 dry blended with PCR PP from two different
sources. The impact strength of the compound depends strongly

on the quality of the PCR source itself. CirKular+ C3000 is
more compatible with PCR HDPE. It can be seen from figure
4b that both C2000 and C3000 can provide improved impact
strength when dry blended with PCR HDPE. The molecular
architecture and processing temperatures of C3000 are aligned
more closely with HDPE than with C2000. The ability to dry
blend CirKular+ modifier into recycled streams allows one to
use the modifier as a drop-in solution, thus eliminating the com-
pounding step that could lead to potential system cost reduction.

Recycled plastic streams are usually contaminated with other
components, with contamination ranging from 0.1% to 20%.
Usually, the r-PP is contaminated with HDPE, and vice versa.
But there may be recycled streams that are a combination of
plastics with varying polarity; for example, PS/HDPE, r-PET/
PE, ABS/PC/HIPS, and more. In most cases, the contaminant
(minor component) is incompatible with the primary matrix
(major component) and this acts as a defect, leading to a discon-
tinuous morphology. A styrenic block copolymer has a mid-
block rubber molecular structure that makes it compatible with
both polypropylene and polyethylene molecules, and acts as a
compatibilizer for polyolefinic recycle streams, leading to a
more continuous morphology. In the case of mixed plastic
streams, a functionalized SBC polymer is used, where the polar
functional group or polystyrene end block is compatible with
the polar component, and the rubber main chain is compatible
with the non-polar component.

Recyclability of CirKular+ additives

One of the aims when using SBC copolymers with virgin poly-
olefins or to modify recyclate streams is to design the products
for recyclability. The compounds are thus expected to be sub-
jected to multiple heat histories and high shear processing.
Compounds of PCR PP with 6 wt.% of CirKular+ C2000 were
evaluated in five passes through a twin-screw extruder. Un-
modified PCR-PP was used as the control material. An antioxi-
dant was added to the compound before each pass through the
extruder to minimize further degradation of the PCR material.
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operation (up to 40 tons), erecting and
manufacturing. Call Reliable today
and discover our commitment

to excellence.

PRODUCTION EQUIPMENT

* Two Roll Mills - Rubber & Plastic

* Hydraulic Presses (Compression & Transfer)
+ Calenders; 2, 3, & 4 Roll

* Extruders/Strainers

* Intensive Mixers

+ Bale Cutters

LABORATORY EQUIPMENT

+ Two Roll Mills - Rubber & Plastic
+ Two Roll Mills - Plastic (Electrically Heated) NEW RELIABLE
* Intensive Mixers Transfer Press
* Hydraulic Presses (Compression & Transfer)

* Calenders; 2, 3 & 4 Roll

* Extruders

* Bale Cutters
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NEW RELIABLE
Lab Internal Mixer

NEW RELIABLE
Guillotine Bale Cutter

NEW RELIABLE

Self-Contained 1
Hydraulic Press 1{

Rubber & Plastic Machinery
2008-14 Union Turnpike, North Bergen, NJ 07047 USA Phone (201)865-1073 Fax (201)865-6878
WWW.RELIABLE-MACHINERY.COM  Email: Info@Reliable-Machinery.com
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REBUILT Cold REBUILT 26” x 84” Mill with

Feed Extruder Motorized Roll Nip
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B - /\CLE 68" Galender - roller NEW RELIABLE 24” Lab Mill -
bearings, drilled rolls & variable friction . . . ..
dual drives/variable friction

Lg - - REBUILT “KOBELCO”
= TSR-280 Twin Screw
Sheeter with all
Hydraulic Drive motors

NEW RELIABLE 36” Calender -
roller bearings & variable speed

REBUILT 15”
Extruder/Strainer
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REBUILT Mixer

NEW RELIABLE 84"
Calender - roller bearings &

drilled rolls

1

ILT 22” x 60” Variable Speed Mill NEW 12” x 24” RELIABLE
rhead Mill Blender, drilled rolls & Two Roll Die Calender & Take-up System

otorized roll nip adjustments

REBUILT 60” x 60”
2,000 ton Hydraulic Press

REBUILT 60” Mill - roller REBUILT 28” x 80” Two Roll

bearings & variable roll speeds Vertical Calender with drilled
rolls and dual drive trains RELIABLE Mixer



INVENTORY LIST
UNITIZED 2-ROLL MILLS
2-28"x 28" x 100"

3-26"x26"x 100"

2-26"x 26" x 100" - Front Drilled Roll
1-26"x 26" x 100" - Drilled Rolls
1-28"x28"x 84"

8-26"x 26" x 84"

1-26"x 26" x 84" - Dual Hydraulic Drives
1-26"x 26" x 84" - Hydraulic Roll Adj.
2-26"x 26" x 84" - Front Drilled Rolls
1-26"x 26" x 84" - Drilled Rolls

2 - Twin 26" x 26” x 84"- 400HP & 500 HP
1-24"x24"x 84"

2-24"x 24" x 60"

1 - Twin 22" x 20"x 60" - 250 HP
12-22"x 22" x 60"

2-22"x 22" x 60" - Front Drilled Rolls
1-22"x22"x 60" - Both Drilled Rolls
1-22"x22"x 60" - Roller Bearings
1-22"x22"x 60" - Hydraulic Roll Adj].
3-22"x 22" x 60" - Motorized Nip Adj.

4 - 22" x 22" x 60" - Heavy duty bearing joumals
4-22"x20"x 60"

4 -22" x 20" x 60" - Heavy duty bearing joumals
1-20"x20"x 60" - Silicone

1-22"x 22" x 54" - Heavy duty

3-18"x 18" x 50"

3-18"x 18" x 48"

4-16"x 16" x 42"

4-16"x 16" x 40"

1-16"x 16" x 36"

1-16"x 16" x 32"

1-14"x14" x 36"

3-14"x14"x 30"

2-12"x12"x 30"

1-10"x 10" x 26" - Roller Bearings
2-12"x12"x 24"

2-10"x10"x 24"

1-10"x 10" x 20"

Refiners/Crackers
2 ROLL MILLS
1-22"x26"x42"
1-32"x20"x 38"
2-24"x 24" x 36"
3-22"x22"x 36"
1-20"x24"x 32"
2-19"x 24" x 30"
1-16"x 16" x 30"

Compact Cabinet Style Mills
1-14" x 14" x 36"- Both Drilled Rolls
2-14"x 14" x 30"

1-12"x 12" x 36"

1-12"x12"x 30"

1-10"x 10" x 26" - Roller Bearings
2-12"x12"x 24"

2-10"x 10" x 24"

1-10"x10"x 20

3-8"x8x16"

2-8"x8" x 16" - Var. Speed/Var. Friction
2-8"x8" x 16" - Roller Bearings
16-6"x 6" x 12"/13"

3-6"x6"x 13" - Var. Speed/Var. Friction
1-6"x6"x 13" - Roller Bearings
2-4"x4"x8

2-3"x3"x8"

2-3"x3"x8"- Var. Speed/Var. Friction

Proudly Serving the
USA for over 88 years!

NEW “Cabinet Style” Mills up to 18” x 50”
NEW LAB MILLS

NEW - 3" x 8" various models

NEW - 6" x 13" various models

NEW - 8" x 16" up to 18" x 50" various models

INTERNAL MIXERS - Banbury®

Type

1 - "Farrel" #F-370 - Unidrive Chamber Body,
Base & Hopper

1 - "Farrel" #F-270 - Unidrive Chamber Body

1 - "Farrel" #11D - Unidrive Chamber Body

1 - "Farrel" #11D - Semi Unidrive

1 - "Farrel" #11D - Unidrive Body w/4 wing rotors

1 - "Farrel" #9 - Chamber Body - Drilled Sides

1 - "Farrel" #9 - Semi Unidrive Complete

2 - “Farrel” #9 - Conventional Chamber Body

1 - "Farrel" #F-80 - Unidrive Complete - 300 HP

1 - "Farrel" #F-80 - Unidrive Chamber Body & Hopper

1 - "Farrel" #3D - Unidrive Complete

1 - "Farrel" #3D - Unidrive Chamber Body & Hopper

1 - "Farrel" size No. #1D Mixer; 16.5 liter capacity/
27 Ibs. Semi-UniDrive with 150 HP DC/SCR
variable speed motor, EXCELLENT CONDITION

2 - "Farrel" #1 - 16.5 liter Clam shell discharge Mixer -
100/50 HP Two speed motor

1-“Farrel” #1 - 16.5 liter Replacement Chamber
Body & Parts

1 - “Frances-Shaw” size K1 Mixer - intermeshing
rotors

2 - "Bolling" "#OM" Lab Mixers - one w/50 HP motor
& one w/40 HP motor

1 - "Farrel" "#00C" 4.3 liter variable speed motor

1 - “Farrel” “#00” 4.3 liter variable speed motor
EXCELLENT CONDITION

1 - “RELIABLE” Model R-260 Lab Mixer, 4.3 liter 50
HP variable speed EXCELLENT CONDITION

1 - "Bolling" "#00" Lab Mixer - w/30 HP motor

1 - "Buzuluk" Lab Mixer - “BR1600” - 1.6 liter - Drop
Door - UniDrive/variable speed motor

3 - "Farrel" "#BR" - 1.6 liter - variable speed motor
w/new controls

1 - "RELIABLE" "Model R-100" - 1.6 liter - variable
speed motor

1 - “Farrel” “#Midget” - .41 liter - variable speed motor
w/new controls

1 - "Farrel" "#B"-Replacement Chamber Body &
Hopper

1 - "Farrel" "#BR" - Replacement Chamber Body
& Hopper

1 - “Farrel” "#Midget” - Replacement Chamber Body
& Hopper

2 - "Lufkin" F-270/D-890 Unidrive Gear Reducers

1 - "Farrel" 3D Unidrive Gear Reducer

1 set - Spare/replacement Size #270 “Farrel”
2-wing mixer rotors

1 set - Spare/replacement Size #11D “Farrel” 4-wing
mixer rotors

1 set - Spare/replacement Size #9FCM “Farrel” mixer
rotors - Style #15

2 sets - Spare/replacement Size #9 “Farrel” rotors

INTERNAL MIXERS - Kneader Type

1 - “Kneader Machinery” 75 Liter - Model KD - 75 -
150 Kneader Mixer/with 150 HP motor & PLC
controls (NEW in 2004 - EXCELLENT/NEW
CONDITION)

1 - “Kneader Machinery” 55 Liter - Kneader
Mixer/complete w/200 HP motor & PLC
controls - (NEW in 2005 -
EXCELLENT/NEW CONDITION)

INTERNAL MIXERS -

Kneader Type (Continued)

2 - “Moriyama” 55 Liter - Type DX-55-75
Kneader Mixer/ complete w/75 HP
motors & controls

2 - “TMP” 55 Liter - Kneader Mixers - one
complete & one with mixer chamber only

1 - “TMP” 35 Liter - Kneader Mixer w/125 HP
w/variable speed motor (NEW in 1994)

1 - “B-P” Sigma Blade Mixer - Pilot
Production/silicone

1 - “B-P” Sigma Blade Mixer - Lab
size/silicone

EXTRUDERS/STRAINERS

1 - “Farrel” 15” w/Pneumatic Stuffer

2 - “Farrel” 15"x12” w/Pneumatic Stuffer

2 - “Davis Standard” 3 1/2” Extruders
w/Power Roller Feed

1 - “Royle” 10" Hot Feed

1-“NRM” 8” Hot Feed Strainer

3-“NRM” 6" Hot Feed

2 - “Royle” 6” Hot Feed

1-“NRM” 4 1/2" Cold Feed w/Power
Roller Feed - 125 HP

1-“NRM”" 4 1/2" Cold Feed 17:1 L/D
w/Power Roller Feed -
EXCELLENT CONDITION

1-“NRM” 3 1/2" Cold Feed w/Power Roller
Feed

1-“NRM” 1 1/2" Cold Feed

1-“Maag” 2 1/2” Pin Barrel Extruder with
Gear Pump EXCELLENT CONDITION

1-“Royle” 2" Hot Feed

1 - “Barwell” Model “Midi” Preformer -
ram type

CALENDERS

1-26"x100"- 2 Roll

1-24" x 84’- 3 Roll

1-24”x 84’- 2 Roll

1-28"x 82"- 2 Roll EXCELLENT COND.

1-28"x 78"~ 4 Roll, 2" (4) Drilled
Rolls/Ind. Drives to suit

1-26"x 78"~ 3 Roll, Even Speed &
Friction Gears to suit

1-24" x 66~ 3 Roll, Even Speed &
Friction Gears

1-24" x60"- 2 Roll, Variable Speed &
Variable Friction

1-22"x60- 3 Roll, Even Speed &
Friction Gears

1-18"x 54"- 2 Roll - EXCELLENT
CONDITION

1-18"x48"- 2 Roll

1-16"x 48~ 2 Roll

1-20"x42"- 2 Roll - Roller Bearings

1-18"x 36" 3 Roll

1-12" x 28~ 3 Roll Incl. Offset
EXCELLENT CONDITION

1-10"x 20"~ 3 Roll

1-8"x16"-4Roll “Z”

1-8"x16"- 3 Roll

3-6"x13/12"- 3 Roll

1-4"x8"-2Roll - Inclined - Var. Speed/
Var. Friction w/Roller Bearings

1-3"x8" 2 Roll - EXCELLENT/NEW
CONDITION

REPAIRS - ACCESSORIES - EXTENSIVE INVENTORY - SPARE PARTS - SERVICES

WWW.RELIABLE-MACHINERY.COM

PHONE: 201-865-1073




CONTROL
PANELS

SAFETIES

Serving the
USA for

CALENDER ROLL NIP

ADJUSTMENT
HELICAL GEARS
& WORMS
LOW SPEED
COUPLINGS
IN-HOUSE
GEAR CUTTING

NEW BRONZE MILL
BEARING & HOUSING

MILL FRAMES
& CASTINGS

DOUBLE HELICAL
CALENDER FRICTION

NEW 84” MILL
BULLGEARS/PINIONS

i | }
REBUILT EXTRUDER

NEW MILL
GEARBOX Wi REPLACEMENT

PARTS &

SAFETY

ASSEMBLIES

NEW .
REPLACEMENT
MILL & CALENDER ROLLS

REPLACEMENT BRONZE NEW REPLACEMENT
BEARING LINERS BRONZE DUST
SEALS FOR
INTERNAL
MIXERS

RUBBER & PLASTIC MACHINERY
2008-14 Union Turnpike, North Bergen, New Jersey 07047 USA
EMAIL: Info@Reliable-Machinery.com WWW.RELIABLE-MACHINERY.COM



Complete In-House Machine
Services & Engineering

INVENTORY (Continued) | HYDRAULIC PRESSES (Continued) | INVENTORY HIGHLIGHTS (Cont.)
HYDRAULIC PRESSES Many, many more in stock!!! Over 150 presses 1 - 26" x 84” “Farrel” Rubber Mill - Dual “Hagglunds”
NEW HYDRAULIC PRESSES - designed and ic dri i i i
3-60x60" 42"dia 64" Slab Side NEW 12 x 12” - up to 60" x 60” :
1-60"%40" 42"dia 55’ Slab Side 1 w“F_\Larraﬂt ; 'M“"SEP::‘\LEMPEUV/ERY " St
4 - 48"x48” 36" d|a 48" Slab S|de INVENTORY HIGHLIGHTS - Farrel” size a IXer w/variable speed motor
shEWevos
2 4y 30 g 4o Sl Side 1 - *Kneader Machinery” 55 Liter - Model KD-55- 1-30"x 4(?, Sogthwark Four qut Press, 18” dia.
1-40x72"  28"dia 34" Post 200AC Kneader Mixer w/200 HP variable speed ram, 20 daylight winew electric platens & self-
3-40%40° 30°dia 30"  Post motor & PLC controls - (NEW in 2005) - contained hydraulics , ,
1-38x38" 30"dia 35" Post EXCELLENT CONDITION 1 - Twin 32" x 32" “French Oil Mill Slab Side Hydraulic
1-36'x36" 30"dia 42" Post 1-18" x 48" “RELIABLE” Modern Two Roll Mil, Press System; 750 ton each with a self-contained
3-36'x36"  30"dia 30"  Post direct driven, unitized base w/100 HP motor common hydraulic pump system
1-36'x36"  22"dia 43" Post ; ; 2- 12" x 12" “PHI” C-Frame Design, Benchtop Press;
1-36'%36" 24’dia 30" Slab Side (Built to suit) 35 ton wieloctrio heatod platons PrIES
1-36'x36" 20"dia 48" Slab Side 1-6"x 13" “Bolling” Two Roll Variable Speed Lab 20 lon Wielectric healed piatens ,
1-36'x36" 18"dia 55" Post Mill - silicone features - Excellent Condition - 1-“RELIABLE” 28" wide Self-Contained Hydraulic
1-34'x34"  24"dia 43" Slab Side Quick Delivery C-}HL,Illlotl‘r]e Styl(i Bale .Cutter - C}UICK pELIVERY
1 gjxgj % g!a ;2>,8 EOS: 3- 18" x 18” Self contained Motorized Presses, 75 1-6"x 13. KSBI" “Cabinet Style” Lab Mill - Variable
1 :34,,§34,, % d:: 2 Pg:t ton, with NEW electric heated platens; all NEW (S:poel\?glérgm in 2006) - UNUSED / EXCELLENT
1-32'x42"  16"dia 28" Post controls _ , 1-22" x 60" “Farrel” Mill direct df itized desi
3-32°x32"  24’dia 30" Slab Side 1-18” x 12" “PHI” Self-Contained Motorized Transfer nes X arrel” Mill direct driven unitized design,
1-32'x32" 24"dia 28" Slab Side Press, 50/10 ton, with electric heated platens; all Horsburgh & Scott” gear reducers; 150 HP
2-32'x32"  24"dia 20" Slab Side controls - Very Good Condition Excellent Condition - Quick Delivery
3-32'x32" 24 d!a 32" Slab S!de 1-22"x60" “Nippon" Two Roll Mill with Drilled Rolls 3-26" x 26" “RELIABLE” Four Post Hydraulic Presses;
?g%;gg 32 g:g ‘:'S g::g g:gz Variable Speed/Variable Friction, dual motors, 470 ton with electric heated platens
2.39%32"  20"dia 42" Post Anti-friction/Roller Bearings, Motorized Roll Nip 1-4"x8" “CW Brabender” Prep Mill - VERY GOOD
1-32"x32" 20"dia 27" Post Adjustments; many extras - Very Good CQNDIT]E’N T , .
3-32'x32"  16"dia 37" Post Condition 1-22” x 60" “Bolling” Mill @rect driven ur)ltlzgd'base
1- 32:1X32: 12" Slia. 26':1 ‘;C"" Frame 1- 16" x 42" “Kobe” Mill, unitized design, 60 HP motor 150 HP mot(.)r, both Drllled.Rolls, AI‘.ItI-FrIICtIOI‘l/
1 - ggxgg (22);”2dld|a Zzg CPFrame 1-8" x 16" “RELIABLE” Two Roll Lab Mill - Cabinet Roller Bearings, Hydraulic Roll Nip Adjustments,
a0y e . Pt Style, 15 HP motor & controls GOVERNMENT SURPLUS/
1-30%30°  247dia 347 Post - - EXCELLENT CONDITION
1-30"x30" 20"dia 22" Slab Side 1 - “RELIABLE” Model R-100 Lab Mixer - 1.6 liter ) - " ) . ]
2-3030°  24’dia 24" Slab Side wivariable speed motor & controls 1- ;(2) tx 12 m/a?asth ielf—thntlautned Hydraulic Press;
1-30"x30" 22"dia 24" Slab Side 1 - “KSBI - Kobelco Stewart-Bolling” size “00” Lab ons with electric heated platens
2-30%30° 22°dia 24 Slab Side OBl fopeleo el boling size ) 118" x 54" “RELIABLE” Two Roll Vertical Calender
Rpod o ., Mixer - 1.6 liter w/30 HP variable speed motor & . . .
1-30"x30" 16"dia 32" Post controls. (New in 1990) EXCELLENT CONDITION - unitized design style, 75 HP variable speed motor
2-30"x24" 18"dia 40" Post ; N ) . » & controls. EXCELLENT CONDITION
2.28"x36" 12"dia 32" Post 1-22" x 60" "Eemco” Mill, direct driven unitized base, | 4 _ “Maag’ 2 1/2" Pin Barrel Extruder with Gear Pump.
2-28"x28" 22°dia 22" Post compact design w/150 HP motor, EXCELLENT EXCELLENT CONDITION
3-28"x28" 18 d@a 44> Post CONDITION
4-26'x26"  20"dia 20" Post 1-26” x 84” “Farrel” Rubber Mill, both Drilled Rolls, | MISCELLANEOUS
e (Ot da 3T Post direct driven, unitized base 250 HP drive train 1-12 cubic ft. Ribbon Blender - Stainless Steel for Dry
1.24x24" 18" dia 36" Slab Side 1-26"x 100" .“Eemco” Mill, direct driven, qnltlzed blends; good condition.
1-24'x24"  18"dia 22"  Post base “Lufkin” gear reducer, 300 HP variable 1 -“USM’ Die Cutter/Clicker Press
1-24'x24"  16"dia 34" Slab Side speeds 1 - 84” Mill Batch Divider
2-24"24"  16"dia 32"  Post 1- “Kneader Machinery” 75 Liter - Model KD-75-250 | 1 - “Cumberland” Granulator, 8” x 12" opening; 4Kw/460
é' giigi 12 g:g ?g Eg:: Kneader Mixer w/200 HP motor volt - NEW CONDITION ’
1-24o4" 12°dia 30" “C’ Frame 1-6"x 13" “RELIABLE” Two Roll Lab Mill 7 1/2 HP; | 1 - 16 cubic ft. Ribbon Blender - Stainless Steel for Dry
3.20%22"  14"dia 14"  Post Rebuilt - QUICK DELIVERY ' . . blends; good condition.
1-20x20" 14"dia 48"  Post 1-22"x 60" “Farrel” Two Roll Plastics Mill, low profile | 1 set - Spare/replacement size #11D “Farrel” 4-wing
3-20x20"  12"dia 22"  Post mill frames, direct driven, “Alten” gear reducer, mixer rotors
:35 : %gﬁg 18 g:: 18 Eg:} unitized base variable speed motor. EXCELLENT | 1 set - Spare/replacement size #270 “Farrel’ 2-wing
1-36"x36" Self Cont. Motorized Press 1 ggN%IEOBN ling” Two Roll Mill. | file mill ml)fer rotors ) . )
1 - 32"x38” Self Cont. Motorized Press - b x o4 "bolling W? ol ”| » low protiie mi 1 - 84" Overhead Strip Blender - non reciprocating type
1 - 30"x30” Self Cont. Motorized Press frames, direct driven, “Lufkin” gear reducer, 2 -60" & 84" “ASM” Overhead Mill Blenders,
1- 24’x24” Self Cont. Motorized Lab Press unitized base 200 HP motor. reciprocating type
6 - 18'x18" Self Cont. Motorized Lab Presses | 1 - 24" x 24” “Wabash” Self-Contained Hydraulic 1 - Batch Plow Assembly for 60" Plastics Mill -
? - 12’?2 g::g ggm mg';gﬁzgg tgg E;g::es Press; 200 ton with electric heated platens. pneu. operated
- X . 1Z : “ » :
3 - 12'x12” Self Cont. Motorized Lab Presses EXCELLENT CONDITION N 1set - NEW size "BR” Lab mixer rotors
4 -10”x10” Self Cont. Motorized Lab Presses 1-28"x 100 Farrgl Mill, direct deren, unitized
5 - 18"x12” Benchtop Hand Pump Lab Press base, built to suit WO
5-18’x18” - 12°x12” Benchtop Hand Pump 2-22" x 60" “Comerio” Mills w/imotorized roll ?":\‘oﬂ \‘:xe
Lab Presses adjustments, unitized design; compact footprint WO evs
1-12"x 12" Benchtop Hand Pump Lab Press g Tour ™

WWW.RELIABLE-MACHINERY.COM

PHONE: 201-865-1073




Figure 5 - unmodified PCR-PP and PCR-PP modified with 6 wt.% C2000 over five cycles of

twin-screw extrusion; (a) notched Izod impact strength as a function of extrusion cycle,
(b) flexural modulus as a function of extrusion cycle
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Figure 6 - spiral flow length of 6 wt.%
C2000 + r-PP compounds after each cycle

through a twin-screw extruder

Spiral flow, cm

Cycle1 Cycle2 Cycle3 Cycle4 Cycle5
B 500 bar M 750bar 1,000 bar

Data on notched Izod impact strength and flexural modulus
tested after each extrusion cycle are shown in figures 5a and 5b.
The impact strength of the C2000 modified PCR PP is higher
than for the unmodified material, and the improvement is re-
tained to the same magnitude in each cycle. It can also be seen
that the flexural modulus of the modified compound is similar
to that of the unmodified PCR PP, and remains unaffected up to
five cycles of passing through the twin-screw extrusion process.

The flow behavior of the compounds in each case was as-
sessed by spiral flow measurements. Figure 6 shows spiral flow
data at three pressures of 500, 750 and 1,000 bar. Flow length at
each pressure was consistent after each cycle.

Use of CirKular+ compatibilizers in practical applications
CirKular+ C2000 has been successfully used in a flexible film
application that was aimed at making large waste bags by a
blown film process, and required improvement in impact and
tear strength, while maximizing recycled PE content in the pro-
duction. The recycled HDPE was modified with C2000 at load-
ing levels of 1, 3 and 5 wt.%. Impact strength was characterized
by drop dart impact tests, and the data are shown in figure 7a.
Figure 7b shows tear strength as a function of the loading
level of C2000. Unmodified PCR was used as a benchmark to

Figure 7 - performance improvement of PCR
PE modified with 1-5 wt.% of C2000

compared to unmodified PCR material;
(a) impact strength measured by drop dart
impact tests, (b) tear strength

()]
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8 20
E 18
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2,500 (0)
2,000 Performance target

1,500
1,000

500 j
0

PCR PE 1% C2000 3% C2000 5% C2000

Tear strenghth, mN

gauge improvement. The red line in figures 7 a and 7b shows the
target set by the end user. Both impact strength and tear strength
were increased, even at the lowest addition level of 1 wt.%. At
3 wt.%, the compounds exceeded the desired target property set.
The impact and tear performance can be further enhanced by the
addition of 5 wt.% of C2000. By using 3 wt.% of C2000, the
incorporation of PCR content could be stretched to as high as
97% without adversely affecting processability in the blown
film operation.

CirKular+ compatibilizers have also been used in rigid ap-
plications; for example, large trash containers where the manu-
facturer’s aim was to incorporate recycled content (PCR HDPE)
in an injection molding process. The parts needed to meet high
impact strength requirements and have a balanced stiffness-
toughness profile. It was found that C2000 or C3000 could be
dry blended into PCR HDPE at a 3 wt.% loading level to meet

FOLLOW US ON TWITTER @rubberworld 43



Table 3 - property set showing stiffness-toughness
balance of unmodified recycled polystyrene stream

and compounds with recycled polystyrene containing
5 wt.% to 10 wt.% of CirKular+ C3000

Champy  Tensile Elongation

noched, modulus, atbreak,

23°C, kJ/m?2 MPa %

Recycled polystyrene 4.0 2,200 20
>95% sorted WEEE stream

+ 5% CirKular+ C3000 7.0 1,900 30

+ 7.5% CirKular+ C3000 9.0 1,800 40

+ 10% CirKular+ C3000 9.5 1,700 50

minimal effect on other properties like tensile
strength at yield and ultimate elongation. There
was a slight reduction in tensile modulus.
CirKulart+ additives can also improve the per-
formance of recycled WEEE streams containing

. ABS. This was done by a toy manufacturer to re-

Tensile . .
at yield place virgin ABS with recycled content to be com-
MPa | pliant with the EU Green Deal. The addition of
21 CirKular+ to recycled ABS at a low loading level
o1 was found to improve impact strength up to 10 kJ/

m2,

o In addition to the examples highlighted in this
section, Kraton’s CirKular+ additives have also

the property requirements. This also allowed for the blend to be
injection molded with the same mold, without the need for mold
design modifications.

As mentioned previously, SBC materials are highly effective
in compatibilization of waste streams containing recycled poly-
styrene (PS). The recycled PS stream was obtained from a
WEEE (waste from electrical and electronic equipment) recy-
cler who sorted the waste to get 95% polystyrene. Table 3 shows
the notched Charpy impact strength and tensile properties of the
unmodified recycled PS compared to compounds of recycled
PS with C3000 at varying loading levels. At 5 wt.% C3000, the
impact strength at room temperature was almost double, with

330.542.8400

sovchem.net

4040 Embassy Parkway, Suite 1900
Akron OH 44333
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One Team. One Passion-One Focus.

Forming the Ideal Bond, With Our Relationships as Our Sovereign Strength

At Sovereign Chemical, we build relationships that build business.
Our logo represents the relationship between our suppliers,
Sovereign and our customers - all of which are interconnected
forming a mutual bond, with our customers and
their needs always at the top.

Our Promises to You
Superior Quality in Our Products and Services
Continued Commitment to Innovation Excellence in the Rubber Industry
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found uses with natural fiber compounds, where
the natural fiber can be a wood fiber or hemp based material.
They have also been found to improve the performance of bio-
plastics like polylactic acid (PLA). In these applications, the
functionalized SBC polymers, and in some cases a combination
of functionalized SBC with C2000 or C3000, have been found
to provide the best balance between impact and tensile proper-
ties and aesthetics.

Conclusions

There is a significant effort in the industry towards better sorting
of PCR materials to make waste streams cleaner and easier to
upcycle. There is also a push in the plastics industry to move
towards more mono-material formulation approaches. CirKu-
lar+ additives, due to their molecular architecture, provide the
alternative approach of enabling compatibilization and property
enhancement in mechanical recycling processes. They can po-
tentially be used with a wide range of recycled systems with
varying levels of contamination. These materials can be either
compounded or dry blended with recycled materials. Addition
of CirKular+ can also improve the processability of PCR
streams.

Through data and commercial examples, the ability of
CirKulart additives in enabling product design recyclability,
maximizing recycled content, improving PCR performance and
improving the reusability of recycled streams that are contami-
nated or contain a mixture of multiple plastics has been demon-
strated.
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Transforming recycled plastics into high
performance materials with styrenic
thermoplastic elastomers

by Luis Rodriguez-Guadarrama, Beatriz Lastra-Barreira and
Juan Marcos-Yubero, Dynasol Group

The world is facing an unprecedented crisis in plastic waste
management. The widespread use of plastics in modern society
has resulted in a deluge of discarded plastic materials, much of
which ends up in landfills, oceans and other environments. This
has serious consequences for both human health and the environ-
ment, as plastics take a long time to degrade, and can leach harm-
ful chemicals into soil and water. To mitigate this crisis, it is es-
sential to develop sustainable solutions for plastic waste manage-
ment that prioritize reuse, recycling and minimization to promote
the circular economy. In response to the pressing issue of plastic
waste, the European Union’s Plastics Strategy aims to create a
more sustainable future by making all plastic packaging recy-
clable or reusable by 2030 (refs. 1 and 2).

Mechanical recycling is one such solution that has gained
significant attention in recent years. Mechanical recycling in-
volves breaking down post-consumer plastic materials into
smaller particles, and then melting them down to reuse them. This
process offers several benefits over traditional recycling methods,
including higher quality output materials, lower energy consump-
tion and reduced greenhouse gas emissions. However, mechani-
cal recycling also faces several challenges, including limitations
in the types of plastics that can be recycled, and the difficulty of
achieving high quality outputs. Melting operations like extrusion
can affect plastics’ thermal and mechanical properties (refs. 1-4).

The amount of plastic waste from electrical and electronic
equipment (WEEE) has been increasing due to the growing pro-
duction of electronics and appliances worldwide. This has raised
concerns about environmental protection and the depletion of
raw material resources. As a result, there are regulations in place
to reduce the generation of waste and conserve energy. However,
recovering WEEE plastics is challenging because they contain a
variety of materials. Of these, polystyrene (PS), acrylonitrile
butadiene styrene copolymer (ABS) and high impact polystyrene
(HIPS) makes up approximately 80% of the total amount of
WEEE plastics (refs. 2 and 3).

Mechanical recycling of polystyrene (rPS) and acrylonitrile
butadiene styrene copolymer (rABS) waste has become increas-
ingly popular in recent years due to its ability to produce high
quality materials based on upcycled plastics that can be used in a
wide range of applications. However, one of the main challenges
faced by mechanical recycling manufacturers is finding a suit-
able binder material that can improve the physical and mechani-
cal properties of 1PS and rABS (refs. 1 and 5).

Thermoplastic elastomers (TPE) combine elastomeric flexi-
bility and thermoplastic moldability for superior service perfor-
mance and efficient manufacturing. Providing rubber-like prop-
erties and streamlined processing, TPE offers enhanced durabil-
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ity and resilience. Styrenic thermoplastic elastomers (TPE-S) are
synthetic copolymers based on styrene and butadiene monomers.
TPE-S possesses a singular structure, resulting in a wide range of
properties and applications. This unique structure allows TPE-S
to exhibit diverse performance characteristics, making it a highly
versatile material for several applications. The most common
TPE-S materials include styrene butadiene styrene (SBS) and
styrene ethylene/butylene styrene (SEBS) block copolymers (ref.
6).

In this article, the use of styrenic thermoplastic elastomers
(TPE-S) as modifiers of recycled polystyrene and acrylonitrile
butadiene styrene copolymer (ABS) is investigated. TPE-S prod-
ucts were used because of their ability to enhance the impact re-
sistance of recycled plastics, making them suitable for applica-
tions where impact resistance is a critical property.

Experimental section

Materials

The recycled polystyrene (rPS) and acrylonitrile butadiene sty-
rene (rABS) were commercially available grades manufactured
by Eslava and Alser Plasticos, S.A., respectively. According to
the ASTM D1238 procedure, the melt flow index of rPS was 6.8
2/10 minutes at 190°C and 5 kg, and the melt flow index of rABS
was 27 g/10 minutes at 230°C and 10 kg.

The styrenic thermoplastic elastomers used were: Calprene
700 (C-700) and Calprene H6110 (C-H6110), both manufac-
tured by Dynasol. The copolymer structure, styrene content and
viscosity in toluene (TSV) at a concentration of 20% by weight
are reported in table 1.

Preparation of rPS or rABS/TPE-S blends

The 1PS or rABS and TPE-S were physically mixed and then
extruded in a twin-screw extruder after barrel melt mixing, in
which a temperature profile of 195°C, 200°C, 205°C and 210°C
was applied throughout the barrel from the feeding zone to the
die with a screw rate of 105 rpm. The TPE-S concentrations in
the blends were between 1 wt.% and 10 wt.%.

Blends characterization

The melt flow index (MFI) was measured using an Instron Ceast
Model 7023 melt flow indexer according to ASTM D1238. The
MEFIs were measured at constant temperature and load. The re-

Table 1 - properties of styrenic

thermoplastic elastomers

Structure Styrene content TSV at 20% (cP)

C-700 SBS 30 470
C-H6110 SEBS 30 451




sults obtained were the average of five measurements.

The flexural modulus was determined using an MTS Model
642.01 coupled to a dynamometer MTS Model Alliance RT/5
according to ASTM D790. At least five samples were tested for
flexural modulus measurements. The Izod impact strength of
notched specimens was determined in a CEAST Model 9050
impact machine according to ASTM D256. 1zod impact strength
was determined at 23°C, 0°C and -20°C.

Rheological properties of the recycled plastic/TPE-S blends
were measured using a TA Instruments DHR-2 rheometer. Mea-
surements have been carried out on test specimens with dimen-
sions of 30 x 13 x 1 mm3 in torsion mode using torsion rectan-
gular geometry. The temperature sweep tests were carried out
between 20°C and 120°C at a frequency of 1.0 Hz and 0.01%
strain amplitude. The heating rate used was 3°C/minute, and the
elastic modulus (G’) of the blends was measured at different
temperatures.

The fracture surfaces of the blends were examined using the
Zeiss Sigma 500 electron microscope with field emission scan-
ning mode (SEM). Before analyzing, the samples were cryo-
genically fractured using a Leica microtome and a diamond knife
in a liquid nitrogen environment. Finally, a gold-palladium layer
with a thickness of 20 nm was spattered on the cross-section of
the samples. The electron microscope provided high resolution
images of the fracture surfaces, allowing researchers to observe
the detailed morphology of the crack surfaces of the blends.

Results and discussion

Recycled polystyrene (rPS)

Melt flow index (MFI) provides an indicator of the processabil-
ity of a wide variety of plastics, and so it is important to retain the
MEFT values of plastics when they are recycled. The melt flow
index (MFT) of rPS/C-700 blends measured at 190°C and 5 kg is
shown in figure 1. In this composite range, a slight increase in
MFI was observed with increasing C-700 content. This effect
was especially perceivable at C-700 concentrations above 5
wt.%. The addition of C-700 to tPS will increase its MFI slightly,
but the blend will have good processibility.

Figure 1 - melt flow index of rPS/C-700

blends at 190°C and 5 kg
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A high flexural modulus usually defines a material which is
stiffer with high hardness, whereas low flexural modulus is most
often seen in very flexible, softer materials. The stiffness of re-
cycled rPS/C-700 blends is assessed in terms of their flexural
modulus. The variation of the flexural modulus with respect to
C-700 content is shown in figure 2. The flexural modulus was
found to slightly decrease (less than 15%) with increasing C-700
concentration in comparison to rPS.

The Izod impact strength at 23°C, 0°C and -20°C of rPS/C-
700 blends as a function of C-700 content is shown in figure 3.
Despite the temperature, it is noticeable that the impact strength
of the blends increases significantly when the concentration of
C-700 is increased. This indicates that C-700 promoted interfa-
cial interactions with the rPS matrix, strengthening the system
interface. Consequently, there was an incremental increase in the
energy dissipation level and impact strength. This implies that the
rPS/C-700 composite displays improved resistance to deforma-
tion and fracturing under sudden loads, such as those experi-
enced during a crash.

The arrangements and structures of the rPS/C-700 blends

Figure 3 - 1zod impact strength of

rPS/C-700 blends at different temperatures

(23°C, 0°C and -20°C)
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5
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Figure 4 - cross section SEM image of a

5% C-700/rPS blend

Figure 6 - melt flow index of rABS/C-H6110
blends at 230°C and 10 kg
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play a crucial role in determining their mechanical properties.
Hence, scanning electron microscopy (SEM) was conducted to
assess the changes in the blends’ morphology due to the presence
of C-700. Figure 4 shows the SEM micrographs of a 5% C-700
blend, where the presence of droplets is attributed to the presence
of C-700 in the matrix. When the concentration of C-700 was
increased, the droplets became more concentrated and visible.

The elastic modulus of a material indicates its resistance to
deformation when subjected to external forces, which is also
known as its stiffness. As demonstrated by figure 5, the elastic
modulus of the 5% C-700 blend exhibited a consistent trend
similar to that observed in pure rPS. These findings indicate that
the addition of C-700 to rPS did not significantly alter the elastic
properties of the blended materials.

Recycled acrylonitrile styrene butadiene copolymer (rABS)

Based on the data presented in figure 6, it becomes evident that
the melt flow index (MFI) of rABS increases as the concentra-
tion of C-H6110 increases. In conclusion, the experimental re-
sults show that the addition of C-H6110 to rABS can improve its
processability. Specifically, there is a significant increase (a fac-

Figure 5 - elastic modulus of rPS and a 5%

C-700 blend as a function of temperature
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tor of two) in MFI when C-H6110 content was 10 wt.%. This
suggests that adding C-H6110 to ABS can improve its process-
ability by increasing its melt flow viscosity.

The stiffness of the rABS/C-H6110 blend is assessed using its
flexural modulus. In figure 7, the variation of the flexural modu-
lus with C-H6110 concentration is shown. The flexural strength
was found to slightly decrease (less than 15%) with an increase
in C-H6110 concentration. The decrease in the flexural modulus
was most evident at a C-H6110 concentration of 10 wt.%.

In figure 8, the Izod impact strength at 23°C, 0°C and -20°C
is shown as a function of C-H6110 content. Low C-H6110 con-
centrations, such as 5 wt.%, resulted in minimal impact behavior
changes in the blend. The improvement in impact strength was
more pronounced at 23°C. Note that the improvement in impact
strength could be achieved using small concentrations of
C-H6110 (lower than 5%). It is likely that the improvement in
impact strength is a result of the interactions between the rABS
matrix and C-H6110 at the interface.

As seen in figure 9, the scanning electron microscope (SEM)
images of a 5% C-H6110 blend demonstrate the presence of

Figure 7 - flexural modulus of

rABS/C-H6110 blends
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Figure 8 - 1zod impact strength of

rABS/C-H6110 blends at different

Figure 10 - elastic modulus of
rABS/C-H6110 blends as a function of

temperatures (23°C, 0°C and -20°C)
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droplets within the rABS matrix. These droplets become more
prominent as the concentration of C-H6110 increases.

As shown in figure 10, the elastic modulus of the rABS/C-
H6110 blends with different weights (5 wt.% and 10 wt.%) ex-
hibits a similar trend as that observed for pure rABS. The elastic
modulus of a material represents its rigidity, while the loss
modulus directly characterizes the relaxation behaviors. These
results suggest that the introduction of C-H6110 into the rABS
matrix does not significantly affect the elastic modulus of the
blended materials.

Conclusions

The structure-composition-property relationships of blends of
recycled polystyrene (rPS) and acrylonitrile styrene butadiene
copolymer (rABS) with styrenic thermoplastic elastomers were
investigated. The effect of Calprene 700 on the properties of rPS
was investigated. The results showed that the addition of Cal-
prene 700 to rPS increased its melt flow index and its impact

Figure 9 - cross section SEM image of a
5% C-H6110/rABS blend
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strength, and had a moderate effect on its flexural modulus.
Furthermore, the study found that Calprene H6110 provided an
excellent balance in the properties of rABS, resulting in im-
proved impact strength materials. This suggests that Calprene
H6110 could be a suitable additive to improve the impact
strength of rABS.

In conclusion, styrenic thermoplastic elastomers (TPE-S) can
improve the impact resistance of mechanically recycled plastics
such as polystyrene and acrylonitrile styrene butadiene copoly-
mer. As a result, these materials become more resistant to
scratches, dents and other forms of damage, making them even
more suitable for a wider range of uses. TPE-S can improve the
processability of mechanically recycled PS and ABS, making it
easier to melt blend and formulate the desired product. These
findings have the potential to contribute to the development of
more sustainable and environmentally friendly materials derived
from mechanical recycled plastics.
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Inventing the RPA rubber process analyzer

by Jeff Russell, Alpha Technologies

The rubber process analyzer (RPA) (figures 1 and 2) has had a
rather complicated history. It began as a research and develop-
ment project at Monsanto Instruments & Equipment, a division
of Monsanto Rubber Chemicals, to build on the success of its
invention of the moving die rheometer (MDR). However, like
the invention of the MDR before it, the RPA took a series of
zigs and zags before becoming a successful and valuable in-
strument for the rubber industry. That should not be surprising.
In any research and development project, the path is not usu-
ally straight. Sometimes one stumbles off the path and ends up
in a ditch. (Or maybe one stumbles into what they think is a
ditch, only to discover a secret underground passageway that
gets one closer to where they are going.)

To really put the invention of the RPA into perspective, it is
necessary to understand the two generations of instruments that
came before it, and how moments of alternating successes and
failures, sort of like sine waves, finally resulted in a reliable,
repeatable, reproducible resource for rubber and polymer
manufacturers.

How the oscillating disc rheometer changed the rubber
industry
The rubber industry is not keen on making changes. The patent
for the Banbury mixer was awarded in 1916, and it is still in use
today with a minimum of modifications and new features. The
Mooney viscometer arrived in the 1930s and is still found in
rubber factories worldwide. The Mooney viscometer provided
data on the onset of vulcanization (scorch) and a crude indica-
tion of average molecular weight; but one could not really see
the ultimate state of cure.

It was not until the 1960s and 1970s that scientific instru-
ment companies began developing and commercializing rub-
ber cure testing methods using die systems. B.F. Goodrich in-

Figure 1 - rubber process analyzer (RPA)

troduced an instrument with a cone configuration. Goettfert, in
Germany, developed an unsealed rotorless die method, but with
limited success in providing cure test data. But it was Mon-
santo Instruments & Equipment that provided a major break-
through in cure technology with the invention of the oscillating
disc rheometer (ODR). The patented ODR system, known as
the R100, had the only sealed and pressurized sample chamber,
which is important for the collection of good, repeatable data.
It quickly became the industry standard around the world.

The instrument fits on a tabletop or counter in a laboratory.
The data collection method was a flatbed chart recorder. The
ODR was operated at 1, 3 or 5 degrees of arc; although statisti-
cal analysis showed that 1 degree provided the best signal-to-
noise sensitivity, and produced the best data.

Henry Pawlowski, rheology fellow at Alpha Technologies
(formerly Monsanto Instruments & Equipment), recalled: “The
big breakthrough that the ODR brought to the rubber industry
was that it was actually three tests in one. Other instruments
tended to provide data for one item and only one item. But the
ODR could provide three pieces of data that the rubber industry
wanted. They got processing information: the properties of the
material before cure, including an estimate of the molding time
required. One could get cure data: How fast does it cure? And
one would get a maximum property state of the material: What
are the final properties going to look like?”

Figure 2 - Alpha Technologies RPA 2000
series instrument
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The ODR provided tasks that were otherwise difficult to do.
And suddenly, companies would test every single batch, be-
cause it was a relatively fast test to do for quality control pur-
poses. It was also popular for evaluating new compound for-
mulations in the research and development laboratory.

There were, of course, problems and limitations of the
ODR. The rotor was unheated, so tests were not under true
isothermal conditions. Seal and bearing friction added signal to
the measurements that did not come from the rubber sample.
Changing test temperature could take up to an hour. And re-
moving the embedded rubber sample from the rotor was diffi-
cult; often requiring removing the rotor from the machine to be
able to pry the sample off.

Still, even a flawed instrument can be worth using if it has
reasonably good sensitivity and good repeatability. The ODR
became the workhorse curemeter for the industry.

One step forward, two steps back: The invention of the
moving die rheometer
Meanwhile, the discussion at Monsanto Instruments & Equip-
ment was whether or not to develop the next generation
curemeter. Would the new curemeter cannibalize sales from the
ODR? How would customers react to a new instrument that
shifted the data, even if the data were more accurate? With the
ODR already established, why would anyone bother to buy a
different curemeter? In the end, the decision was made to pro-
ceed on the basis of: “If we do not do it, somebody else will.”
And so, the project went forward to create a moving die
rheometer (figure 3), to be known as the Classic MDR. It pro-

Figure 3 - Premier MDR from Alpha
Technologies

duced a number of breakthroughs in design and engineering.
Probably the most challenging and complicated issue to resolve
was the design of the upper seal. Another critical issue that was
solved was how to calibrate torque. But as Pawlowski remem-
bered: “I spent five years trying to help the engineers develop
the MDR. And when we were done, and introduced it, it was a
dismal failure.”

One of the problems was the “fenced” die that had been
patented by Monsanto Instruments & Equipment, with rings on
the upper and lower dies that were engineered to intermesh.
“The thinking was that the design created more signal,” re-
called Pawlowski. “In addition, the rotor was eliminated, and
all elements were heated. It was only later, as we got smarter,
that we discovered the fences did not have uniform tempera-
tures, so it was not a true isothermal cure test. What is more, the
fences were a great place for slippage to start. But it was our
patent, and we were going to make the most of it.”

There were about six Classic MDRs (moving die theome-
ters) sold. One customer in Germany bought two and immedi-
ately had trouble getting good reproducibility between the in-
struments. Pawlowski was dispatched to the customer’s factory,
and spent three weeks in Cologne running tests. He saw the
problems and began working on a different die system.

One of the rubber compounds that was used to evaluate the
instrument had a bonding agent in it. And if one ran enough
tests, eventually it would bond itself to the fenced dies. Paw-
lowski’s concept was to simplify the die set completely, using
a biconical design with no grooves or bits or fences in the
center.

At that time, Monsanto Instruments & Equipment manufac-
tured all its components in-house. They had a mechanical engi-
neer, Les Randall, who was also a machinist. Whenever Paw-
lowski or another engineer would say, “Hey, | want to try this
out,” Randall would look at it, make some quick drawings, and
in a day or so it would be ready for testing. As a result, the de-
sign team could accelerate its progress.

Once the simpler design was incorporated, the MDR started
looking more like the MDR of today. Issues involving the seals
and the torque calibration spring were resolved.

Jeff Ward had joined Monsanto in the mid-1980s as a field
service engineer, just as the Classic MDR was introduced. He
saw the problems it was causing in the field and contributed
that knowledge to the team, developing what was to become
the Series 2000 MDR.

“When we came out with the Series 2000, the MDR was
revolutionary. Nobody saw it coming,” said Ward. “We had to
convince customers to go from an R100 to our new MDR, but
the data were totally different. We had to inform them: ‘Hey,
this is the future.””

Tire companies saw that correlating the data on the MDR
2000 with the R100 would take running the same rubber on
both machines. In six months or less, they would have their
new specifications. “And once they finished that correlation,”
recalled Ward, “they were off and running.”

The invention of the RPA
“The MDR gives you a high resolution photograph of your
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compound. The RPA gives you the movie,” says Rick Hanzlik.
an applications engineer at Alpha Technologies.

In 1975, because of oil price surges and shortages, Congress
created the Corporate Average Fuel Economy (CAFE) stan-
dards. The car companies first began working on the obvious:
reducing weight and improving motor efficiency. But along the
way, they discovered that the rolling resistance of a car’s tires
made a big difference on fuel mileage. Their focus turned to tire
manufacturers.

The car companies informed tire companies that they were
going to establish a specification for rolling resistance. And, by
the way, “If you fail to meet it, we will be forced to reject your
tires.” The problem was how to determine the rolling resistance
of a tire before building the tire.

Goodyear tackled the problem using the Rheometrics Sys-
tem IV, a dynamic mechanical analyzer, to determine correla-
tions to rolling resistance. However, System IV was expensive
and required a highly trained technician to run the tests. It was
not a good solution for the production floor.

Goodyear had been an early adopter of the MDR 2000.
Now they began working with Monsanto Instruments & Equip-
ment on the development of a new instrument: a rubber process
analyzer, or RPA.

“The very first designs for the RPA had a lot of issues where
the concept did not play well with reality,” recalled Ward. “It
was a very interesting, very complicated design. The die as-
sembly had little fins that stuck out. It was revolutionary as far
as anything we had seen before. But we learned a lot from that.
It was the stepping stone to get where we needed to go.”

The design took an MDR 2000 and changed the motor to
allow it to operate at different speeds. The new instrument was
named the MDR-P; the P stood for processability. One could
change the frequency of oscillation, but could not change the
strain.

This device was sent to Goodyear, which spent a year doing
evaluations and tests. When Goodyear was done, it presented
its conclusions: “We cannot have an instrument that just varies
frequency. We must have the ability to vary strain, as well.”
And Monsanto Instruments & Equipment’s design and engi-
neering teams went to work to meet Goodyear’s expectations.

“Frequency is easy; there are a lot of motors that can run at
different speeds and change the frequency of oscillation,” noted
Pawlowski. “But changing the strain was more complicated.
The first effort to make the RPA with strain variability utilized
a little motorized eccentric. But after it was finished, we deter-
mined it was a horrible design because of the slop (hysteresis)
in the system. It was something you would really notice when
you went to low strains. The percent error was very high, so
you did not get repeatable data; you did not get reproducible
data; you were in a lot of trouble.”

It was decided that changing to a direct drive motor was the
best solution. The engineers found a motor made for robotics
that had 500,000 points of resolution per 360 degrees of arc,
allowing the motor to move at angles as small as 0.05 degrees
(0.7%).

The computer that would operate the RPA was a critical ele-
ment in getting it to work. The original operating system that
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was used was developed by IBM and known as OS/2. When
the test was done, the software would produce data files that
were compatible with Microsoft Excel; one file for each sub-
test, which were then analyzed using Excel Macros. Results
could be read on the latest dot matrix printer.

Version 1 of the software provided isothermal cure, fre-
quency sweeps and strain sweeps; however, the number of raw
data points was limited to about 250 data rows in Excel. Ver-
sion 2 introduced a variable temperature analysis (VTA) subtest
that allowed non-isothermal cures. Version 3 introduced the
stress relaxation subtest.

John Dick joined Alpha Technologies just as the RPA went
into beta testing. “The die design of the RPA was virtually
identical to the die design of the MDR,” he recalled. “The dif-
ference between them was frequency, strain and temperature.
You could change the temperature more quickly with the RPA
than you could with the MDR, especially cooling down, be-
cause you had forced air cooling. The RPA had a direct drive
system that oscillates back and forth sinusoidally and could
change strain very quickly, so you could start from low strain
and work your way up. The frequency was always 100 cycles
per minute for the MDR, which was a carry-over from the
ODR. But with the RPA, we could vary the frequency to be
what we wanted.”

With the successful implementation of strain sweeps, along
with breakthroughs made during the development of the MDR
2000, such as biconical die design, die gap adjustment, better
temperature accuracy and recovery, high performance seals and
the first sample automation system, Monsanto Instruments &
Equipment sent five beta versions of the RPA to customers for
their evaluation.

“Goodyear really fast-tracked the development of the RPA,”
noted Pawlowski. “They knew how it had to function and they
knew what the results should look like.”

“Monsanto Instruments & Equipment rheologists ran com-
parisons with scientific theometers like the System IV, and
found that the correlations were incredibly good. Comparisons
were also made to data for stress relaxation of uncured materi-
als on a Mooney viscometer. The RPA produced good data that
correlated well with the Mooney. The big idea was that the RPA
could be a dynamic tester that could be used in a production
environment and produce data close to what a scientific rheom-
eter would produce,” said Pawlowski.

During 1991 and 1992, engineers continued to come up
with solutions to problems in the RPA’s design. The seals used
in the MDR were also put into the RPA, but were utterly de-
stroyed in a short period of time, especially at high frequencies
and high strains. A new, stronger polymer was incorporated into
the design. The need for cooling was obvious when trying to
reduce the temperature during a test with closed dies. A series
of experiments was conducted that resulted in a straightforward
design that rapidly brought the air into the cooling area and al-
lowed it to exit.

Monsanto’s automation system using film, which was first
developed for the R100, provided easy sample removal, but
produced more slippage. Different films were investigated until
the team found a nylon film that provided resistance to slippage
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similar to no film. Further work was done at the request of
Bridgestone to provide an alternate film that would still give
good data performance, even up to 100% strain.

One more formidable challenge remained

Previously, scientific rheology instruments such as the System
IV used an open cavity system. But when one went to high
strains, the sample would start falling apart, because it was not
constrained. When that happens, the signal coming from the
rheometer becomes very noisy. This noise is referred to as edge
effects: On the inside, one can get great flow and movement;
but on the outside, it is not good data.

“One of the things that the RPA introduced was a system
that eliminates or significantly reduces edge effects,” said Paw-
lowski. “Because when you have everything sealed up, when
the lower die moves, the sample cannot go anywhere. And
when you run the high strains, you get what is known as a
square wave, and you can do a Fourier transform to that signal
and the harmonics tell you something about the molecular na-
ture of the material.”

“The RPA brought us into the realm of science, rather than
the realm of tradecraft. Tradecraft is when you cannot put num-
bers on things, so you have subjective words to describe things,
whether it is a ‘smooth’ extrusion or ‘seems a little tacky
today,” said Dick. “While the MDR moved us down that path
because it allows us to see the ultimate state of cure, the RPA
can go much further. We can tell you how this material is going
to process. We can tell you of the excessive die swell in extru-
sion operations, and if you are you going to have non-fills in a
certain mold filling operation. All this can be determined from
the tests we have now, which were not available by measuring
with crude instruments such as the Mooney.”

“We were able to simulate everything that rubber goes
through in a production line; mixing through extruding or put-
ting it into a mold,” said Ward. And that was the key, that is why
they called it the processability tester. The RPA was able to
check the process from the mixing end all the way through to
the molding into the final product, and was able to cool it back
down and test it at whatever temperature the rubber was going
to operate. All of that had never been done before,” Ward
added.

By 1992, the RPA 2000 was finally ready for prime time.

Development of tests and standards
Alpha’s RPA was hailed as a “Ferrari” of an instrument when it
was introduced. It gained rapid acceptance for its ability to test
a compound before, during and after cure. But there was still
work to be done, including development of tests and standards
to guide customers in the use of this innovative technology.

And while Pawlowski was the pit crew engineer behind
building it, Dick became the driver. Over the last 30 years, Dick
has continually developed tests and correlations that help rub-
ber and polymer manufacturers get more value out of their
materials.

“The challenge was: the RPA gives you a lot of information,
but does it give you knowledge?” noted Dick. “I was trying to
convert the information into knowledge that rubber technolo-

gists could use in solving a variety of problems.”

“In a factory setting, you must make fast decisions. If some-
thing is going wrong, you want to know about it and understand
what the corrective action would be. So, I worked a lot in those
sorts of situations, trying to allow customers to interpret what the
RPA was telling them and take corrective action,” Dick said.
“Since then, I’ve documented several ASTM (American Society
for Testing and Materials) standard methods using the RPA. They
deal with processability; they deal with measuring cured physical
properties, and what sort of correlation you can get with tradi-
tional tests. Some of these tests are short: It only takes about four
minutes to run the whole thing. But that is what you want in a
factory; you want something quick and to the point.”

Between 1992 and the introduction of the Premier RPA in
2018, the instrument underwent continuous improvement and
innovation. “Comparing what we can do today with the RPA is
light years ahead of what we could do in 1991,” said Dick.

“We put a better motor in our Ferrari,” recalled Pawlowski.
“The original motor of the RPA was able to do 500,000 counts
in 90 degrees. The new motors can do 1,000,000. And there is
a concept called oversampling, and that allows you to get to
lower signal levels. What that means is that instead of using 16
data points like an MDR, or even 120 like the original RPA,
now you can use over 1,024 data points and get to an even
lower signal level.”

“We learned how to improve our signal-to-noise ratio on
very low strain testing,” said Dick. “That is critical because of
all the silicas being used today. In the old days, we hardly used
any silica because it was hard to mix. But Michelin received a
patent that if you used a heavy load of silica and got it effec-
tively dispersed, then you got better rolling resistance. That is
why we are doing sub-ambient now, because it is the only way
to determine silica silanization. We are the only ones I know
who make an RPA that can go that low in temperature, and ac-
curately measure tangent delta at 0°C.”

The old OS/2 platform gave way to Windows and its suc-
cessive generations before being ported over to Eclipse soft-
ware developed in the Netherlands. Eclipse was bought by
Alpha Technologies in 1999, and a team of software engineers
relocated to Akron, Ohio, to develop Alpha’s Enterprise plat-
form. “One of the things we started doing was replacing the

Figure 4 - Alpha Technologies RPA+ with
sub-zero technology
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Windows software that originally went with the RPA,” said
Peter Boogaard, software engineering manager, Alpha Tech-
nologies, since 1986. “The design of Enterprise was to have a
computer to talk to the instrument through a program called
Workbench. And then we had a management program that de-
fined the tests, defined the materials and defined the specifica-
tions. And we developed a web application that we call the
Online Manager.”

Innovating for the future
The ability to measure at such a low strain so accurately was a
great breakthrough for the RPA. But other improvements, such
as precision dynamic modulus (PDM), were developed and
added to the Premier RPA. Sub-Zero technology (figure 4) is
providing greater insight into performance characteristics like
traction in wet and icy conditions.

Alpha has continued to expand the knowledge base of RPA
tests and correlations through its work on ASTM and other
global standards committees. “But one thing I observed was

that when you create something that has never been available
in the world before, as companies run tests and collect data and
make all sorts of discoveries, the more discoveries they make,
the less they tell you,” said Pawlowski.

“That is why I wrote so many books and documented so
many standards,” said Dick. “I’'m trying to share the science of
it. On the other hand, a standard tends to make a technology
permanent.”

After 30 years, the RPA is a proven technology for the rubber
and polymer industries. After passing down knowledge and in-
dustry know-how to the next generation, even at Alpha Tech-
nologies there comes a time when the original scientists and en-
gineers must pass the torch to the next generation. That is seen in
Alpha’s applications and product management department. Now
that Henry Pawlowski and John Dick have gone on to retire and
consult, Richard Hanzlik and the Alpha Technologies applica-
tions team have taken the teachings and experiences from the last
30 years, applied them and adapted them to the next generation
of challenges from the rubber and polymer world.
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Endurica holds training on fatigue testing

Endurica, LLC, a provider of software,
materials characterization services, con-
sulting, testing instruments and training
to help companies meet rubber durability
targets during product design, is offering
online fatigue testing analysis training.

Characterizing Elastomer Fatigue
Behavior for Analysis and Engineering
will be held November 6-10. This course
provides a thorough explanation of the
essential principles and practices of mate-
rial characterization for fatigue life predic-
tion, and strategies and procedures for
planning effective fatigue test programs,
as well as making effective use of crack
nucleation and fracture mechanics tools.

Lectures will allow attendees to thor-
oughly understand the science behind
Endurica’s workflow and software solu-
ions, and demonstrations from the Axle
Products testing laboratory will fully illus-
trate the complete material characteriza-
tion process.

Course objectives include: know the
physics and factors that govern the fatigue
behavior of rubber; use accurate models
and efficient procedures to characterize
fatigue behavior; take advantage of test
strategies that minimize risk and maximize

productivity; use crack nucleation and
fracture mechanics approaches effectively;
use characterization to inform accurate
fatigue calculations; and use characteriza-
tion to diagnose and solve development
issues.

The course instructor is Will Mars, an
internationally acclaimed authority on the
topic of damage mechanics in elastomers.
The course fee is $1,995. Details are avail-
able at www.endurica.com.

Application of Rubber Fatigue
Analysis with Endurica Software will
be held December 4-7. This course will
instruct how to wield Endurica software to
virtually evaluate fatigue performance and
solve design issues at the concept stage.
This workshop features live lectures and
exercises focused on Edurica’s workflow

and software solutions.

Course objectives include: review three
famous cases involving elastomer failure
and the issues at stake in fatigue analysis;
understand the key ingredients of success-
ful fatigue analysis for rubber; be able to
select and specify material models that
accurately describe elastomer stress-strain
and fatigue behavior; understand prin-
ciples needed for accurate fatigue analysis,
including critical plane analysis, rainflow
counting and damage accumulation; set up
a finite element model to ensure accurate
fatigue analysis; and use Endurica soft-
ware to solve durability issues involving
multiaxial, variable amplitude loading.

The course instructor is Will Mars. The
course fee is $1,595. Details are available
at www.endurica.com.
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Smithers organizes
silicone, TPE summits

The Silicone Elastomers World Summit
and Thermoplastic Elastomers World
Summit, organized by Smithers, will be
held November 28-29 in Amsterdam,
Netherlands.

Silicone Elastomers World Summit
and Thermoplastic Elastomers World
Summit bring together manufacturers,
processors, end users, designers and
researchers for a summit style technical
discussion of silicone and TPE elasto-
mer materials, global markets, process-
ing advancements and novel applica-
tions. Industrial and academic research
staff and the customer users of silicone
and TPE elastomers will explore the
emerging applications, manufacturing
techniques, processing improvements
and testing advances that are moving this
growing industry forward.

Delegates at the silicone elastomers
and TPE elastomers summits will be
able to expand their business opportuni-
ties and network with industry leading
professionals; learn what is happening
with the silicone and TPE elastomers
industry; receive updates on the latest
policy issues; hear from high level speak-
ers offering key insights and advice; and

Rubber Group News

The Detroit Rubber Group will hold
its fall technical meeting November 8 at
Freudenberg-NOK  Sealing Technologies
in Plymouth, MI. Presentations will
include: “Rubber for Mars: Optimization
of BR/VMQ compounds,” Rafal Anyszka,
University of Twente; “Revolutionizing rub-
ber development: The power of automa-
tion and Al,” Khaled Boqaileh, LabsCubed,;
“Case studies in failure analysis of rubber and
plastics,” Jason T. Poulton, Akron Rubber
Development Laboratory; “Rubber circular
economy: Reusing waste at the generation
site,” Ben Chouchaoui, Windsor Industrial
Development Laboratory; “Thermal bar-

riers for E-mobility,” Michael Blake,
Freudenberg-NOK  Sealing Technologies;
“Cellular rubber extrusion,” Richard Strong,
Elastomeric Consulting Services, LLC;
“Understanding rubber through simulations,”
Ken Cheng, Moldex3D North America; and
“Biodegradable, sustainable guayule based
materials for novel applications,” Sriloy Key,
Ohio State University. Details are available
at www.rubber.org/detroit-rubber-group.
The Mexico Rubber Group will hold
the course, Design, Development and
Production of Rubber Compounds, instruct-
ed by Luis Mayorga, November 23 at the
Rubber Chamber Auditorium in Mexico
City, Mexico. Details are available at www.
rubber.org/mexico-rubber-group.

source new products and discover the
latest innovations.

Smithers is said to have established
a strong tradition of delivering market

leading conferences for both the silicone
elastomer and thermoplastic elastomer
industries. Further information is avail-
able at www.smithers.com.
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Polymer Compounding, Formulating, and
Testing of Plastics, Rubber, Adhesives, and
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(11/28/2023 - 12/19/2023)
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Calendar

Future
Rubber i
Division Meetings/
Expos
2023
Cleveland October 16-19
2024
Pittsburgh September 9-12
www.rubber.org

Rubber Division, ACS, International
Elastomer Conference, Huntington Con-
vention Center, Cleveland, OH, www.rub-
ber.org - October 16-19.

Association of Modified Asphalt
Producers, 2023 Annual Conference and
Workshop, Hyatt Regency Riverfront,
Jacksonville, FL, info@modifiedasphalt.
org - October 17-19.

Mexico Rubber Group, How to Improve
Rubber Compounds, Part III course,
Rubber Chamber Auditorium, Mexico
City, Mexico - www.rubber.org/mexico-
rubber-group - October 19.

JEC Group, JEC Forum DAH, Salzburg,
Austria, www.jeccomposites.com -
October 24-25.

University of Akron, Akron Polymer
Training Services, Sponge Rubber 101,
www.uakron.edu/apts/ - October 25.

November

Rubber Division, ACS, Elastomers
for Selective Gas Separation, Including
Carbon Capture webinar, www.rubber.org/
training - November 1.

Rubber Division, ACS, Sponge Rubber
101 online course, www.rubber.org/train-
ing - November 2.

University of Akron, Akron Polymer
Training Services, Rubber Compounding
and Process Troubleshooting course, www.
uakron.edu/apts/ - November 3.
Endurica, Characterizing Elastomer
Fatigue Behavior for Analysis and
Engineering workshop, www.endurica.
com - November 6-10.

University of Akron, Akron Polymer
Training Services, Understanding Raw
Materials, the Building Blocks of Rubber
Compounding course, www.uakron.edu/
apts/ - November 7.

University of Akron, Akron Polymer
Training Services, Structure/Property
Relationships in Polyurethanes course,
www.uakron.edu/apts/ - November 7-8.
Detroit Rubber Group, Fall Technical
Meeting, Freudenberg-NOK Sealing
Technologies, Plymouth, MI, www.
rubber.org/detroit-rubber-group-inc -
November 8.

University of Akron, Akron Polymer
Training Services, Rubber Compounding
for Performance course, www.uakron.edu/
apts/ - November 8-9.

University of Akron, Akron Polymer
Training Services, Elastomer Molding
Technology course, www.uakron.edu/apts/
- November 8-10.

Rubber Division, ACS, Carcer Catalyst
Webinar: Using LinkedIn to Increase Your
Visibility in the Job Search, www.rubber.
org/training - November 9.

University of Akron, Akron Polymer
Training Services, Solving Problems in
Rubber Compounding, Processing course,
www.uakron.edw/apts/ - November 10.
University of Akron, Akron Polymer
Training Services, Polymer Compound-
ing, Formulating and Testing of Plastics,
Rubber, Adhesives and Coatings course,
www.uakron.edu/apts/ - November 14-16.
Rubber Division, ACS, Advanced
Rubber Compounding and Testing course,
Akron Rubber Development Laboratory,
Barberton, OH, www.rubber.org/training/
- November 14-17.

University of Houston, Elastomers:
Behavior and Failure in Critical Environ-
ments online course, https://uh.edu/uh-
energy/elastomers-behavior-failure-critical-
environments/ - November 15-16, 29-30.
TechnoBiz, Middle East Rubber & Tire
Expo 2023, Sharjah Expo Center, Sharjah,
United Arab Emirates, https://expo.techno-
biz.org - November 21-22.

Mexico Rubber Group, Design,
Development and Production of Rubber
Compounds course, Rubber Chamber
Auditorium, Mexico City, Mexico -
www.rubber.org/mexico-rubber-group -
November 23.

University of Akron, Akron Polymer
Training Services, Essentials of Rubber
Science and Technology course, www.
uakron.edu/apts/ - November 28.

Nova Institute, Advanced Recycling
Conference 2023, Cologne, Germany,
www.nova-institut.de - November 28-29.
Offshore Energy, Offshore Energy Exhi-
bition & Conference 2023, Amsterdam,
Netherlands, www.offshore-energy.biz -
November 28-29.

Smithers, Silicone Elastomers World
Summit, Amsterdam, Netherlands, www.
smithers.com - November 28-29.
Smithers, Thermoplastic Elastomers
World Summit, Amsterdam, Netherlands,
www.smithers.com - November 28-29.
International Plastic Fair Association,
IPF (International Plastic Fair) Japan 2023,
Makuhari Messe, Tokyo, Japan, www.
ipfjapan.jp - November 28 - December 2.
Leistritz Extrusion Technology, Twin
Screw Workshop, Hyatt House Hotel,
Branchburg, NJ, May Zaw (mzaw@]leis-
tritz-extrusion.com) - November 29-30.

December

Endurica, Application of Rubber Fatigue
Analysis with Endurica Software work-
shop, www.endurica.com - December 4-7.
Rubber Division, ACS, Introduction to
Continuous Vulcanization online course,
www.rubber.org/training - December 6.
Messe Dusseldorf North America,
ArabPlast, 16th International Trade Show
for Plastics, Petrochemicals, Packaging
and Rubber Industry, Dubai World Trade
Center, Dubai, United Arab Emirates,
www.mdna.com - December 13-15.
Rubber Division, ACS, Career Catalyst
Webinar: Know Your Worth; Negotiating
Salary and Benefits in a Job, www.rubber.
org/training/ - December 14.

University of Akron, Akron Polymer
Training Services, Essentials of Rubber
Science and Technology course, www.
uakron.edu/apts/ - December 19.

Active Communications International,
Future of Polyolefins 2024 conference,
Antwerp, Belgium, https://www.wplgroup.
com/aci/event/polyolefins-conference -
January 17-18.

Ohio Rubber Group, winter technical
meeting, Hilton Garden Inn, Twinsburg,
OH, www.ohiorubbergroup.org - January
23.

TechnoBiz, Latex Conference 2024,
Prince Songkla University, Pattani,
Thailand, https://conference.technobiz.org
- January 30-31.

ACI Events, Future of Chemical
Recycling Europe 2024, Rotterdam,
Netherlands, https://www.wplgroup.com/
aci/event/future-of-chemical-recycling -
January 31 - February 1.

Active Communications International,
European Biopolymer Summit, Ghent,
Belgium, https://www.wplgroup.com/
aci/event/european-biopolymer-summit -
March 26-27.

TechnoBiz, Rubber Compound
Conference, Century Park Hotel, Bangkok,
Thailand, https://conference.technobiz.org
- April 22-23.

TechnoBiz, Rubber Molding Conference,
Century Park Hotel, Bangkok, Thailand,
https://conference.technobiz.org - April
24-25.
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Thermoplastic Elastomers

Sarlink thermoplastic vulcanizates (TPVs) are said to be the
premier choice for automotive applications requiring supe-
rior elasticity and long term performance as a recyclable, light
weight alternative to EPDM rubber. Sarlink
RX 3100B was developed to help automo-
tive brands achieve sustainability targets
by incorporating up to 40% post-industrial
recyclate, depending on the hardness. These
multi-purpose TPVs are suitable for injec-
tion molding, extrusion, overmolding and

Thermoplastic vulcanizates with recyclate

materials are said to process and perform similarly to their
virgin counterparts, yet offer sustainability benefits such as
reduced dependency on virgin petroleum based plastic, which
is said to be ideal for OEMs looking to
reach aggressive targets around the use of
sustainable material content in vehicles.
Sarlink RX 3100B TPVs are pre-colored
black and can still be recycled in process or
at the end of the product’s life cycle.

The use of PIR content, versus post-con-

co-extrusion with polypropylene or other
thermoplastic elastomers (TPEs), according to the company.
For these high durometer grades, applications include the
backbone or carrier for extruded seals, like in glass run chan-
nels, or boots, bellows and other under hood components.

The two grades, an 84 durometer A and 94 durometer A,
are based on the existing Sarlink 3100 Series technology, but
contain 25% and 40% recycled content, respectively. The

sumer recycled (PCR) content derived from
household waste, is said to provide for a more controlled and
consistent raw material stream that can be used in extrusion
grade TPVs without issue. The firm treats recycled feedstocks
like prime raw materials, and they are subject to the same
quality assurance testing and must meet relevant specifications
for use. (Teknor Apex)

www.teknorapex.com

Thermoplastic elastomers

This material science company from Taiwan provides a thermo-
plastic elastomer portfolio that demonstrate how it accelerates
material science innovation for a sustainable future. With manu-
facturing bases in Taiwan, China and the U.S., as well as a wide
distribution network of warehousing facilities across Europe,
the firm is said to join with customers around the world to cre-
ate best-in-class material solutions with its in-depth knowledge
of material functionality, a proprietary hydrogenation process,
customized quality products and trusted local service support.
The company’s state-of-the-art toughening modifier is said to
exhibit improved physical properties in strong plasticity, abra-
sion resistance, durability and good modification capability. This
low-medium molecular weight SEBS takes only 5% of total
feedstock, while providing an increase in energy efficiency of
30% and production capacity by 20%, as well as saving on pro-
duction costs for customers, according to the company. In addi-
tion to impact modifiers, the firm also offers its eco-friendly BSA
(bio-based succinic acid). Compared with petro-based items, this
bio solution is said to cut down on scope I emissions and reduces
scope II emissions by 68%. (LCY Chemical)
www.lcygroup.com

PU/silicone adhesion

Polyurethane and silicone adhesion is said to have been achieved
with two complementary materials, though they are theoretically
incompatible. In its approach, the company is said to come close
to a composite material composed of two materials with differ-
ing natures. Combined, the composite material is said to obtain
more performance technical properties by combining each of the
respective properties of the initial materials. (Exsto Group)
www.exsto.com
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Sustainable solutions

Estane EV thermoplastic polyurethane (TPU) was developed
to meet the growing sustainability requirements of selected
markets with innovative polymers that have up to 50% lower
carbon footprint, and deliver high performance attributes (like
high mechanical and hydrolysis resistance) to the end product.
Estane EV TPUs are plasticizer-free, non-halogenated flame
retardant materials that enable the high performance of electric
vehicle charging cables, according to the company. Sustainable
solutions include the recent development of a biomass balanced
polymer solution: Estane RNW specialty TPU with the same
performance as Estane TPU resin, but with total or partial bio
carbon attribution. This portfolio will further support sustain-
ability in industries such as mobility, according to the company.
In the pursuit of sustainability and premium quality, the firm has
developed the Estane EV TPU product range, said to offer mate-
rial performance, aesthetics and ease of use. (Lubrizol)
www.lubrizol.com

Liquid TPU for footwear

A liquid thermoplastic polyurethane (LTPU) has been developed
that enables the rapid manufacture of high performing midsoles,
and is said to be aligned with the circularity ambitions of brands
manufacturing sports and athleisure footwear. Easier to use than
expanded forms of TPU, which require complex procedures such
as supercritical foaming and steam chest molding, the Smartlite
O LTPU system can be processed in a single step that uses signif-
icantly less water and energy, and generates less waste and car-
bon emissions, according to the company. The Smartlite O LTPU
system can also be converted and repurposed into new materials,
either in its post-industrial or post-consumer form. (Huntsman)
www.huntsman.com



Suppliers Showcase

Thermoplastic Elastomers

Thermoplastic elastomer

Monprene S3 CP-15170 BLK is an eco-conscious thermoplas-
tic elastomer (TPE) made with 35% sustainable content that
includes UBQ and post-consumer recycled material. UBQ is
a sustainable plastic substitute converted entirely from organic
and unrecyclable waste. Biobased and highly recyclable, UBQ
is said to offer a climate-positive solution towards a circular
economy. By replacing oil based raw materials with UBQ in
TPE formulations, this company is said to be helping to address
the global waste crisis, preserving finite natural resources and
reducing the carbon footprint of end products which utilize its
TPE. This Monprene TPE is initially available in 70 durometer
A and is colored black. It performs and processes comparable
to its standard TPE offset. The durometer and amount of sus-
tainable content can be customized based on end use require-
ments. This high flow TPE is designed specifically for injection
molding or overmolding onto PP, and is said to be ideal for
consumer product applications requiring flexibility, such as
hand and power tools, consumer electronics and appliances that
include soft touch components for anti-slip, comfort grip and
improved ergonomics. (Teknor Apex)
www.teknorapex.com

TPE derived from EL tires

This clean technology company announced the commercial
availability of Ancora C-1000 thermoplastic elastomer (TPE).
Based on the firm’s patented technology, Ancora C-1000 con-
tains 50% post-consumer recycle content derived from end-of-
life tires, while maintaining the look, feel and processing of a
typical petrochemically derived TPE. Ancora TPEs are said to
be a new class of TPE compounds utilizing polymers derived
from end-of-life tires manufactured with the company’s patent-
ed Prism process. This process uses tire rubber as the primary
feedstock in the production of polymer intermediates called
PTR. These intermediate polymers are then compounded into
injection moldable TPE pellets at the firm’s Rochester, NY area
facility. The first compound in the series, Ancora C-1000 is
said to be suitable for use in a broad range of applications, such
as automotive all-weather mats, weather stripping, footwear,
and more. This Ancora compound is available in black and
has a durometer A of 80. Ancora C-1000 is 99% domestically
sourced, meeting IIJA Buy America requirements. Compared
to virgin synthetic rubber compounds, the base polymer has an
approximately 86% lower carbon footprint. (Prism Worldwide)
WWW.prismww.com

FR-7225

Leverage a Century of Experience for your Test Needs!

Ueshima Seisakusho Co., Ltd., a leading manufacturer of advanced test equipment for the rubber and plastics industry for over 100
years. See our comprehensive lineup of physical test equipment including one-of-a-kind abrasion and friction testers aimed at the tire
manufacturing space. No other testers can replicate real world road conditions and predict tire tread performance as reliably as Ueshima.

Need help optimizing the testing of your compounds and bring products to market sooner? See for yourself how these extraordinary
test solutions can help you get ahead of the competition.

For more info, please visit our website or contact

P SEIKA MACHINERY, INC.
’ B
SEIK Tel: 770-446-3116 [8] % [s]
J info@seikausa.com P
www.seikausa.com/rubbertesting =
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Recycled TPE materials

This global TPE manufacturer of custom solutions for a variety
of industries offers Thermolast R RC/PCR/AP and RC/FC/
PCR/AP sustainable TPE compounds for universal industrial
and consumer applications targeted specifically for the indus-
trial sector in the Asia-Pacific market. The company is said to
be raising sustainability awareness with a mature alternative
through its Asia Pacific targeted RC/PCR/AP and RC/FC/PCR/
AP series. The Thermolast R RC/PCR/AP series is adaptable
to universal industrial applications thanks to its non-sticky
surface and comfortable grip, among many other advantages.
according to the company. The RC/PCR/AP series includes
compounds with 25% to 48% post-consumer recycled content
(harness dependent) for a wide range of applications requiring
adhesion to PP in multi-component parts or single component
parts. The RoHS compliant RC/PCR/AP series has a hardness
range of 50-90 durometer A. With good mechanical properties
and flowability, the series is said to be ideal for tool handles
(hand and power tools) and grip applications, as well as grom-
mets, functional and design elements, connectors, cable clips,
and electric and electronic components. (Kraiburg TPE)
www.kraiburg-tpe.com

Green polyols for PUs

This global chemical sales and marketing specialist announced
the launch of its innovative product lines of green polyols,
said to mark a significant milestone in the advancement of
bio-based technology within the high performance segment of
the polyurethane elastomers industry. These green polyols are
said to pave the way for integrating bio based solutions into the
polyurethane elastomers sector. These new generation polyols
are said to offer exceptional hydrolytic stability in wet environ-
ments, low temperature flexibility, outstanding toughness, wear
and abrasion resistance, flex fatigue life, durability, resiliency
and elastic recovery. They are said to seamlessly complement
the company’s existing product lines of high performance and
general purpose polyols derived from petrochemical sources.
These green polyols are said to offer outstanding performance
attributes and contribute to a more environmentally conscious
future, according to the company. This firm, in close collabo-
ration with its partners, including Chanda Chemical, Daicel,
Dairen Chemical, SK Chemicals and SK Pucore, is said to
offer the most extensive portfolio of aliphatic polyols in the
polyurethane industry. (Gantrade)
www.gantrade.com
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Custom Mixing / Rubber Compounding, Calendering & Pre-form Services

For over 85 years, Fulflex has specialized in Custom Mixing / Rubber Compounding, Calendering & Pre-form Services to provide

superior color, cleanliness and consistency lot-to-lot and run to run.

What truly stimulates us is...a challenge, an unsolved problem, a never explored opportunity in rubber mixing & calendering. ..

So, simply put us IN THE MIX and consider it done!

Fulflex Advantage: Markets we serve:

- Ultra-clean Equipment & Process
- No Free Carbon

- Black Fine Screening Available

- Consistent Color Matching

- Specialty Calendering Services Hose

a v o

Pharma / Medical

Industrial Automotive Printing

Fulflex, 32 Justin Holden Drive, Brattleboro, VT 05301, USA.
Contact: Aamit Lunavat at 305-781-7551 | aamit.lunavat@fulflex.com | www.fulflex.com
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Ester based TPU grade

This specialty materials solutions provider launched a transpar-
ent thermoplastic elastomer (TPE) grade for footwear applica-
tions. The Apilon 52 XB-75A Cristallo is the company’s first
ester-based transparent thermoplastic polyurethane (TPU), and
is said to be an important addition to the company’s growing
portfolio of solutions for fashion and footwear. The Apilon
52 XB-75A Cristallo grade is said to fill a unique need in the
footwear industry by delivering transparent TPU for outsoles
and shoe parts, while also offering excellent processability and
fast cycle times using injection molding technology. This grade
also is said to deliver high weatherability, color consistency and
superior mechanical performance when compared to more tra-
ditional ether based TPU, according to the company. Apilon 52
XB-75A Cristallo is said to join a robust portfolio of solutions
for the footwear market, which also includes a broad array of
bio based and recycled content containing resins to support the
industry’s sustainability efforts. The company’s thermoplastic
product portfolio is said to provide a combination of durability,
softness, flexibility and high quality, all while allowing for more
efficient processing. (7rinseo)
www.trinseo.com

Medical mass balance TPEs

Medical TPEs are available with bio-attributed content according
to the mass balance principle, adding to the company’s grow-
ing portfolio of materials that enable a shift away from fossil
feedstocks. Mass balance is said to allow for a gradual increase
of the bio-circular share using existing infrastructure with the
target to reduce the use of fossil resources step by step. It is an
approach to account for materials entering and leaving a system.
The bio-circular feedstock is added at the beginning of the pro-
cess, traced through intermediate transformations, and allocated
to the end product. As both bio-circular and fossil feedstocks are
mixed, it is not possible to guarantee a specific concentration in
the final product. This is comparable to “green” electricity, where
consumers cannot be sure the electricity they use has come
directly from renewable sources, but the overall share of green
electricity in the grid rises in step with demand. The company is
said to have identified mass balance as a good option for medi-
cal customers, as the resulting TPE material is a drop-in solution
with identical properties. Monomers from renewable sources,
but with the same quality and purity as those of fossil origin, are
used to make bio-circular polymers. (Hexpol TPE)
www.hexpoltpe.com

their separate effects.

custom compounds. This Synergistic effect provides:

O Excellent dispersion and uniformity

Chem Technologies, Ltd.

14875 Bonner Drive, Middlefield, OH 44062
Phone: 440-632-9311, Fax: 440-632-9878, www.chemtechnologiesltd.com

CHEM TECHNOLOGIES ADDS
SYNERGY TO CUSTOM MIXING

Synergy is defined as the interaction or cooperation of two or more organizations,
substances, or other agents to produce a combined effect greater than the sum of

Not only does Chem Technologies sell blends and dispersions to the industry, we
practice what we preach. We exemplify Synergy by using them extensively in our own

O Improved ingredient weighing accuracy and compound quality

& Custom mix process efficiencies which can reduce conversion costs

@ Unsurpassed batch to batch consistency and traceability
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Patented sealing solution

In appliances used for water purification and carbonated water,
the valve of a carbon dioxide cartridge and the pressure reduc-
ing valve on the device itself must be joined with a secure seal,

according to the company. The firm

G? has developed a patented, high per-
» formance polyurethane seal for a
B 2 'y : customer that has a specific geome-

< i'} g try that not only accommodates dif-
L e Y - ferent valve dimensions on the vari-
ous gas cartridges, but also offers
hlgh impermeability under long lasting pressure. The company’s
high performance polyurethane, 93 AU V167, is said to be
resilient and has excellent tensile strength, in addition to high
elongation at break. It is said to be very elastic, wear resistant,
and is approved for food contact pursuant to European Union
Regulation 10/2011. It also complies with FDA requirements
and 3-A sanitary standards. The company supplied the first
CNC machined prototypes and then took over the production of
two preliminary series, each with about 1,000 CNC machined
seals. (Freudenberg Sealing Technologies)
www.fst.com

Bio based polyurethane

The Acoustiflex VEF BIO system is said to be a pioneering
bio based viscoelastic foam technology for molded acoustic
applications in the automotive industry that contains up to 20%
bio based content derived from vegetable oils. This solution can
lower the carbon footprint of automotive carpet back foaming by
up to 25% compared to the firm’s existing systems for this appli-
cation, according to the company. The technology can also be
used for dash and wheel arch insulation. The Acoustiflex VEF
BIO system is said to address rising demand for material tech-
nologies that can help automotive manufacturers lower their car-
bon footprint; but are still said to be high performing. Through
careful formulation, the company is said to have integrated bio
based content into its Acoustiflex VEF BIO system with zero
impact on any of the acoustic or mechanical characteristics
that automotive component manufacturers and OEMs seek to
achieve. The Acoustiflex VEF BIO system is said to incorporate
bio based content into the mix to deliver a lower carbon acoustic
solution that does not compromise emission or odor require-
ments, and is said to be far better for vehicle brands and their
partners and customers, but also the planet. (Huntsman)
www.huntsman.com
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delivering state-of-the-art printing technology
and inkjet fluids, exceptional customer service,

and cutting-edge software solutions for

marking wire, cable, and a range of other
- applications. Learn how we can keep your
production line up and running!
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TPU solution for printing

Estane 3D TPU MS88A thermoplastic polyurethane (TPU) is
offered by the company under a selective availability program.
This grade is exclusively designed and certified for HP’s Jet
Fusion 5200 series, a 3D printing solution said to be ideal for
production applications. Estane 3D M88A is a flexible and high-
ly durable material suited for production parts and the printing
of complex geometries and lattice structures. As a certified HP
materials partner, Estane 3D TPU MS88A has been developed
in close collaboration with HP. Estane 3D TPU MS88A is a soft,
flexible polymer said to have excellent processing and unpack-
ing properties for HP’s industrial grade Jet Fusion 5200 printers
employing powder bed fusion technology. It has gone through
extensive development and testing at several facilities. The
availability of Estane 3D TPU MB88A is said to allow additive
manufacturing companies to effectively target a variety of final
parts, taking advantage of the benefits of HP’s advanced 3D
printing technology. The material is said to be enabling much
faster printing time, 45% less than the company’s current TPU.
Applications are said to be easily unpacked at room tempera-
ture, allowing for free schedule production runs. (Lubrizol)
www.lubrizol.com

Thermoplastic elastomer

Monprene RX CP-15100 is a high performance thermoplastic
elastomer compound containing 25% to 35% recycled content.
Trusted by major consumer brand owners and processors alike,
Monprene thermoplastic elastomers (TPEs) allow designers
more flexibility, according to the company. The Monprene RX
CP-15100 series is said to help brands achieve their sustain-
ability goals. The Monprene RX CP-15100 series, formulated
with PCR (post consumer recycled) content, promotes a circu-
lar economy, while decreasing reliance on virgin fossil based
resources and energy, according to the company. This offering is
said to allow brands to meet consumer and regulatory demands
for recycled content within their products. These TPEs are avail-
able globally and manufactured around the world with materials
procured to exacting specifications, turning local waste into a
resource. Unlike competitive TPEs with recycled content, avail-
able in black only, these materials are delivered in a consistent
light, natural color, similar to their prime offsets, according to
the firm. The company partners with UBQ Materials, climate
technology developer of advanced materials made from unsort-
ed household waste. (Teknor Apex)
www.teknorapex.com

TOKAI CARBON CB: THE WORLD-CLASS
CARBON BLACK PRODUCER

Finding Innovative Ways to Produce
Sustainable Carbon Black

Tokai Carbon CB has invested nearly
$250 million across our manufacturing
sites to reduce emissions and recover
waste heat for energy cogeneration.
Little wonder we are the leader in
sustainability among producers of
carbon black. We care deeply about

our people, products, and our planet,

as we do for all our customers across
the globe. Tokai Carbon CB vows to
answer the call and create value for our
customers like you. We continue to build
a future of technology and trust.

Contact us first

with your carbon 4 ol

black needs. e
| Sustainability
" Rating

@ TOKAI CARBON CB | 800.767.2227

Answering the Call
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Custom Rubber Mixing

« Black Mixing

« Color Mixing

« Straining Capabilities

« Slab, Strip, or Pellet Forms Available

Dispersions

« Combination-type Dispersions
« Slab or Pellet Form
o Custom Dispersions Available

Chemical Blending

Benefits
« Increased Control
« Tighter Consistency
- Modulus
- Tensile
- Cure Rates
« Safe Material Handling

www.polymericsinc.com

Ph:330928.2210 - sales@polymericsinc.com

RUBBERWORLD.COM - OCTOBER 2023

Hydraulic drive motors

The smallest of the company’s hydraulic motors from Bosch
Rexroth has been transformed: The Atom takes over from the
existing CAb, supplying not only more revolutions per min-
ute, but also far more power
than motors of similar size,
according to the company.
The result is said to be a tiny,
power-dense package ideal
for mobile and recycling
applications. The Atom is
said to be a powerhouse in miniature, with a maximum torque
of up to 13.6 kNm and an outer diameter of only 350 mm. It
has a maximum speed up to 400 rpm, depending on frame size.
All sizes allow maximum pressure up to and including its maxi-
mum speed, meaning an output power of up to 394 kW, with
a motor weight of 52 to 102 kg. The compact and lightweight
motor fits easily on a winch, for example. Its peak pressure of
up to 420 bar allows it to deal easily with shock loads. accord-
ing to the company. That is said to open the door to smaller
shredders and other machines in tough and unpredictable appli-
cations. The Atom is said to be rugged and robust, like the
company’s larger motors, which makes it just as dependable as
it is versatile, according to the firm. (Hdgglunds)
www.hagglunds.com

Material handling systems

Materials handling technologies for mixing rooms, along with
new concepts for sustainable remanufacturing are offered by the
company. This solution provider focuses on specialist handling
of conventional materials, as well as high quality recyclates and
new sustainable materials, contributing to a circular economy.
The firm is said to be well known and respected for its process
know-how and supply of solutions for silo storage, pneumatic
conveying, weighing and feeding of powders, chemicals, solids
and liquids, all carefully managed by its automation pack-
ages. However, the company is said to not only be constantly
developing in this field of expertise; tire recycling is now an
essential and expanding part of the firm’s plant engineering
business, as the industry is facing growing challenges. Modern
tire production needs to embrace new targets in sustainability,
accuracy, reliability and quality through precision materials han-
dling, according to the company. Additionally, new sustainable
materials and return of recovered raw materials to the produc-
tion cycle are said to be key. This company is said to meet these
needs by supplying solutions for the tire mixing room, recycling
technology and recovery plants for end-of-life tires. The firm
is said to be a reliable provider of mixing room solutions and
a potential partner for solutions to produce recyclates, such as
devulcanized rubber, fiber reinforced stabilizers, recycled and
cleaned carbon black (rCB) and recycled oils. These sustainable
materials are produced using several advanced processes (e.g.,
sorting, separation, shredding, granulating, devulcanization and
water jet technologies. (Zeppelin Systems)
www.zeppelin-systems.com
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Virtual durability testing

Ford Motor Company provided this firm with recordings of all
of the track events in its durability qualification schedule for a
motor mount. The recordings represent the full warranted life
for the subject vehicle program. Ford asked this company to
simulate this history and predict expected fatigue performance.
The recording comprised three channels (x, y and z load inputs)
of history over 15 million time steps; an analysis scope that
had never previously been possible. The launch of multithread-
ing capabilities in the company’s EIE road loads interpolation
solver and in the company’s CL fatigue life solver enables
the calculation, which can now be distributed across multiple
CPUs with excellent scaling performance (i.e., using 10 CPUs
speeds execution by 10 times), according to the company. The
full, warranted life of the vehicle was computed in 33 hours
on a 32-core engineering workstation; said to be a new record,
and now within the reach of many rubber part developers. This
company provides software, materials characterization services,
consulting, testing instruments and training to help companies
meet rubber durability targets during product design. Solutions
put engineers in control of rubber durability issues. (Endurica)
www.endurica.com

Long range extensometer

This company recently developed a long range extensom-
eter which is used to calculate elongation based on the overall
distance moved. This easy to use, practical fixture provides
a long travel distance, critical for
rubber and elastomer applications,
according to the company. The
long range extensometer pictured
is the MMS-EXT-1100M on the
company’s Force MMS-5000-L3
material testing system, designed
for stress-strain testing for samples
up to 5,000 newtons (1,100 pounds)
and up to 1,100 mm (43 inches) in
total travel length. This company
provides optical comparators, dig-
ital comparators, vision systems,
video inspection, force and material test systems, custom solu-
tions and special gages. Services include application analysis,
system specification, installation and training, as well as post-
installation field services. (L.S. Starrett)
www.starrettmetrology.com

CREATING

International

Elastomer Conference

CIRCULAR
POLYMERS

Prism Worldwide has introduced a solution that reinvents the recycling

October 16-19, 2023 « Cleveland, OH

See Us at
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Converting
End-of-Life Tires
into Performance
Polymers

process for rubber. Prism manufactures sustainable products for polymeric
and elastomeric applications across a broad range of industries. Products
including ANCORA™ high recycle content TPEs and additives for rubber
systems, ENNOVA™ additives for modifying thermoplastics, and ViaTec™
additives for modifying asphalt. We are driven to find a better use for the

1.3 billion end-of-life tires generated each year.

WWW.prismww.com
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Competence in Compounding

OUR PRODUCTS AND
SERVICES:

() Custom Rubber Compounds:

Our core expertise lies in creating custom rubber
compounds that meet the specific needs of our
clients. Whether you require compounds for
automotive parts, industrial applications, or
specialized rubber products, we have you covered.
Precise Mixing and Formulation:

Our state-of-the-art mixing facilities are equipped with
advanced technology and operated by skilled
professionals to ensure precise formulation and
consistency in every batch.

High-Quality Ingredients:

We source top-quality raw materials and additives to
create rubber compounds that excel in durability,
performance, and resilience.

Quality Control:

Our commitment to quality is unwavering. Every batch
of rubber compound undergoes rigorous quality
control checks to guarantee that it meets or exceeds
industry standards.

Prototyping and Testing:

To assist in product development, we offer
prototyping services and access to our testing
facilities for comprehensive analysis and performance
evaluations.

Technical Support:

Our team of experienced engineers and technicians is
always ready to provide technical assistance, answer
questions, and help you find the right rubber solution
for your project.

INDUSTRIES WE SERVE:

Automotive:
Our rubber compounds are widely used in automotive
components such as seals, gaskets, hoses, and
vibration isolators.

Industrial:

We supply compounds for conveyor belts, rubber
linings, rollers, and a variety of other industrial
applications.

Construction:
We offer compounds used in construction materials,

such as seals, gaskets, and vibration damper.

Drinking Water Compounds:

The drinking water compounds that are produced by
PTE comply with and are certified according to the
requirements of the European standards in Germany
(Elastomer Guideline), Great Britain (WRAS) and
France (ACS).

At PTE, our commitment to quality, innovation, and
customer satisfaction sets us apart. We work closely
with our clients to develop tailored rubber compounds
that meet their exact requirements, ensuring that they
achieve optimal performance in their applications.
When you partner with us, you're choosing a company
dedicated to delivering excellence in rubber
compounding mixing.

Contact us today to discuss your rubber compound
needs and experience the PTE advantage for yourself.

Office: +52 474 403 3800 ext 151
info@ pte-compounding.com
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Instruments

Tensile and tear machine

Upgrades have been made to the company’s CubeOne auto-
mated tensile and tear machine, designed exclusively for the
rubber industry. The CubeOne has already revolutionized test-
o ing in major rubber companies, and
m W L4 these enhancements take its capa-
=" :
\ bilities to a new level, according
\ to the company. A standout feature
v is said to be the revolutionary auto
thickness system. This compact,
highly accurate addition transforms testing procedures. With
CubeOne’s auto thickness, technicians are said to save time,
while ensuring unmatched consistency in tests. Manual thick-
ness measurements are a thing of the past. This is said to boost
efficiency, reduce errors and provide a competitive edge. A
cutting edge temperature control system is also available from
the company. It is said to maintain consistent ambient tempera-
tures for every test. Temperature fluctuations often impact test
results. This system is said to eradicate inconsistencies caused
by environmental factors, providing precise, consistent data,
according to the company. (LabsCubed)
www.labscubed.com

Handheld durometers

All models of the company’s durometers, both digital and ana-
log, are designed for handheld applications or to be used in con-
junction with the firm’s handheld durometer stand. Rubber test-
ing instruments for measuring compression, -

hardness, plasticity and viscosity are avail-
able from the company. The firm’s hand-
held durometers are said to provide lower
cost alternatives for accurate and repeatable
hardness testing results in accordance with
the relevant ISO and ASTM standards. The
versatile stand easily adapts to support the
full range of durometers (including Shore A, Shore D and Shore
00), and ensures maintained force and perpendicularity during
tests, according to the company. The easy height and weight
adjustment is said to make it simple to measure non-standard
products. Key features include the analog durometer’s non-
reflective 360° dial face, precise 1/2 point accuracy and the digi-
tal model’s direct PC connectivity, fast data transfers and power
saving auto-off function. This range of handheld durometers is
said to be affordable. (Wallace Instruments)

www.wallaceinstruments.com

HARWICK

STANDARD

ACCELERATORS

» Dithiocarbamates
» Guanidines
» Phenoldisulfides

» Thiadiazoles
» Thiazoles

» Thioureas

» Thiurams

> Sulfenamides
» Sulfur Donors

Akron, OH | 1.800.899.4412
Pico Rivera, CA | 1.800.883.9911
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SPRINTER MIARKING

Offering a full range of ink codemarking machines.

Quick drying inks in
a range of colors are
stocked to support
machine sales.

Mark:
Porous/Non-porous
Stationary/Moving
Flat/Curved

On:

Rubber /Plastic
Metal /Glass
Paper/Cardboard
Flexible /Rigid
Films/Belts

www.SprinterMarking.com

Ph: (740) 453-1000




TECNOFLON® SHP-FFKM

Perfluoroelastomers (FFKM) developed specifically for industrial applications.

SOLVAY

Progress beyond

30 Winfield Street, PO. Box 5150, Norwalk, CT 06856-5150 - -
(203) 853-1400 | www.vanderbiltchemicals.com thglﬂwgg!jg!f!l!vq%g“ﬁrm!ggIsl I'I'c
Tecnoflon is a registered trademark of Solvay.
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Instruments

Electronic durometers

This global manufacturer of precision measuring tools and
gages, metrology systems and more offers its 3805 electronic
durometer series for the hardness testing of rubber, plastics
and other materials. The handheld hardness testers are crafted
and engineered to perform at the highest level of accuracy,
according to the company. An ergonomic, lightweight design
with a large LED digital readout assists users in taking precise
and consistent hardness measurements. The company’s 3805
electronic durometers feature a measuring range of 0-100 HSA
(0-100 HSD) and a resolution of 0.5 H. The Model 3805B fea-
tures a durometer A scale which is said to be ideal for testing
rubbers, such as the soft vulcanized types found in tires, natural
nitrile elastomeric materials, and wax, felt, leather and addition-
al materials that normally yield under fingernail pressure. The
Model 3805D features a durometer D scale which is used for
testing hard rubber, harder grade plastics and a variety of other
materials that do not normally indent under fingernail pressure.
The company is said to be a leading global manufacturer of pre-
cision measuring tools and gages, optical comparators and vision
systems, and force and hardness testing solutions. (L.S. Starrett)
www.starrett.com

Automated tensile tester

The CubeTen is an automated tensile machine inspired by the
company’s CubeOne for rubber testing, CubeTen unlocks its
key features for plastics. Like CubeOne, CubeTen is intuitive,
affordable and technician-friendly, offering efficiency and ease
of use, according to the company. CubeTen is said to have
received an overwhelming response, with companies praising
its intuitive design and user-friendly interface. Early pre-sales
numbers are said to have exceeded expectations. CubeTen
extends the company’s commitment to a broader audience in
the plastics sector, empowering companies to streamline test-
ing processes, enhance efficiency and improve product qual-
ity, according to the firm. Designed to address plastics industry
challenges, CubeTen is said to be intuitive, affordable and time-
saving. It is said to level the playing field for companies of all
sizes, allowing them to focus on creating exceptional products.
The company’s goal is said to be engineering and designing
equipment that enables clients to keep their customers happy.
To achieve this, the firm has created the Cube family, automated
tensile testers that help polymer testing laboratoriess increase
accuracy, consistency and speed of testing. (LabsCubed)
www.labscubed.com

Rubber Extrusion Equipment
made by TROESTER.

Innovations

Visit TROESTER at

IEC

Intl. Elastomer Conference
October 16 - 19, 2023
Cleveland/OH, USA

Booth # 561

for the Tire Industry.

TROESTER is world-wide leading in design and manufacture of complete extrusion lines for the production of.2-wheeler,
car and truck tire components. Extensive expertise and experience in rubber extrusion and process engineering
is coupled with a spirit of innovation and continuous technical development. Our solutions provide'customers

with outstanding advantages in efficiency, quality and sustainability of their tire production. www.troester.de

(=] 5% [m]
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[=]

EXCELLENCE IN EXTRUSION./
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Materials

Synthetic elastomers

This authorized distributor of several specialty synthetic elas-
tomers provides nitrile rubber from Dynasol, as well as fluoro-
elastomers. The firm offers a wide range of high performance
FKM elastomers in a range of fluorine contents from 64% to
70% and Mooney viscosity from 25 to +100. Depending on
type, these are said to have varying degrees of excellent high
temperature, oil and chemical resistance. These products are
available as cure incorporated copolymers and terpolymers,
bis-phenol cure, and also peroxide cure grades. In addition,
the company also offers gums and FKM curatives. Nitrile
rubber (NBR) products are offered with a range of ACN con-
tents from 19% to 40% and Mooney viscosity from 20 to 110.
They are used for oil and fuel resistant rubber applications and
plastics (PVC and ABS) modification. Nitrile rubber (NBR)
is used to make fuel and oil handling hoses, seals, o-rings
and grommets. They are also used to produce molded goods,
footwear, adhesives, sealants, sponges, expanded foams and
floor mats. The company is said to be a reliable distributor and
re-packager dedicated to maintaining quality at all levels of its
organization. (R.E. Carroll)
www.recarroll.com

FFKM fluoroelastomers

Two grades have been added to the company’s line of per-
fluoroelastomers. Aflas FFKM PM-5000 and FFKM PM-5500
perfluorinated elastomers are said to be ideal for semiconductor
plasma process applications because of their high temperature
durability beyond 300°C and excellent resistance to O, and
NF; plasma. They also have a high molecular weight that
enables greater hardness without using fillers, which can cre-
ate unwanted particles, according to the manufacturer. These
nitrile curable grades build on the high performance properties
of other Aflas FFKMs. This means they also provide excellent
chemical resistance and electrical insulation, according to the
company. These qualities are said to make them suitable for
fabricating components that perform in aggressive and sensi-
tive environments. PM-5000 offers lower compression set
and adhesive force, whereas PM-5500 has a higher molecular
weight and hardness, which is achieved without the use of
fillers. This company is a global subsidiary of a multinational
corporation said to be one of the world’s largest manufactur-
ers of glass, electronic displays and chemical products. (4GC
Chemicals Americas)
www.agcchem.com

Akron Rubber Development Laboratory, Inc.

Rubber. Plastic. Latex.

A

Development

o W

Testing
ARDL.COM

October 16 - 19

vsrussr BOOTH 643 wrrve ec

Problem Solving BOB

BONNIE NICKI
HERSHBERGER
Compound
Development Manager
Speaker IEC 2023

JOHN MESER
Technical Sales
Manager

STUCK
President -
Speaker IEC 2023

TED NELSON
V.P. Mechanical
Services

ED TERRILL
Research Fellow
Speaker IEC 2023

AN

ANA BARBUR
V.P. Chemical
Services

HERSHBERGER
Manager, Mixing & Molding

&

JONATHAN
MARTENS
Staff Engineer
Speaker IEC 2023

MELISSA MARTIN
Physical Testing
Manager
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Materials

Rubber-to-metal bonding

Fluon+ flexible AR melt processable compounds are based on a
modified ETFE copolymer and a unique fluoroelastomer. These
grades maintain many of the desirable properties of ETFE, like
excellent heat and chemical resistance, but are more flexible than
other fluoropolymers, according to the company. These materials
are used in many applications, including wire and cable, films
and sheets, tubing and pipe, and electronic components. Fluon+
flexible AR melt processable compounds are said to be ideal
alternatives to THV in formulations because they are resistant to
fuels and chemicals, exhibit toughness and flexibility, and have a
wide service temperature range. These customizable compounds
are readily available as a highly suitable replacement for THV.
The company also offers Aflas fluoroelastomer grades that are
said to be proven to improve the performance of parts and com-
ponents that need to perform reliably in the harshest environ-
ments. Aflas 400E and 600X FEPM fluoroelastomer grades are
designed for multilayer hose constructions and other critical parts
used in high pressure, high temperature environments. They are
resistant to NOx, SOx, engine oils and other aggressive fluids.
(AGC Chemicals Americas)

www.agcchem.com

Sustainable polymers

This company is said to be committed to building on its legacy
of compounding expertise and environmental awareness by
establishing itself as a market leader in scalable and sustain-
able materials solutions. Responding to market demands for
sustainable compounds, the company is relaunching its Terraloy
brand to build up a portfolio of products that will meet the
challenges of today’s rapidly changing industry. The portfolio
will include polymers, additives and fillers covering a broad
range of sustainable attributes such as recycled, bioderived and
biodegradable content. It will include credible products with
verifiable carbon footprint and LCA data. In 2015, the company
received two awards for the Terraloy technology: the Innovation
in Bioplastics Award from SPI: The Plastics Industry Trade
Association; and the Bioproduct Innovation of the Year Award
from Ohio State University’s OBIC Bioproducts Innovation
Center. It was this same year that the United Nations created its
Sustainable Development Goals (SDGs). These goals, supported
by the firm’s initiatives, promote a global partnership to improve
health and education, reduce inequality and stimulate economic
growth, all while addressing climate change. (7eknor Apex)
www.teknorapex.com

373 Washington Street

Chardon, Ohio 44024
chardoncp.com

Customer Service: 440-285-2161
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Materials

Two-component epoxy

Durable fluoroelastomers

The epoxy EP21LVFL is said to combine good flexibility with Viton fluoroelastomers are said to deliver peak performance in
a solid strength profile. It is curable at room temperature with harsh environments. With a shift toward renewable energy poli-
a long working life of 120-160 minutes at 75°F for a 100 gram cies in countries around the world, there is said to be a growing
batch, and features a flowable initial mixed viscosity of 10,000- emphasis on sustainable transportation options, including electri-
14,000 cps. This epoxy generates low exotherm, making it suit- fied vehicles. As automotive original equipment manufacturers
able not only for bonding and coating, but also for sealing and (OEMs) are working hard to remove barriers to the adoption of
potting applications. EP21LVFL is said to be especially useful in EVs by the public, greater focus is being placed on improving
bonding substrates with different coefficients of expansion, such the battery systems necessary to power these vehicles. In order
as metals, composites, glass, ceramics, rubbers and plastics. It to increase energy efficiency and increase driving range, some
has a high elongation of 120% to 150%, a low tensile modulus manufacturers are said to be switching to higher voltage sys-
of 1,500-2,500 psi and a durometer D hardness of 40-50. The tems. As a result, the use of larger diameter power cables in fully
product is said to offer excellent electrical insulation properties hybrid and battery electric vehicles is increasing significantly,
with a volume resistivity exceeding 1,015 ohm-cm and a dielec- according to the company. This change is said to be creating the

tric constant of 2.95 at 60 Hz. EP21LVFL has a tensile strength need for high performance materials to be used in the manufac-
of 1,200-1,400 psi and a lap shear strength measuring 900-1,100 ture of power cables that connect the battery, motor and inverter,

psi, which is impressive for a flexible product, according to the in order to guarantee both performance and safety of vehicle
company. The system is said to be capable of withstanding rig- operation. It is said to be critical that these materials have the
orous thermal cycling, vibration, mechanical stress and shock. right combination of electrical insulation properties, and tem-
This two-part epoxy offers a non-critical one to two mix ratio, by perature and chemical resistance. High quality Viton fluoroelas-

weight or volume. (Master Bond)

www.masterbond.com

tomers are said to extend component life. (Chemours)
www.chemours.com

Extrusion of
Pol

Extrusion of Polymers
3rd Edition Theory and Practices

The author presents single-screw
extrusion technology together with
the relevant polymer fundamen-
tals, with an emphasis on screw
design. The presentation begins

on a physical level, providing an
in-depth conceptual understanding,
followed by an analytical level with
mathematical models. Practical
applications of the mathematical
models are illustrated by numerous
examples. A brief description of
twinscrew extrusion technology is
also presented.

Visit the Bookstore at
www.rubberworld.com

OVER9D5 VEARS

OF EXPERIENCE IN
MATERIALS DISTRIBUTION

Trenton, NJ 08601 | 800.257.9452
Buena Park, CA 90620 | 800.826.8175

hmroyal.com

/\
<HM*ROYAL >

MATERIALS DISTRIBUTION

Visit us at Booth #660\/
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Corporate Sponsor

& HARWICK : ® Harwick Standard Distribution Corporation (www.harwick.com) is a premier sup-
plier of superior raw materials for industries specializing in rubber, plastics and other
polymer related fields. Harwick provides an expansive and specialized product base
which is able to address any customer’s most challenging requirements. Harwick’s
commitment to helping its customers achieve optimum results in all of their appli-
cations has afforded the firm the reputation as a responsive, unique and valuable
resource.

— : = Servicing the rubber, thermoplastics and other polymer related industries for more
than 85 years, Harwick Standard is a management owned and operated sales, mar-
keting and technical support organization headquartered in Akron, Ohio. Harwick
Standard is ISO 9001-2015 registered, and operates a nationwide distribution network

aupplying products from more than 30 blue chip manufacturers. Harwick Standard is a proud member of the National Association

of Chemical Distributors (NACD) and practices the NACD’s Responsible Distribution.

General products available from Harwick Standard include: accelerators, auto-foams, antioxidants/antiozonants, anti-scorch
agents, bleaching and disproportionation agents, blowing agents, bonding agents, casein, chemical dispersions, cleaners, coag-
ents, coupling agents, desiccants, dry liquid concentrates, fatty acids, fillers, flame retardants, lubricants, magnesium oxides,
metallic stearates, multifunctional additives, peroxides, pigments, plasticizers, polymers/elastomers, process oils, PVC/thermo-
plastics additives, reodorants, resins, rubber chemical dispersions, rubber to substrate bonding agents, sulfur, vulcanized veg-
etable oils and zinc oxide.

Polymers and elastomers provided by Harwick Standard include: BR, liquid butyl rubber, pre-crosslinked butyl pellets, liquid
polyisoprene, CPE (chlorinated polyethylene), CR (polychloroprene), EPR, EPDM, EVM, NBR, XNBR, NBR powder, HNBR,
FKM, NR and SBR.

Safety Data Sheets (SDS) are available for all products, along with product literature for select product lines.

MACHINERY AND EQUIPMENT TESTING EQUIPMENT / LABORATORIES

CHEMICALS AND MATERIALS
R.D. Abbott
AGC Chemicals Americas
AirBoss Rubber Solutions
Akrochem Corporation
Akron Dispersions, Inc.
APV Engineered Coatings
ARP Materials
Brenntag Specialities
Cabot Corporation
Cancarb Limited
Carter Brothers
Chemours
glnar Kauguk

ri-Sil Silicones
Davis-Standard
DRP Industries
Eagle Elastomers
ECO USA
Elmet
Emsodur
Evonik
Goldsmith & Eggleton
H&R Group
HallStar Company
Harwick Standard
Infinity Rubber
Kayton Industry Co., Ltd.
Kenrich Pertochemicals
Kumyang
Monolith Materials
Polymer Solutions Group

Polymer Valley Chemicals, Inc.

Pyropel, Inc.

Renkert Oil

Sartomer

Struktol Company of America
Tokai Carbon Cancarb Limited
Vanderbilt Chemicals

The Bonnot Company

Davis-Standard

Desma USA, Inc.

Doss Visual Solution

Emsodur

French Oil Mill Machinery Co.

Gomaplast Machinery

Guill Tool and Engineering Co.

Hilma Div. of Carr Lane
Roemheld

HITEC Luxembourg

Jing Day Machinery Industrial Co.

Kayton Industry Co., Ltd.

LWB Steinl

Reliable Rubber & Plastic
Machinery

Samson Machinery

Seika Machinery

Sprinter Marking

Troester Machinery Ltd.

Tung Yu Hydraulic Machinery Co.

United Feed Screws

UTH GmbH

UTPVision

VMI Americas Inc.

Wabash MPI/Carver

MOLD RELEASES

ITW Franklynn

McLube

Release Coatings of New York

CUSTOM CALENDERING
Hoosier Racing Tire
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Akron Rubber Development
Laboratory, Inc.

Facts, Inc.

Future Foundation

Gibitre Instruments

Hoosier Racing Tire

Hoto Instruments

Rex Gauge

Seika

The L.S. Starrett Co.

SDS Systemtechnik

Starrett Bytewise

TA Instruments

Ueshima Seisakusho

Uncountable

Wallace Instruments

CUSTOM MIXING & COMPOUNDING
Carter Brothers

Eagle Elastomer

Hoosier Racing Tire

Polymerics

RUBBER SHOWS
International Elastomer Conference
Rubber Tech India
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Doss Visual Solution (www.dossvisualsolutionusa.com), with over 25 years of
industry expertise, has established itself as a global leader in the automatic visual
inspection industry. Innovation, teamwork and a deep passion for technology have
resulted in Doss’ ability to establish itself as a well known international industry
benchmark. By combining state-of-the-art technologies, industry expertise and
a customer focused approach, Doss has revolutionized the way that visual and
dimensional quality control is conducted. Doss’ automatic visual inspection
machines are meticulously designed to provide swift, accurate and comprehensive
inspections, enabling customers to detect even the slightest defects or deviations
in their components.

Doss’ Italian roots have grown into a multinational presence, with corporate
headquarters in the United States and Asia, enhancing its ability to meet the
requirements of various industrial sectors across the world.

With worldwide installations exceeding 1,000 machines, Doss’ advanced sys-
tems play a crucial role in maintaining and enhancing the high quality standards
of various industries, such as pharmaceutical, automotive, oil and gas, and others.
Doss’ state-of-the-art algorithms use high resolution images and the Multishot system to optimize analysis accuracy.

Manual sorting processes can be arduous and costly, accounting for up to 60% of a company’s expenses, including labor and
lost opportunities (estimated by the American Society for Quality). Furthermore, the risks associated with human eye inspection in
detecting defects can lead to substantial liabilities and erode customer confidence. Automated visual inspection, on the other hand,
is not only fast and accurate, but also cost-effective, enhancing a team’s ability to focus on driving business growth.

Contact Doss today (www.dossvisualsolutionusa.com) to explore how its automatic visual inspection machines can optimize a
company’s efficiency and competitive edge in the market. Doss’ team of highly skilled technicians, based in Harrison, OH, stands
ready to provide immediate assistance and support during business hours.

S i lss _ Struktol Company of America (www.struktol.com) is a member of the
. Schill+Seilacher group, with global representation in over 100 countries.
Struktol’s approach to the rubber and plastic additives business is by no means
typical or ordinary. Chemistry is at the heart of everything Struktol does.
Providing intelligent additive solutions, Struktol products are designed to meet
the challenges and exacting demands of its customers. Struktol’s technical
_* specialists, research and development chemists and compound laboratory are
i ||ll|?_ dedicated to creating innovative solutions for the ever-changing polymer indus-
5 &g try; solutions that keep customers ahead of their competition with increased
STRUKTOL AGBITIE SOLUTIONS productivity, better quality parts and lower overall cost. In addition to premium
product performance, Struktol’s customer service initiatives have become the

industry benchmark.

Struktol manufactures a complete line of additives that function individually or in combination in both natural and synthetic
rubber. By providing a full range of material enhancing products, i.e., dispersants, homogenizers, lubricants, peptizers, plasticiz-
ers and tackifiers, the incorporation of Struktol additives can significantly improve processability for all stages of rubber pro-
duction. Struktol is a flexible innovation partner, producing additives in accordance with the demanding specifications of all its
customers and reacting swiftly to market needs, adapting new technologies quickly to ensure customer satisfaction and loyalty.

Customers depend on Struktol’s intelligent solutions for superior viscosity control, improved mold release, improved mixing
and uniform filler dispersion, decreased mixing times and energy, and improved ease of manufacturing.

Struktol silica dispersants provide faster processing of high performance silica compounds. The use of processing additives in
compounding containing high dispersity silica/silane coupler and high levels of natural rubber can provide a variety of process-
ing and physical property benefits, including reduced viscosity for improved processing, increased cure state, improved scorch
safety, better modulus and tensile, a significant decrease in Payne effect, reduced abrasion loss, and more.

If you would like your web site featured here contact your sales rep
Dennis Kennelly, dennis rubberworld.com, Mike Dies, mike rubberworld.com or Pete McNeil, pete rubberworld.com
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rubber.org

NEVER STOP LEARNING!

CONVENIENCE: Most all our learning
opportunities are virtual only with some in-person
courses at our partner’s locations.

CEUs: We have partnered with The University of
Akron to offer CEUs for many of the courses we
offer, as well as for our Basic, Intermediate and
Advanced Rubber Technology Self-paced
Learning opportunities.

TRAINING PASS: You can purchase a training
pass to attend all our virtual courses and
webinars for ONE YEAR for ONE PRICE. Individual
passes, as well as company level passes with
tiers of up to 50 trainees are available.

Visit rubber.org/training for details about
these courses, including full descriptions
and pricing.

UPCOMING LEARNING OPPORTUNITIES

e (October 16-18, 2023
Educational Symposium at the International Elastomer Conference

e October 30, 2023
Endurica Workshop: Characterizing Elastomer Fatigue Behavior
for Analysis and Engineering

¢ November 1, 2023
Webinar. Elastomers for Selective Gas Separation, including
Carbon Capture

e November 2, 2023
Course: An Introduction to Continuous Vulcanization

¢ November 8, 2023
Course: A Sponge Rubber 101

¢ November9, 2023
Career Catalyst Webinar: Using LinkediIn to Increase Your
Visibility in the Job Search

¢ November 14, 2023
Course: Advanced Rubber Compounding & Testing

e December 4, 2023
Endurica Workshop: Application of Rubber Analysis with
Endurica Software

e December 14, 2023
Career Catalyst Webinar: Know Your Worth! Negotiating Salary
& Benefits in a New Job

All webinars are FREE for Rubber Division, ACS Members and all
Rubber Division, ACS courses are FREE for undergraduate Student
Members (discount for masters & graduate Student Members)!



People in the News

Teknor Apex names Donald Wiseman CEO

Donald Wiseman was named chief ex-
ecutive officer of Teknor Apex. He re-
places Jonathan Fain, who is stepping
aside as CEO after 51 years with the
company. Fain will remain a stakeholder
and continue serving Teknor Apex as
chairman of the board.

MANAGEMENT

Luca Pini has joined Global Rubber In-
dustries (GRI) as the company’s original
equipment manufacturer (OEM) lead in
Europe.

Olivier de Linares was appointed
PLA production plant director in Rayong,
Thailand, for TotalEnergies Corbion. He
will oversee the firm’s safe operations,
product quality and reliable supply.

Jonathan Fain
Teknor Apex

Donald Wiseman
Teknor Apex

TECHNICAL

Edwin Goudswaard was appointed head
of research and development at Continen-
tal Tires. He succeeds Boris Mergell, who
took over as head of the User Experience
business area at Continental Automotive.

Edwin Goudswaard
GRI Continental Tires

Luca Pini

Ceat appointed Renji Issac senior vice
president, research and development and
technology, in India. Issac succeeds Peter
Becker, who previously held the position.

Trent Maynard was promoted to
director of product and engineering for
Global Shop Solutions, a provider of en-
terprise resource planning (ERP) software.

UPGRADES FOR CALENDER & MIXING

CALENDER

Gauge Control
Line Control
Hydraulic Conversion

SCADA &
Reporting Systems

330-928-2332

facts-inc.com
factsmachinerygroup.com

MIX

CONSISTENCY

Recipe-Based Batch Mixing

Automatic Ingredient Weigh

Weigh Scale Systems
Batch Data Reporting
Bar Code Support

__——Baich
Overlay
Reporting

FACTS, Inc.
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AGC

Your Dreams, Our Challenge

ELUOROEL ASTOMERS

AFLAS Fluoroelastomers

FEPM: 100 and 150 Series high strength,
general purpose use; NEW Grades 600X and
400E with rapid cure and multi-layering
capability. Specialty FKM: 200P BRE for
improved performance over Type VI FKMs.
FFKM: PM-1100, PM-3000 and CP-4000 for
critical applications at ultra-hot temperatures.

Contact usto learn about our FDA compliant
AFLAS Fluoroelastomer grades!

www.agcchem.com

Experienced Sales and Customer

A

Solutions for Suppliers to the
Rubber Industry —

Q Open More Doors

Increase Sales
Generate and Track New Leads
Identify New Market Opportunities

Contact for more Information:
garyjhorning@gmail.com

AL/

Ken-React®

Titanates & Zirconates

Bette.r thansilanes— VYe offer THE LEE,"AG\’“E;RE ionl;Til
S»cv)ltintlonAs:_.4kenr|ch.co_in . MARKING |NKs

CUSTOM

APPLICATION
EQUIPMENT is7s
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Release
Coatings

@ of New York, Inc.
-~
=55 200

Injection, Compression &
Transfer Molded Parts Release

(800) 457-7817 « Fax: (585) 593-4912
Website: www.rcony.com ¢ Email: rnaples@rcony.com
IS0 9001:2015 Company

Formed Hose Release

DUROMETERS
Rubber Hardness Testers

Shore A Normal rubber

Asker C Soft rubber & sponge

Shore D Hard rubber & plastics

Shore E Soft rubber & sponge

And More Scales Available
ASTM D2240 compliant
(Shore scales only) B
NIST Certificate included ratnerncing}:
Optional IS0 17025 Certificate flug Frisid

866-527-4666

www.hoto-instruments.com

Pulverizing - Fine Grinding
Services

= Pulverizing - Fine Grinding

= Blending — Mixing

= Laboratory Processing — Lab
Grinding, Pulverizing, Sifting

Allgrind Plastics, Inc.
908-479-4400

1-78 Bloomsbury, NJ
www. allgrind.com = services @allgrind.com

INTERCURE®

Accelerators and Curing Agents for Special Elastomers

www.interbusinessgroup.com ph: (212) 228-2525
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SILICONE TECHNOLOGIES
MA RK'NG SiliconesiDesigned for YOU!

4 The premier if\_dependent custom silicone
Offerlng a full range compounder for,your specialized needs.
. . . v
Of ink codemqulng Having op‘erated forsover 26 years and
machines. with a wea‘lt\h of technical expertise, we
can meet your requirements.

Quick drying g : 800-290-9192
inks in a range % <// silicone@crisil-silicones.com
of colors are crisil-silicones.com

stocked to support

machine sales. - ’
l POLYMERILS @ KNEADER MACHINERY
Workd Loaders of Dispersion Moers
www.SprinterMarking.com ‘

Ph: (740) 453-1000

Experts in Custom Rubber Mixing, KNEADER MACHINERY HAS
gg;”;(j:r"g';”e‘v’;gpﬂif""’”‘ S BEEN OPERATING FOR OVER
31 YEARS AND IS RECOGNIZED
AS THE FOREMOST SUPPLIER OF
CUTTING-EDGE TECHNOLOGY
IN THE RUBBER AND PLASTICS

sales@ DO“}’F’WGFI(ES%%C(,)C)Ogz-sv‘l_v;;;l{gl‘)’mefmsmc com [NDUSTRIES_

www.kneadermachinery.com

]

“Keeping service in the mix’

TOTAL PRINTING SOLUTIONS

GEMGRAVURE.COM | 781.878.0456

) Fatigue, Stress, and

Trustable & High Quali
| Strain of Rubber 8 Q tv
Fatigue, Stress, and Strain Components L'I”ﬂﬂ m”p”” Rubber Solutions

of Rubber Components

Guide for Design Engineers For Better Rubber Solution

This book covers the

fatigue testing of speci- % g
y 80 5P Reprocessed Synthetic Rubber Manufacturer
mens, curve fi tting of E

equations to the test v E-SBR, S-SBR, BR, IR, EPDM,
| data, and theuse of such « Cost Reducer

equations in life predic- v Green Environmental Solution for Rubber Mixing
~"4 tion. Earlier chapters are

| background in the nature

of rubber, historyof its
usage, brief mention of types of rubber and man-
ufacturing methods. Stress-strain testing andbe-
havior is covered to the extent relevant to fatigue
analysis. Also, the text covers the application offi
nite element analysis to components to determine
high stress points that are vulnerable to fatigue-
failure. It is a very useful reference for practicing
engineers charged with the responsibility to de-
signstructural rubber components where fatigue
life is a concern.

www.rubberworld.com/book-store

FOLLOW US ON TWITTER @rubberworld 83
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A history built on trust

With an ongoing supply-chain crisis, it's critical to be able to trust your suppliers.
Since 1929, Akrochem customers have relied on us to provide the raw materials needed
to sustain their business.

We carry the most complete inventory of compounding materials in the rubber industry.
And they're in stock to fulfill your immediate or future needs with multiple warehouses
available to expedite your delivery. All materials feature the same high quality that has
made Akrochem a leader in the market for generations.

Call us at 1.800.321.2260 today.
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KROCHEM
DAS Inc. A

AKROCHEM CORPORATION C O RP ORATI ON

1SO 9001:2015

Certificate No. 10012888

Providing the most complete line of compounding materials in the industry.

AKROCHEM.COM 800.321.2260




e Short Trainings (30 min - 3 hrs)
 Master Classes (1-10 Days)
e Executive Diploma (3 Months)

www.knowhow-webinars.com
Email: peram.technobiz@gmail.com Tel +66-89-489 0525
Contact: Peram Prasada Rao



