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Sustainable additives

for the rubber industry

by Joel Neilsen and Antonia Albers,
Lanxess. A sizeable portfolio of
sustainable additives for rubber
compounds is explored, in addition to the
development of new products that meet
the challenge of increased sustainability.
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properties of
peroxide cured HNBR
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HNBR terpolymers

by Victor Nesreddine and Pete Spanos,
Arlanxeo USA LLC. Therban HNBR is

a specialty elastomer with excellent
mechanical, dynamic and sealing
properties, as well as resistance to tear.
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automotive industry:
Adhesive innovations
with styrenic TPEs

by Alicia De San Luis Gonzalez, Jessica
Nolasco Santiago and Jesus Ibarra
Rodriguez, Dynasol Group. Use of
Calprene 5375X styrenic block copolymer
in hot melt adhesives for a trunk assembly
application is described.
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Apollo Tyres. A functionalized
terpolymer resin is investigated in the
three most common rubber blends:
NR/BR, NR and halobutyl, including its
co-relation with tire performance.
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From the Editor

Jill Rohrer

USTMA explores 6PPD alternatives

The U.S. Tire Manufacturers Association (USTMA), which
represents several of the world’s largest global tire companies,
has mobilized a consortium of 16 tire manufacturers to conduct
an alternatives analysis for 6PPD in tires under California’s
Safer Consumer Product Regulations (SCPR). This comes after
the decision by California Department of Toxic Substances
Control (DTSC) to act on USTMA’s recommendation to list
6PPD in tires as a Priority Product under the state’s Safer Con-
sumer Products (SCP) program.

Members include USTMA’s full members: Bridgestone
Americas; Continental Tire the Americas, LLC; Giti Tire
(USA) Ltd.; Goodyear Tire & Rubber; Hankook Tire America;
Kumho Tire U.S.A.; Michelin North America; Nokian Tyres;
Pirelli Tire North America; Sumitomo Rubber Industries; Toyo
Tire Holdings of America; and Yokohama Tire, and USTMA’s
statistical affiliate members: Double Coin North America
(CMA) LLC; Maxxis International USA; Nexen Tire America;
and Sailun Tire Americas.

“This consortium will power a collaborative approach to the
alternatives analysis process, which will yield the most effec-
tive and exhaustive review possible of whether a safer alterna-
tive to 6PPD in tires currently exists,” said USTMA President

and CEO Anne Forristall Luke. “With the DTSC taking this
action, we will continue our active and transparent work to
complete the required alternatives analysis and collaborate with
other stakeholders.”

The SCPR provides a rigorous, transparent, scientific regu-
latory framework to analyze whether potential 6PPD alterna-
tives exist. Any potential alternative to 6PPD identified through
the SCPR process must provide equivalent tire safety and per-
formance to 6PPD, while improving environmental metrics.
The SCPR framework accounts for this, including the need for
products to continue complying with Federal Motor Vehicle
Safety Standards (FMVSS) and other consumer, vehicle and
tire manufacturer requirements. USTMA has aligned with nu-
merous federal and state regulatory bodies, material suppliers,
academic and government research teams,
industry associations and other partners to
advance research into 6PPD-Quinone and
identify effective mitigation strategies.

6PPD helps prevent degradation and
cracking of tires in use. USTMA’s primary
focus will be on maintaining these critical
tire and vehicle safety benefits in any poten-
tial replacement product to ensure tire safety.
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VMI'S IGOM FINAL
MIXING PROCESS

VMI'S ICOM TECHNOLOGY BUILT ON EXTRUDER
GEAR PUMP SYSTEMS OFFERS JUST-IN-TIME
MIXING OF MASTERBATCH WITH
VULCANIZATION CHEMICALS:

= Increase Mixing plant capacity with low investment

= Short time from planning to production

= Mixing at lower compound temperature

= Blending of masterbatches for optimal compound quality
= Single process step optional with straining / preforming
= Complete line including VMI's Batch off system

vmi-rubber.com
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Oil resistant polymer with ACN contents from
22% to 39% for a wide range of viscosities to
meet your application requirements

Specialty grades available
o NBR/PVC

o Carboxylated

o Powders

Batch polymerization provides flexibility to
support your supply chain demands

Additional capacity available to meet your
production needs

Technical support to meet your processing
and product requirements




Business Briefs

GRI acquires ATRA,
expands in Europe

Global Rubber Industries (GRI) (www.gritires.com),
Colombo, Sri Lanka, has acquired ATRA Kecskemet of
Hungary, and will add it to its network of companies worldwide,

strengthening its presence

ACQU ISITION S, in Europe. With an operat-

ing presence of over 30
EX PANS'ONS years, ATRA is said to be

a versatile, dynamic and
diversified company that services material handling and other
industries and fitment services across Hungary and neighboring
countries in Europe. GRI produces high grade specialty tires
that are built sustainably using pure natural rubber in Sri Lanka.

Semperit (www.semperitgroup.com), Vienna, Austria, has
completed the acquisition of RICO Group, a global full range
supplier of customized elastomer and plastics applications.
RICO generated revenue of approximately €90 million in 2022,
and employs more than 500 people in Austria, Switzerland and
the USA. The acquisition is said to help Semperit achieve tech-
nology leadership in liquid silicone and high end mold produc-
tion, and strengthens its industrial core business.

Nexen Tire (www.nexentire.com), Yangsan-si, South
Korea, plans to expand production capacity by 40% within five
years, including building a tire factory in the U.S. and expand-
ing its existing factory in the Czech Republic. Nexen has
invested approximately £732 million in the expansion of the
factory in Zatec, Czech Republic, which will have an expected
capacity of 11 million tires per year upon completion in 2025.

Quality registrations

Bridgestone Americas (www.bridgestoneamericas.com),
Nashville, TN, announced that its Wilson, NC, passenger/
light truck tire manufacturing facility has earned International
Sustainability and Carbon Certification (ISCC) Plus recognition
for its transparency and traceability of sustainable raw materials,
including bio, bio-circular and circular based materials to replace
synthetic rubber in its transition to a circular economy.

CJ Biomaterials (www.cjbiomaterials.com), Woburn, MA,
a division of South Korea based CJ CheilJedang and a pri-
mary producer of polyhydroxyalkanoate (PHA) biopolymers,
announced that CJ Blossom Park has received laboratory accred-
itation for Acceptance of Client Testing from TUV SUD’s biode-
gradable certification for various biomaterial products, including
PHA technology developed by CJ Biomaterials.

Stahl (www.stahl.com), Waalwijk, Netherlands, a provider of
coating technologies, announced the successful recertification of
two manufacturing sites, in Germany and the Netherlands, accord-
ing to the ISCC Plus standard. The recertification of the sites by
certifying body TUV Nord means Stahl can continue to scale up
its use of renewable feedstocks across its polyurethane portfolio
and beyond. This will enable the company to offer customers
more products containing attributed renewable raw materials.

Flame

Retardants

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.

Service you expect.

CHEMICAL

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

www.hbchemical.com

FOLLOW US ON TWITTER @rubberworld
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Business Briefs

Continental partners
with Bill Morgan Tire
Continental (www.continental.com), Hanover, Germany, has
partnered with Bill Morgan Tire to open the first retread facil-
ity in Lexington, KY, in 40 years. The facility boasts more than

25,000 square feet and is said
C ONTRACTS y  tobe one of the largest com-

mercial truck tire facilities in
LICENSES Kentucky. With this facility,

Bill Morgan Tire is expecting
to do more than 15,000 retreads in the first year of offering the
service.

Continental announced that, after five years of planning,
Atlas Energy Solutions has contracted with Continental to
supply the conveyor belt for the Dune Express in Kermit, TX,
said to be a world renowned conveyor system accompanied by
digital solution components. During the planning phase, the
two companies worked closely together to solve various techni-
cal challenges that had arisen due to the size and complexity of
the project.

The Global Platform for Sustainable Natural Rubber
(GPSNR) (www.sustainablenaturalrubber.org), Singapore,
announced the addition of Sri Trang Agro-Industry Public
Ltd. as its newest member in the Producers, Processors and
Traders category. The fully integrated natural rubber company
was established in 1987, and is said to be committed to the
industry’s transition towards the sustainable and equitable pro-
duction of natural rubber at scale.

Bolder Industries (www.bolderindustries.com), Boulder,
CO, has signed a long term supply agreement with Soucy
Techno for BolderBlack, a sustainable carbon black alternative.
This is an extension of a previous agreement made between
Bolder and Soucy, said to signal a major achievement in the
recovered carbon black industry.

The United Steelworkers (www.usw.org), Pittsburgh, PA,
announced that members voted to ratify a four-year first con-
tract covering about 325 workers at Kumho Tire. USW District
9 Director Daniel Flippo said the contract provides yearly wage
improvements and other pay increases. It also includes addition
paid time off, a joint health and safety committee and other
workplace protections, all while maintining quality health care
and other benefits.

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

Orion releases
sustainability report

Orion S.A. (www.orioncarbons.com), Luxembourg, a global
specialty chemicals company, released its 2022 Sustainability
Report that highlights a variety of initiatives, including launch-

ing four sustainable

C ORPORATE, products, conducting

a Scope 3 greenhouse
FINANCIAL NEWS gas emissions inven-

tory and nearing the
completion of a massive air emissions control project. The
report describes the magnitude, complexity and impact of the air
emissions control initiative that started five years ago and is the
biggest sustainability linked project in Orion’s history.

The Center for the Polyurethanes Industry of the
American Chemistry Council (www.americanchemistry.
com), Washington, D.C., announced Sika’s SikaForce-840 L07
and Wanhua’s Wannate 9131FC as the finalists for this year’s
Polyurethane Innovation Award. The annual honor recognizes
inventive new commercial technologies within the polyure-
thanes industry. The award will be presented to the winner dur-
ing the 65th Polyurethanes Technical Conference, September
25-27 in San Antonio TX (see page 104).

UTH commits to sustainability

and environmental protection

UTH GmbH (www.uth-gmbh.com), Fulda, Germany, announced
that its management systems in the areas of quality and environ-
ment have now been certified according to the internationally
recognized norms DIN EN ISO 9001 and DIN EN ISO 14001. The
focus of the worldwide operating machine manufacturer was on
the validation of their in-house environmental management. “We
want to transparently show that social responsibility and our com-
mitment to sustainability is anchored in UTH’s corporate manage-
ment,” said Managing Director Peter J. Uth.

During the certification, the auditors examined all quality and
environment management processes that have been implemented
and continuously refined by UTH. Especially with regard to the
environment, all information concerning relevant topics in the dif-
ferent departments were evaluated. These include, for example,
ecological aspects in the product development and the production,
the selection of suppliers, the handling of hazardous substances or
in the waste separation and disposal. Additionally, the examiners
inspected the risk management and the emergency plans.

“The auditors have confirmed that our environment manage-
ment fulfills the required criteria for DIN EN ISO 14001:2015,”
said Uth. “This certification is a determined step for UTH GmbH
because it is a decisive benchmark for our customers: environmen-
tal protection, sustainability in the supply chain, as well as transpar-
ency are continuously gaining importance in business relationships.
The certification according to DIN EN ISO 9001 is also a highly
gratifying result. It proves the high standard of our quality manage-
ment system, which many of our customers from the rubber, tire

and silicone industries worldwide rely on,” Uth added.

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.

¢ Accelerators * Magnesium Oxide

¢ Antioxidants & ¢ Nitrile, SBR, Natural
Inhibitors Rubber

* Biocide * Plasticizers

» Carbon Black * Process Aids

¢ Dispersions » Stearates

e Fatty Acids e Sulfur

* Flame Retardants * TiO?

¢ Lubricants * Waxes

Service you expect.

CHEMICAL

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

www.hbchemical.com
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Revolutionize metal preparation for rubber bond
with Guyson Industrial Vaqua Wet Blast Systems

Our innovative wet blast technology increases the rubber bond up to 120%. '// WBS AT
: : : : : Z= SYSTEMS
At the same time, it scrubbs parts clean during the blasting process while

using 70% less media than dry-blasting.

Guyson wet blast systems are specially designed to increase rubber bond
durability, thanks to added corrosion resistance inhibitors. Trust Guyson to
provide high quality prep for coating solutions and create lasting
results for your products!

ADVANTAGES OF GUYSON WET BLAST SYSTEMS
OVER DRY BLASTING FOR RUBBER BONDING:

+ Increases the rubber bond up to 120% FULLY CUSTOMIZED AUTO KOMET

VAQUA® WET BLASTING VS + Wet blasting provides better control over surface WET BLAST SYSTEMS Automated Industrial
° roughness, creating an ideal texture for strong Engineered and wet blast system
DRY BLASTING rubber bond adhesion. built to customer

+ Guyson Wet blasting combines the abrasive action specifications
0 of blasting media with water, making it more efficient

Vaqua Wet at cleaning metal surfaces and removing contaminants.

Tgﬁ:ﬂﬂg + The combination of cleaning, surface roughening, and
i 8y controlled finish promotes enhanced adhesion of the

A B rubber bond.

* The blast slurry helps cool the surface, protecting
delicate or heat-sensitive metal substrates.

+ Wet blasting minimizes the generation of dust
A. Crude dry grit or sand blasting direct media to and debris, improving the working
metal contact. Continuation of downward force environment and reducing cleanup.

causing impregnation. * Wet blasting reduces operator exposure to AUTO KOMET DRUM IN-LINE SYSTEM

" hazardous airborne particles, ensuring a safer BLASTER
B. Vaqua wet blast processing water buffer work environment. Affordable manual

between metal and media cushions shock Affordable manual wet blast system

d dead d d f . This is the best i
;?oce::fcf?rsub(l))‘gp\ggr:di:gr.ce 515 the bes These advantages make wet blasting a beneficial choice wet blast system with for shop usage

for preparing metal surfaces prior to rubber bonding. large cabinet

For more information go to: Call today for free lab testing And begin “your” start to a better finish

Y
guyson.com ds ) £fin) US and Canada: 1-800-228-7894  International: +1 518-587-7894



Global TPE market to grow at 9.5% CAGR

The global thermoplastic elastomers
(TPE) market is slated to expand at an
approximate 9.5% CAGR (compound
annual growth rate) between 2023 and
2035, according to a report from Re-
search Nester. The market is predicted to
reach $76 billion by the end of 2035, up
from $26 billion in 2022.

The rapidly increasing demand for
consumer and industrial electronic and
electrical products, along with the grow-
ing use of elastomers in everyday elec-
trical and electronics products, will push
demand. Due to their flexibility, electri-

cal resistance, wear resistance, durability
and UV stability, there is increased usage
of TPEs in computing products, mobile
telephone components, television, radio,
cables, plugs and sockets. It is estimated
that the total consumer electronic indus-
try’s revenue in 2023 will reach more
than $700 billion, whereas the average an-
nual growth rate of the industry will reach
nearly 11% from 2023 to 2027, which is
almost four times more than the previous
year’s average.

The study says the market in the Asia
Pacific region is estimated to be the larg-

USTMA sees decline in tire shipments

The U.S. Tire Manufacturers Association (USTMA) projects total U.S. tire shipments
0f 325.4 million units in 2023, compared to 332 million units in 2022 and 332 million
units in 2019.

Compared with 2022, original equipment (OE) shipments for passenger, light
truck and truck tires are expected to change by 5.6%, -0.5% and 0.0%, respectively,
with a total increase of 2.3 million units. Replacement passenger, light truck and truck
tire shipments are also projected to change by -1.5%, -3.6% and -16.0%, respectively,
with a total decrease of 8.9 million units.

The U.S. Tire Manufacturers Association is the national trade association for tire
manufacturers that produce tires in the U.S. Its 12 member companies operate 58
tire related manufacturing facilities in 17 states. U.S. tire manufacturing has an an-
nual economic footprint of $170.6 billion and is responsible for more than 291,000
U.S. jobs in manufacturing, distribution and retail. The industry supports more than
510,000 additional U.S. jobs in supplier and induced activities, totaling more than
801,000 jobs nationwide.

USTMA is said to advance a sustainable tire manufacturing industry through
thought leadership and a commitment to science based public policy advocacy. Its

member company
tires are said to

2023 2022 % Units pOSSIEle' USTMA
forecast change +- MEMbETS are com-
Original equipment tires mitted to continu-
Passenger 439 416 56 23 ous improvement
nght truck 6.2 6.3 -0.5 0 of the perfomlance
Truck 6.5 6.5 0 0 of their products,
Replacement tires worker and con-
Passenger 2105 2137 -15 -32 sumer safety, and
Light truck 359 372 -36 -1.3 environmental
Truck 22.4 26.6 -16 -4.3 Stewardship' Fur-
Total 3254 332.0 2 .gg | ther information is
available at www.

All shipments in millions. Figures are rounded. USTires.org.
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est by the end 0f 2033. The region’s grow-
ing population, rising urbanization and
rapidly expanding construction industry,
all of which are driving up demand for
durable and flexible materials for extrud-
ed weather seals, are expected to drive up
TPE market growth in the region over the
forecasted period.

Europe’s TPE market is estimated to
have the highest CAGR by the end of
2033. The rapidly rising research and
development investments in the region,
along with the growing demand for non-
toxic recyclable polymers that are highly
eco-friendly and biodegradable, in ad-
dition to the increasing demand for bio-
based products with high strength, light
weight and relatively low processing
costs to adhere to the sustainable devel-
opment goals in the region, are expected
to boost the market growth in the region.
Research and development investments
in Europe hit 8.9% in 2021, compared to
a 2.2% COVID-19 pandemic related dip
in 2020. Furthermore, the adoption of cli-
mate neutral practices endorsing a green
economy in the region is further expected
to contribute to regional market growth in
the upcoming years, the study says.

The growing adoption of environmen-
tally friendly and easy-to-recycle materials
worldwide is expected to propel segment
growth over the predicted time frame.
Furthermore, in the thermoplastic elasto-
mer versus rubber comparison, TPEs offer
better environmental advantages.

The thermoplastic vulcanizates (TPV)
segment is anticipated to be the largest by
the end of 2033. TPV’s unique combina-
tion of properties, such as its flexibility,
strength and resistance to abrasion, tem-
perature and chemicals, makes it ideal
for use in a wide variety of applications,
including automotive, electrical/electron-
ics, construction and consumer products.
These benefits are expected to drive the
demand for TPV in the coming years.
Moreover, TPV is a thermoplasic elasto-
mer made from a blend of polypropylene,
EPDM rubber and other materials, mak-
ing it strong, flexible and recyclable.



Technical Expertise?
We’ve Got This!

In materials distribution everyone
claims to have “technical expertise,”
so how do you know if a company
really knows their stuff?

For over 90 years, Harwick Standard
has been providing customers with
world-class materials as well as
excellent technical assistance.

We encourage you to give us a call.
Ask us about your business, talk to
us about your process, and then you
can be the judge of our technical
expertise.

We think you’ll agree when we say,
“We’ve got this!”

=1%¥[E] harwick.com
ﬁ% Akron, OH 1.800.899.4412 @ Ntﬂ'mctd

Ol Pico Rivera, CA 1.800.883.9911 ecstento 1o 10 oo



Thermal interface material for electrical use

Freudenberg Sealing Technologies has developed a silicone
based elastomer, calling it a thermal interface material, for a
wide range of complex electrical applications. For the new ma-
terial, silicone is mixed with inorganic fillers that make it ther-
mally conductive. These fillers are special non-conductive metal
compounds. It combines seemingly incompatible properties,
since it is good at conducting heat, while also providing electri-
cal insulation.

Universal applicability was the goal of Freudenberg Sealing
Technologies in developing this new elastomer. What all the
customer projects have in common is their enormous complex-
ity; for example, the charging port of an electric car. One car
manufacturer has already used this in high quantity series pro-
duction. Behind the charging port cover, the vehicle displays a
usual multi-pin connector for the charging cable, embedded in a
plain plastic front. What remains invisible is the high tech area
right behind it. Here are several components whose interaction
is essential for the thermal management of the charging process:
a circuit board with temperature sensors, measurement and con-
trol electronics for charging management, all secured inside a
housing about the size of a hand.

At the same time, via the integrated and innovative thermal
interface material (TIM), this ensures the best possible thermal
conductivity between the housing and the sensors. It picks up the
heat flow through the copper wires connected to the battery and
passes it on to the temperature sensors, thus promoting the rapid
buildup of charging control, including the continuous thermal
management of the vehicle battery.

The two-component plastic housing has a complex three-
dimensional geometry, since the charging plug’s connection
poles pass through it. It reliably keeps the easily bent board in
place and facilitates the assembly. The electronics unit is clipped
in with snap connections. The new elastomer supports precise
contact while its electrical insulation capability shields the sen-
sitive electronics from the charging voltage of up to 800 volts.
Freudenberg Sealing Technologies manufactures the housing
with injected elastomer, and provides it to an automotive sup-
plier, which in turn produces the module ready for installation
by the automaker.

“This project was right up our alley, because our material is
predestined for a wide range of complex electrical applications.
With its numerous qualities, it provides the right answers,” said
Armin Striefler, product and process developer at Freudenberg

Sealing Technologies. “An important advantage for efficient se-
ries processes: The elastomer material can be processed through
injection molding. This also makes its use very flexible, since
nearly all three-dimensional geometries are possible and, thanks
to the material properties, it always adheres optimally to the sub-
strate, whether plastic or metal. It can be sprayed on directly, and
does not need primer,” Striefler added.

Thermal conductivity for the new material is 1.7 to 2 watts
per meter and Kelvin. For comparison, the thermal conductivity
of air is 0.026. The manufacturing process makes thin walled
components possible. According to the heat equation from the
Fourier equation, this is good for thermal conductivity. “We
have had very good experiences with thicknesses between 0.8
and 3 millimeters,” Striefler reported. “For physical reasons,
heat transfer decreases when the walls are thicker.”

The material achieves a CTI value of 600, placing it in the
best possible protection class for tracking resistance. The dielec-
tric strength is more than 10 kilovolts per millimeter. This means
that the common test voltages of 2.4 to 4 kilovolts will not pose
any particular challenges for the material. Its hardness is around
35 durometer A.

Being able to use an injection molding process is a definite
plus. The specific production process prevents trapped air both
in the elastomer and on the contact surfaces with other materi-
als. This might otherwise lead to electrical problems, such as
voltage breakdowns. The material is fire resistant in accordance
with UL94 with classification VO, which puts it at the highest
possible safety level.

Effective heat dissipation is a prerequisite for efficient pro-
cesses in numerous electrical applications, wherever consider-
able computing power is required or high currents are flowing.
At this time, typical applications are in the field of electromobil-
ity; not least because of the significant requirements when the
charging voltage is 800 volts, which is increasingly common
in electric vehicles. Cooled busbars in traction batteries are one
example. Especially during fast charging or high power output,
these heat up with relatively high intensity.

The range of applications is vast. This is evident in the exam-
ple of an oil resistant TIM that is currently in pre-development
at Freudenberg Sealing Technologies. A material like this goes
even further in expanding the potential applications. “We wel-
come tricky challenges,” Striefler concluded. “Because that is
exactly where this material is in its element.”

Oil, Gas & Energy sponsored by AGC Chemicals Americas, inc.
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Latex Today with Jim Finn

Masterbatches: A cost effective system
for latex compounding raw materials

A wide variety of rubber products is produced from natural or
synthetic latex. The latexes, while having some unique and in-
teresting physical and chemical properties, are typically formu-
lated with other chemical ingredients to improve, stabilize and
protect these unique properties.

There are five distinct categories of materials often used in a
latex formulation:

« Curatives: sulfur, zinc oxide

* Accelerators: dithiocarbamates, thiurams, etc.

Jim Finn is principal consultant for FinnTex
LLC. Finn was formerly president of Akron
Dispersions, a provider of dispersions and
emulsions, and a processor of finely powdered
chemicals, elastomers and formulations. Finn
has authored technical papers on latex and
has chaired many latex conferences.

* Antioxidants: phenolics and amines

* Fillers: clays, carbonates, etc.

» Modifiers: plasticizers, extenders. etc.

These materials are added to the latex as aqueous or water
based dispersions. The addition of all of these materials as a
single dispersion is called a masterbatch.

Dispersions

Aqueous dispersions are defined as water insoluble compound-
ing ingredients added to the latex in the form of a stable, fine
particle, heterogenous water based system. The first law of latex
compounding is “Do no harm.”

It is a key requirement that dispersions, when added to the
latex, not cause instability or minimize the latex’s unique prop-
erties. A preferable outcome would be an improvement in the
stability of the latex.

It should be noted, however, that because a fine particle dis-
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Latex Today

persion has a high surface area, it is capable of “robbing” the
soap stabilizer present in the latex. The soap, already present in
the raw latex, will be “shared” with the new particle addition. It
is not untypical for an additional amount of stabilizer to be
added to the latex to retain its stability.

The second law of latex compounding is “Gravity always
wins.” That is, when ingredients are added to the latex, they
have a tendency over time to settle to the bottom of the con-
tainer. This sedimentation is, in many ways, directly related to
the particle size and its density.

Sulfur is twice as heavy as water, and zinc oxide is nearly six
times heavier. It is logical. The Stokes Law demonstrates that a
particle with a radius of 2 will settle in a viscous fluid four times
faster than a particle with a radius of 1.

Particle size reduction is accomplished in a variety of ways.
First, the dispersion recipe calls for a concentration of “active”
ingredients to be in a range of 50% to 60%, at least. A dispersing
agent is added during mixing to effectively minimize agglomer-
ates of powdered chemicals. This is called the slurry stage. This
stage will not reduce the particle size, but merely break up the
agglomerates.

The next stage, milling or grinding, will actually reduce the
size of the particle.

There has been a variety of machines designed over the years
to accomplish this particle size reduction from ball mills, sand
mills, attritors and horizontal mills. What all of these have in
common is the employment of grinding media, motion (tum-
bling, churning, sliding and cascading), point of contact and
grind time.

Grind time or residence time in the mill is determined by a
number of factors, such as material being dispersed, dispersion
recipe, type and density of media, material charge (weight or
volume) and rotational speed of the mill. Optimizing these fac-
tors will enable the dispersion manufacturing to produce the
finest particle size in the shortest amount of time.

Ideally, the particle size of a dispersion can be represented
graphically using a laser particle size analyzer. It will show the
particle size distribution of the dispersion.

Percent by volume is always a better way to characterize the
dispersion, rather than percent by number. Using percent by
number will show an artificially lower particle size than is actu-
ally the case. Comparing particle size graphs of a material dis-
persed in August with one produced in June will reveal the
consistency of a process. Rechecking the particle size of the
June product in August will show if the dispersion is still stable
and has not reagglomerated. A six month shelf life, at least, is
the goal.

Masterbatches

The addition of four or five compounding ingredients, as disper-
sions, to the latex represents a number of activities that qualify
as opportunities for error that could contribute to variability in
the final product. From the selection of the various raw materials
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Latex Today

from inventory, determination of the required amount of each
material in the formulation, weighing each material, dispensing
each material, and the necessary cleanup to minimize cross
contamination in preparation for the next batch, all present op-
portunities for error. Add the variability of additional shift work,
along with the necessary training requirements, and one can see
a need for streamlining the process.

A single dispersion containing the necessary four to five key
ingredients for the latex compound will eliminate excess stock
keeping units (SKUs). Purchasing and inventory control be-
come easier. Staging these materials in preparation for com-
pounding also becomes less complex, i.e., “Did I just add the
sulfur, or didn’t I?”

Anecdotal observations when comparing masterbatch results
with single dispersions results on the latex film properties have
shown a clear improvement of film quality. One particular rea-
son offered for this phenomenon is the “juxtaposition” or
“marinating” of the individual raw materials in a single disper-
sion.

Compounding and processing latex are not easy. Master-
batches may allow the manufacturer to simplify and stabilize
their process to insure product consistency.
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Patent News

Butyl rubber reactive bonding layer
for pre-paving reactive-bonding
waterproofing coiled material, prep-
aration method thereof and pre-pav-
ing reactive-bonding waterproofing
coiled material

U.S. patent: 11,655,401

Issued: May 23, 2023

Inventors: Yuqin Xiong, Ning Yang,
Ning Tan and Yang Liu

Assigned: Beijing Oriental Yuhong
Waterproof Technology

Key statement: A butyl rubber reactive
bonding layer for a pre-applied reac-
tive-bonding waterproofing coiled
material, a preparation method thereof
and a pre-applied reactive-bonding
waterproofing coiled material, relating
to the technical field of high molecular
pre-applied materials, are disclosed.
The butyl rubber reactive bonding layer
is prepared mainly from the following

raw materials: 100 parts of a raw rub-
ber, 9.5-15.5 parts of a linear tackifier
containing a terminal hydroxyl struc-
ture and 12.5-19.5 parts of an active
filler. The active filler includes active
silicon dioxide and aluminium oxide.

Cable for a tire

U.S. patent: 11,655,586

Issued: May 23,2023

Inventors: Fanny Layec, Rémi Pinaut,
Marie Chassagne and Laurent Bucher
Assigned: Michelin

Key statement: A cable as may be used
in a tire, including a pneumatic tire.
The cable is constructed in a manner
that can provide a desired stiffness to a
tire, as well as a certain amount of
structural elongation. The cable can be
provided in a manner that does not
necessarily result in an increase in the
overall weight of the tire as would

occur by, e.g., increasing the diameter
of a conventional cable construction.

104 110 100

High performance rubber damping
material and method for preparing
the same

U.S. patent: 11,661,467

Issued: May 30, 2023

Inventors: Hongchao Liu, Heping Yu,
Qifang Wang, Yongzhen Li and Zheng
Peng
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Compeiense in Campeunding

Installing Solar Panels
in PTE Compounding
de Mexico

In an era of increasing environmental
consciousness and the pursuit of
sustainable energy sources, PTE

Compounding de Mexico has driving by
a strong commitment to sustainability
and reducing our carbon footprint by
installing solar panels. We successfully
installed a state-of-the-art solar panel
system on our factory's rooftop.

The installation process was a significant
undertaking that involved careful
considerations of our energy needs, available
space, and local regulations. Our team worked
closely with experienced engineers to design a
customized system that maximizes energy
generation and efficiency. The installation was
executed seamlessly, and we are now reaping
the rewards of clean, renewable energy.

Since the solar panels were installed, we have
experienced a significant reduction in our
electricity costs. The power generated from
the panels has allowed us to rely less on
traditional energy sources, resulting in
substantial savings. Our solar panel
installation has not only transformed our
factory into a more environmentally friendly
facility but has also set an example for other
businesses in our industry. We are proud to be
at the forefront of the renewable energy
movement, and we hope to inspire others to
follow suit.
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Patent News

Assigned: Agricultural Products Pro-
cessing Research Institute, Chinese
Academy of Tropical Agricultural Sci-
ences

Key statement: The present disclosure
discloses a high performance rubber
damping material and a method for
preparing the same, relating to the
technical field of damping materials.
The method for preparing the high per-
formance rubber damping material
includes: grafting hydroxyethyl meth-
acrylate and lignin to a rubber molecu-
lar chain of natural rubber latex
through graft copolymerization reac-
tion, so as to obtain a high perfor-
mance rubber damping material. This
method adopts natural rubber latex as
a base material; the hydroxyethyl
methacrylate and lignin are grafted to
the rubber molecular chain of natural
rubber latex through graft copolymer-

ization reaction to form a semi-inter-
penetrating network structure.

Silica reinforced rubber composition
containing a multi-functional group
functionalized elastomer and tire
with tread

U.S. patent: 11,661,500

Issued: May 30, 2023

Inventors: George Jim Papakonstanto-
poulos, Aaron Patrick Murray, Bruce
Raymond Hahn and Teresa Diane
Martter

Assigned: Goodyear Tire & Rubber
Key statement: This invention relates to
a rubber composition containing filler
reinforcement comprised of precipitat-
ed silica with silica coupling agent
therefore and conjugated diene based
elastomer which contains end chain
functionalization with multi-functional
groups. The groups functionalizing the

elastomer are multi-functional in the
sense of containing one group reactive
with at least one of said precipitated sil-
ica and silica coupling agent and anoth-
er different group reactive with diene
based elastomers through sulfur cure of
the rubber composition. A sulfur cured
rubber composition containing said end
chain functionalization is provided. A
tire is provided having a component
comprised of said rubber composition.
Representative of said tire component
is a tire tread.

Process for preparing compounds
for tires and tires comprising them
U.S. patent: 11,661,498

Issued: May 30, 2023

Inventors: Antonio Susanna,
Raffaella Donetti, Luca Giannini,
Thomas Hanel, Roberto Scotti and
Barbara Di Credico
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Patent News

Assigned: Pirelli Tyre S.p.A.

Key statement: The present invention
relates to a process for preparing a vul-
canizable elastomeric compound for
tires, characterized by the use of a par-
ticular vulcanization-activating filler
and by the methods of adding addi-
tives, in particular the compatibilizing
agent (silane), which occurs only after
completion of the reaction between the
activating filler comprising zinc and
the fatty acid (stearic acid). The pres-
ent process, advantageous in itself due
to the possible reduction of the times
and of the energy required for vulcani-
zation, allows preparing compounds
which, with the same performances
compared to the traditional ones, can
have a reduced zinc content and conse-
quently a lower release thereof from
tires during use at an environmental
level.

Fluoropolymer thermoplastic elasto-
mer

U.S. patent: 11,661,508

Issued: May 30, 2023

Inventors: Ramin Amin-Sanayei, Sam-
uel Devisme, Florent Abgrall, Jerome
Chauveau, Anthony Bonnet and Greg-
ory O'Brien

Assigned: Arkema

Key statement: The invention relates
to an object or object part made from a
composition comprising at least one
fluoropolymer F, wherein: the at least
one fluoropolymer F comprises vinyli-
dene fluoride units and at least 30
wt.% of units derived from at least one
monomer of formula (I): (I)
CX,;X,=CX,Y, wherein each of X, X,
and X; is independently selected from
H, Cl, F, Br, I and alkyl groups com-
prising from 1 to 3 carbon atoms
which are optionally partly or fully

halogenated and Y is an alkyl group
comprising from 1 to 3 carbon atoms
which is optionally partly or fully
halogenated; the proportion of the at
least one fluoropolymer F in the com-
position is at least 80 wt.%; and the
viscosity of the composition is at least
1,000 Pa's at a temperature of 230°C
and at a shear rate of 100 s-1.

Resin modified vegetable oils in rub-
ber compositions and tires

U.S. patent: 11,667,775

Issued: June 6, 2023

Inventors: Kelsey Elizabeth Cantwell,
Stephan Rodewald, Joseph John Kulig
and Paul Harry Sandstrom

Assigned: Goodyear Tire & Rubber
Key statement: The present invention
is directed to the use of modified vege-
table oils in rubber compositions and
in tires.
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Sustainable additives

by Joel Neilsen and Antonia Albers, Lanxess

Efforts to make rubber products more environmentally friendly
(green) continue to increase (ref. 1). These efforts have become
increasingly important to all rubber companies, large and small.
Suppliers that produce rubber additives have increasingly fo-
cused efforts to provide products to the rubber industry that
help meet the goal of increased sustainability. In this regard,
Rhein Chemie (RCH), a business unit of Lanxess, currently has
a sizeable portfolio of sustainable additives for rubber com-
pounds, and also continues to explore the development of new
products that meet the challenge of increased sustainability.
This article will focus on currently available products and fu-
ture products under development that will aid rubber compa-
nies in achieving the goal of more environmentally friendly

for the rubber industry

products. Lanxess has two major commitments to the effort of
increased sustainability: become climate neutral by 2040 (fig-
ure 1) and carbon neutral by 2050 (figure 2).

RCH additives can contribute to rubber product sustainability
in a number of ways, as will be discussed. Figure 3 illustrates the
sustainability cycle as it relates to Rhein Chemie additives: Cer-
tain additives are efficiently produced from renewable raw materi-
als, which in turn are then shipped to RCH customers. Some RCH
additives are not produced from renewable resources, but their use
helps to extend the life of rubber products, which can allow for
fewer products to be required. Other additives aid in the depoly-
merization of natural rubber, allowing it to be blended with virgin
rubber, thus extending its post consumer useful life. Asterisks in
figure 3 illustrate the areas of sustainability that will be discussed
in this article: additives from renewable raw materials, additives

Figure 1 - Lanxess goal: climate neutral by 2040
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*<300 kt CO,e emissions per year, reduced by compensation
measures

Three-pillar strategy

Major impact projects

Promote coal phase-out in chemical parks
Nitrous oxide reduction at plant in Antwerp
Switch to renewable energies in India

Decouple emissions and growth
Climate targets for each business unit
CO,e footprint as a criterion for growth and acquisitions

Technological innovations

Increase energy effciency in Verbund structure

Focus research on climate neutral processes and
technological innovation

Figure 2 - climate protection is of utmost importance for Lanxess
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Figure 3 - contribution of rubber additives
to sustainability along the product lifecycle

L To offer a broad
product portfolio | s %
To support &1 based on renew- & 2 v
the :‘ry -

. - able orrecycled
r?cy(tz)lg 9wl “Raw raw materials
O eIy materials
products R To apply
P s state-of-
s . hein Chemie the-art
t Recycling Fproduction production
——— = of products
with efficient
To enhance ! material and
sustainability energy use
of customer
products by «progyct use [-ogistics and
improving sales
lifetime or E.l AR To better serve
energy f l customers by
CONSUMPHON =k reducing
= ] emissions
e footprint

that extend the service life of rubber products and an additive that
depolymerizes natural rubber. A final section will focus on new

Figure 4 - products supporting sustainability
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Aramid fiber W fﬁ
masterbatches o
,/
‘ 4
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sustainable additives that are currently under development. Figure
4 lists the specific products that will be discussed in each category.
The first section of this article will focus on those specific products
that are produced from sustainable raw materials.

Figure 5 - Aktiplast PP Veg

Sustainability
Aktiplast PP Veg

* |s based on sustainable raw
materials

- Contains 87 wt.% renewable,
plant based raw materials

+ 100 wt.% of the organic part is
plant based

Aktiplast PP Veg has the same analytical and application
technological data as Aktiplast PP

1. Plant

2. Plant based raw materials
(eg., fatty acids)

CO, + Hy0, minerals, light

&=

1. Plant I

m

2. Animal

2. Animal raw materials
(eg., fatty acids)

Products for rubber industry AR
prvrt,
o

pus b

Table 1 - Aktiplast PP Veg

Performance and application
*Results of a carbon black containing sidewall compound based on NR/BR
Property Testing Reference Oil Aktiplast PP Veg
(%) (%) 2%
Rheology Mooney (MU) 100 89
Rheo vulcameter (mm3) 100 121
Extrusion m, p, edge (g/minutes, bar) 100/100/6 97/91/8
Scorch 120°C TS 5 (minutes) 100 100
Vulcanization Curing times TC 95 (minutes) 100 105
Dynamics De Mattia (keyc.) 100 250
HBU (inner temperature) (°C) 100 94
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Figure 6 - raw materials and products

Aktiplast PP Veg in an NR/BR tire sidewall
compound as compared to a non-aromatic pro-
cessing oil. Both processing aids effectively

Products based on renewable resources

Oleochemicals
Natural fatty alcohols

Fatty alcohol alcoxylates,
sulfates and ether sulfates

Glycerin
Fatty acids and esters
Fatty amines

Methyl esters

Aflux 42; PRRM: 85%

PRRM: Percentage of
Renewable Raw Materials

Aktiplast; PRRM: ~87%
Aflux 54; PRRM: 89%

Aflux 18; PRRM: 94%

reduce viscosity, but Aktiplast PP Veg is supe-
rior for extrusion rate (Rheo Vulcameter), edge
appearance, DeMattia flex to fatigue and heat
buildup. A number of other RCH processing
promotors are based on renewable oleochemi-
cals, as illustrated in figure 6. The processing
promotors listed are effective in a variety of
elastomers, and all contain a very high percent-
age of renewable components.

Rhenopren EPS factice

A unique processing aid is factice, which is
primarily vulcanized unsaturated vegetable oil.
Factice yields a rubbery material that improves
the processing characteristics, surface appear-

Aktiplast PP Veg

Oleochemistry is based on vegetable and animal oils as op-
posed to petroleum oil (ref. 2). Oleo chemicals include many
components of RCH processing promotors, including: fatty
acids, fatty acid methyl esters, fatty alcohols and fatty amines.
Figure 5 illustrates the differences in composition between
standard Aktiplast PP and Aktiplast PP Veg. Both are zinc salts
of high molecular weight fatty acids, but PP Veg contains no
animal based fatty acids. Table 1 illustrates the effectiveness of

ance and ozone resistance of rubber com-
pounds. Figure 7 lists a number of factice grades available from
RCH. All are made from sustainable vegetable oils, and Rhe-
nopren EPS is highlighted here because it can be used in com-
pounds that are vulcanized with either sulfur or peroxide. Since
factice is vulcanized, it adds to the overall crosslink density of
a rubber compound. Factice grades are effective in maintaining
complex extruded rubber profiles’ shape stability prior to vul-
canization. Figure 8 summarizes the benefits that factice bring
to rubber compounds, including improved filler dispersion,

Figure 7 - Rhenopren factice

Sustainability Product portfolio
; ; Product
Crosslinked vegtable oils Rhénoprentia
v Rhenopren
‘ » Asolvan
- evg Rhenopren
Asolvan T
e Rhenopren C
i Q:;‘-.? Rhenopren EPS
3 -'. ,«;} Rhenopren HF
& Sty Rhenopren ZD
Rhenopren EPS

Description
Pure rapeseed oil crosslinked with sulfur
Castor oil crosslinked with sulfur

Castor oil crosslinked with sulfur, blended with refined rapeseed oil

Refined rapeseed oil crosslinked without sulfur and hardened
Vegtable oil crosslinked without sulfur or chlorine

Refined rapeseed oil crosslinked with sulfur

Refined rapeseed oil crosslinked with sulfur in mineral oil

Figure 8 - Rhenopren factice

Performance
» Promotes dispersion of fillers and absorption of plasticizers

+ Improves air release during extrusion (degassing)
* Reduces swelling

+ Enhances the form stability and green strength of unvulcanized extrudates

« Improves extrusion rates (acts as a lubricant, reduced stickiness)

Application

+ Hoses, profiles, molded goods, roller sheets
+ Standard dosage 10-30 phr

Rhenopren EPS in covering on roller shell
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Figure 9 - Rhenogran WP

Sustainability

+ Biodegradable material

» Rhenogran form offers the opportunity for
+ Shorter mixing cycles
» Better dispersion in rubber compounds
* Better uniformity in products
» Smaller amounts needed

+ Naturally occuring (non-regenerated) cellulose fiber (wood pulp)

Product portfolio

Product Active  Polymer Color
content  binder
Rhenogran WPD-70/SBR 70% SBR Black

Rhenogran WPDX-73/SBR 73% SBR Black
Rhenogran WPH-65/EPDM 65% EPDM Black
Rhenogran WPW-77/PVC 77% PVC Gray

plasticizer absorption (thus lower compound swell), improved
unvulcanized shape retention and higher extrusion rates.

Rhenogran WP cellulose fibers for reinforcement

WP is short for wood pulp, which is obtained from the forestry
industry. Figure 9 lists the features of wood pulp and the grades
of predispersed wood pulp offered by RCH. Predispersion in an
elastomeric binder is essential to successfully disperse wood
pulp in rubber compounds. Rhenogran WPD-70/SBR and Rhe-

Figure 10 - Rhenogran WP

Performance

Using short fibers in rubber

+ Modifies and improves mechanical properties of rubber
compounds

+ Leads to reinforcement of articles

+ Leads to improved service life

*» Reduces costs compared to textile reinforced articles

* Lowers the conductivity

Effect of anisotropy on physical properties

Effect of orientation: Soft Stiff
* Reinforcement Similar to conventional
« Stiffness rubber compound

» Compression strength/{
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nogran WPH-65/EPDM contain a resorcinol-formaldehyde
resin, and with the addition of a methylene donor such as
HMMM, will create a resinous bond between fiber and rubber.
Rhenogran WPDX-73/SBR and Rhenogran WPW-77/PVC do
not contain the resin and, therefore, will not form a chemical
bond, but will provide strength and shape retention through
physical dispersion in rubber compounds. All of the predis-
persed wood pulp grades are effective for cut chip resistance in
off-road tires and other applications that experience severe
service conditions. Figure 10 illustrates a unique aspect of
wood pulp fibers dispersed in a rubber compound: anisotropy.
When the fibers are initially mixed into the compound, they do
not have a particular orientation. However, as the compound is
processed, the majority of fibers (approximately 80%) align
themselves lengthwise in the same direction as the process se-
quence, e.g., extrusion or calendering. Stiffness and reinforce-
ment properties are greater in the compound in the direction of
fiber alignment. Figure 11 shows the increase in compound
tensile properties in the fiber aligned direction versus perpen-
dicular to alignment, and also compared to no fiber reinforce-
ment and the addition of reinforcing carbon black.

Green silica produced from rice husks (developmental)
Precipitated silica is SiO, and can be produced from a variety
of raw materials, with the primary one being sand (quartz) (ref.
3). However, renewable biomass materials are also a source of
silica, and these are considered sustainable (ref. 4). Figure 12
focuses on rice husks, considered waste, as a green source of
silica. Husks are first separated from the rice grains, combust-
ed, and the silica is then purified from the residual ash. Husks
contain a high concentration of high purity silica. RCH is ex-
ploring their use as an additive for dry liquid concentrates, and
also as an effective partitioning agent.

Products to extend service life
The following products, Vulcuren, Perkalink and Rhenogran
P95 and P91, are produced by RCH and extend the useful ser-



Figure 11 - Rhenopren WP

2 — .~ — Nofiber
45 | |———_ — ——"—. — +4 phr WPDX-73/SBR
— +3 phr CB

4 | Parallel to pull force

Tensile strength (MPa)

0O 10 20 30 40 50 60 70 80 90 100
Elongation (%)

25 ’nm . L
M)
g AT
___ 20 | Perpendicular to pull force
&
=
< 15
iS)
C
o
® 10
o)
D — No fiber
8 5 — +4 phr WPDX-73/SBR
— +3 phr CB
OO 50 100 150 200 250 300 350 400

Elongation (%)

Figure 12 - green silica

Sustainability

- Silica made from rice husk

+ 20-25% of the dry weight of paddy rice, considered waste
+ Contains high silica content: 15-28 wt.%

Rice husks = Ash T Silica
Milling Burning Precipitating
20-25% 20% 85%

Application

* Many silica grades are commercially available

» Rhein Chemie plans to integrate silica in products (e.g., dry
liquids)

» Status: Samples are under evaluation in the laboratory

vice life of rubber products, and thus reduce the number of new
products required for a particular application.

Vulcuren antireversion agent and crosslinker
Vulcuren forms a unique hybrid crosslink during vulcanization

Figure 13 - Vulcuren

Sustainability

» Bifunctional crosslinker with accelerating effect

+ Retention of dynamic behavior during aging
— Highly reversion resistant vulcanizates

» Lifetime of the product will be extended

/
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Performance

» Thermodynamically stable and flexible hybrid crosslinks
+ Good physical and viscoelastic properties of vulcanizates

Vulcuren
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Figure 14 - Vulcuren

Crosslink formed during vulcanization
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Figure 15 - Vulcuren

Crosslink formed during vulcanization
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Figure 16 - Vulcuren

MDR at 180°C, natural rubber truck tire tread
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(figures 13 and 14). This crosslink is stronger and more flexible
than typical polysulfidic crosslinks, which tend to break down
to some extent during vulcanization and in service (e.g., large
tires composed of high levels of natural rubber). Flexible hy-
brid crosslinks from Vulcuren help to stabilize the network, as
seen in figure 15: Total crosslink density stays more constant

with Vulcuren after overcure. Figure 16 clearly shows how
Vulcuren virtually eliminates reversion as measured by rheo-
meter maximum torque. The same natural rubber compound
cured with a conventional and semi-efficient cure system
shows typical reversion. Figure 17 summarizes Vulcuren’s
properties that help extend the service life of rubber products,
such as heavy duty tires, conveyor belts, etc. Note that Vul-
curen is also an effective replacement for secondary accelerator
DPG (diphenyl guanidine) in green tire tread compounds (an
environmental improvement, since DPG emits large amounts
of the harmful VOC aniline during and post vulcanization).

Perkalink 900 antireversion agent and crosslink repair

In contrast to Vulcuren, Perkalink 900 is inert during vulcaniza-
tion, unless significant overcure occurs. Figure 18 shows the
structure of Perkalink 900 and how it repairs polysulfidic cross-
links that have degraded. Figure 19 illustrates the strong, flexi-
ble crosslink formed by Perkalink 900 via a Diels-Alder mecha-
nism. Table 2 shows that under normal vulcanization conditions,
Perkalink 900 does not affect cure properties, such as cure rate
or torque development. However, under overcure conditions
(figure 20), Perkalink 900 maintains the crosslink network
much more effectively than the control compound. This stability
of the network is evident when dynamic properties are mea-
sured. Table 3 shows that tangent delta of the compound con-
taining Perkalink 900 does not increase, as does the control as
overcure conditions are increased. Table 4 summarizes how
Perkalink 900 contributes to rubber product sustainability:
Aging resistance, reversion resistance and ply adhesion are all
improved, which will lead to longer rubber product service life,
and thus reduce the need for new replacement products.

Rhenogran P91 and P95 aramid short fiber dispersions

Additives that extend rubber product service life can contribute
to sustainability, since their performance will allow for fewer
new products required for a particular application. An example
of this is chopped aramid fibers (ref. 5) that are predispersed in
an elastic binder for easy dispersion in rubber. Aramid fibers
can significantly increase compound reinforcement and im-
prove resistance to heat, cut/chip and chemical exposure (figure
21). Also listed in figure 21 are the current predispersed aramid
fiber products offered by Rhein Chemie (black text); products
in red text are currently being developed. These developmental

Figure 17 - Vulcuren

Application
» For all reversion sensitive rubbers
+ Use in sulfur vulcanization (conventional/semi-efficient)
+ Combination with accelerators (e.g., MBTS, CBS)

+ Passenger car tire treads based on SSBR/BR silica

compounds

* Reduced hardening of tread during service life

» Fewer post-curing reactions and network alterations at

high temperatures
+ Can replace DPG, which emits large quantities of aniline

Dosage recommendations

Application (NR, BR, SBR) Dosage (phr)
Anti-reversion agent 2.0-4.0
Crosslinker/secondary accelerator 0.3-1.0
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Figure 18 - Perkalink 900

Performance

» Compensates for the loss of sulfur bridges during curing or
service life

* Not reactive during vulcanization or at low temperatures

* Increased rate of reversion — increased reactivity

T T
‘|3*1 |S2 |Sx Pk|900 = S|1 S|2 S-S Pk||900

Sustainability
« Improved lifetime of vulcanizates
* In tire compounds
+ 10°C to 12°C reduction in heat buildup
* 7-10% reduction in rolling resistance
* 15% improvement in endurance mileage
* Improved wear pattern

N/\©/\N
N\ 0 Vi

Perkalink 900

Figure 19 - Perkalink 900

Crosslink formation, Diels-Alder mechansim

I

products include fibers dispersed in silicone and fluoroelasto-
mer binders. The Rhenogran P91 grades have their ends me-
chanically fibrillated to increase their reinforcing potential in
rubber compounds. The P95 grades have ends that are simply
chopped.

Figure 22 compares physical properties of various fibers
that can be used in masterbatches, including chopped aramid.
Only carbon fibers, which are significantly more expensive
than aramid, offer higher modulus and tensile properties. Ara-
mid fibers also offer exceptional heat resistance. Similar to

wood pulp fibers, chopped aramid fibers exhibit anisotropy in
rubber compounds, as seen in figures 23 and 24. Figure 23
shows the significant increase in tensile properties when sam-
ples containing aramid fibers are pulled in the same direction as
fiber alignment, as compared to pulls that are perpendicular to
alignment. Figure 24 shows the same significant increase in
modulus when samples are pulled in the direction of fiber
alignment.

As the performance of the products in this section has
shown, increasing sustainability of rubber products can be ob-
tained by more than focusing on rubber additives that are pro-
duced from renewable raw materials. Additives that extend
rubber product service life can significantly contribute to the
overall sustainability effort.

Recycling rubber with Aktiplast 79
Recycling or reusing rubber is an essential part of the overall
sustainability effort. Since approximately 70% of the rubber
produced in the world is used in tire manufacturing, tire recy-
cling has become a major effort for many years. Currently in
the United States, approximately 76% of used tires are recycled
(ref. 6). There are a number of ways that tires that would other-
wise end up in landfills are reused:
* Shredding and cyrogenic grinding can allow the reuse of
tire rubber into products such as synthetic turf, playground
flooring and road reinforcement.

Figure 20 - Perkalink

Cured properties, overcure study

(Control) Perkalink 900
Cure temperature,°C 170 190 205 170 190 205
Cure time, minutes 20 15 10 20 15 10
Modulus 50, MPa 1 0.9 0.85 1 1 1
Modulus 300, MPa 67 61 58 67 6.6 7.1

Tensile strength, MPa  21.1 20 19.2 21.3 21.8 20.8
Elongation at break, % 675 715 690 670 675 660
Tear strength, kNm 45 40 - B0 55 -
Abrasion DIN, mm?3 105 120 130 90 100 100

45 38 32 46 42 4.

Crosslink density

- Cures properties are stable and crosslink density is not affected
* Properties of the control are worse if high curing temperatures

» Crosslink density is reduced by high temperature without

in the presence of Perkalink
are applied

Perkalink
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Table 2 - Perkalink 900

ground for insects (e.g.,
mosquitos). Additional-

. . . ly, arson or other causes
Recipe and rheological properties .
can create large tire fires,
. 2 ; 2 which because of the oil
(Control) (Perkalink 900) (Control) (Perkalink 900) | %% Ef‘;‘“el of tires are
SBR 1712 825 825 Rheometer MDR 2000 E very dithcult to extin-
BR CB29 55 55 190 Minutes guish. Shredding tires
N-220 70 70 Delta S' and separating out the
Zinc oxide 3 3 metal and textile compo-
gltbelfgc acid ‘? ? nents allows for the use
T™Q 2 2 * Not reactive during vulcanization or at low f)f the r.esultmg material
Microcrystalline wax 3 3 temperatures in a variety of ways (e.g.,
TBBS 1 1 playground/sports sur-
Sulfur_ 2 2 —Processing and cure properties (scorch delay, faces). Beyond shred-
Perkalink 900 - 0.75 vulcanization rate, cure time) remain unaffected ding, ambient and cryo-

* Chemical breakdown (reclamation) of rubber can allow
low levels of addition to virgin rubber to produce
compounds for new tires and other rubber products

* Devulcanization of vulcanized rubber can create a
material that is capable of being crosslinked with sulfur or
peroxide and added at a low level to virgin rubber
compounds.

It is with the third option where Aktiplast 79 can be used as
an effective devulcanizer. Figures 25 and 26 illustrate the sig-
nificant progress that has been made in recycling tires. In the
past, the primary disposal method of worn tires was landfills:
These massive tire piles are unsightly and often are a breeding

genic grinding of tires
produces crumb rubber with a particle size between 5-60 mesh.
A depolymerizer such as Aktiplast 79 can be added to crumb
rubber to chemically break down mono, di and polysulfidic
crosslinks, and thus allow for limited revulcanization of the
material.

Figure 27 illustrates the basic differences between depoly-
merization and reclamation. The former mainly causes scission
of sulfur crosslinks and leaves the rubber chains essentially
intact. Reclamation, on the other hand, breaks down carbon-
carbon bonds, in addition to sulfur crosslinks, which render the
resulting material less effective for reuse. The use of Aktiplast
79 as a devulcanizer produces a material that has significant

Table 3 - Perkalink 900

Eplexor and heat buildup, overcure study
(Control) Perkalink 900 * E'is decreasing in the control, but more stable in the
Cure temperature, °C 170 190 205 170 190 205 sample with Perkalink 900
Cure time, minutes 20 15 10 20 15 10 - Tangent delta is more stable in the sample with
Eplexor, temperature sweep, 15 Hz Perkalink 900
E' (60°C), MPa 50 43 42 50 48 47
E" (60°C), MPa 1.04 098 0098 0.96 0.95
Tan delta (60°C) 0.207 0.226 0.231 0.201 0.200 0.202

Table 4 - Perkalink 900

Application

+ SSBR/BR compounds — improved aging resistance

* NR compounds — improved reversion resistance while
maintaing tear and flex properties, improvement in HBU

+ Skim compounds — improvement of adhesion systems

« Innerliner compounds — improved heat and reversion
resistance

Dosage

* Number of compensating crosslinks directly related to the

concentration

* Dosage depending on type of polymer and curing system

General dosage recommendation:

polymers e.g. NBR

* Usein .technk.:al rubber articles — improved heat and Polymer system Cure system Cmc;e;/;%zk(ggg
reversion resistance 100% NR, IR or EV to SEV 0.25-0.40
blend with >50% SEV to conventional 0.50-0.75

NR, IR high sulfur 0.50-0.75

SBR/BR blends SEV to conventional 0.25-0.40

Other saturated SEV to conventional 0.25-0.50
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Figure 21 - Rhenogran P91, Rhenogran P95

Performance and sustainability
* Pure fiber pulp (Twaron) predispersed in rubber matrix
- Effect

+ Excellent reinforcement, high flexibility

+ Extremely durable

* Heat, cut and chemical resistant
* Non-conductive, high decomposition temperature, low

flammability

Application and product portfolio
- Lightweight applications
+ High performance applications

Product Active Polymer

content  binder
Rhenogran P91-40/EPDM 40% EPDM
Rhenogran P91-40/NBR 40% NBR
Rhenogran P91-40/NR 40% NR
Rhenogran P91-40/Q 40% Q
Rhenogran P91-40/FKM 40% FKM

Rhenogran P95-50/EPDM 50% EPDM

Rhenogran P95-50/NBR 50%

NBR

Yellow
Yellow

Selection of various fibers for masterbatches

Short fiber characteristics
Fiber Density Young’s  Tensile Elongation Decomposition
(9/cm3) modulus strength  at break temperature
(GPa)  (GPa) (%) (C)
Carbon (PAN) 1.8-20 160-450 3.5-7.0 0.7-2.0 >3,700
E-glass 2.6 72 1.5-3.0 1.8-3.2 825 melting
Nylon 1.1 n.a. 0.9 18-25 260 melting
Polyester 1.4 n.a. 10-15 255 melting
Twaron aramid -1.5 60-120 24-3.6

Figure 23 - Rhenogran P91, Rhenogran P95

Performance
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Figure 24 - Rhenogran P91, Rhenogran P95

Performance
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* Rhenogran P91 leads to significant modulus increase
(particularly at 40% elongation) in longitudinal direction
of the fiber orientation compared to no filler or carbon
black

« In transversal direction to the fiber orientation, the level
of the 40% modulus remains almost unchanged

Figure 25 - Aktiplast 79

Non-sustainable disposal Dangers of used tire piles

Figure 26 - Aktiplast 79

Roofing tiles produced from Playground covered with
used tires shredded tires

performance value, and thus contributes to the overall sustain-
ability effort. Crosslinkable devulcanized rubber can partially
replace virgin rubber without a detrimental effect on tire perfor-
mance (ref. 7).

Development of sustainable rubber additives: What is next?
The effort to develop new rubber additives that are sustainable
must continue. To that end, the Lanxess business unit, Rhein
Chemie, is exploring additional additives beyond those pre-
sented in this article:

* Nanocellulose is a light solid substance obtained from
plant matter (typically wood pulp) which comprises
nanosized cellulose fibrils. Widths typically are between
5-20 nanometers, and lengths can be several microns. The
fibrils are pseudo-plastic and possess the property of
specific kinds of fluids or gels that are generally thick in
normal conditions. The fibrils are effective stiffening
additives which increase rubber compound mechanical
properties. Similar to aramid, nanosized fibrils have
higher tensile strength per unit weight versus steel.

* Lignin based materials add compressive strength and

Figure 27 - Aktiplast 79

Reclamation versus devulcanization
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— Mechanical properties are mostly maintained
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stiffness to the plant cell wall. Along with cellulose, lignin
is one of the main components of wood; a stiffener that
can be used to increase mechanical properties of rubber
compounds. Chemically, lignin is polyphenolic and may
find use in phenol-formaldehyde curing systems, as it is
less toxic and renewable

Summary
The number of Rhein Chemie’s additives for rubber com-
pounds that contribute to the sustainability effort is extensive.
As has been shown that rubber compound additives can be
considered sustainable by either being produced from renew-
able raw materials, by extending the service life of rubber
products, or by improving the recyclability of post consumer
rubber compounds, which will reduce the need for virgin rub-
ber. Rhein Chemie will continue to explore the development of
new sustainable additives, since the need for new products of
this type will only increase in the future.

This article is based on a paper presented at the 202nd Tech-
nical Meeting of the Rubber Division, ACS, October 2022.
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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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Mechanical and dynamic properties of
peroxide cured HNBR compounds, part 2:

HNBR terpolymers

by Victor Nasreddine and Pete Spanos, Arlanxeo USA LLC

This article is the second of a two-part study on hydrogenated
nitrile rubber (HNBR) (refs. 1 and 2), a specialty elastomer used
in demanding applications in the automotive, industrial, and oil
and gas markets. Part 1 (ref. 3) focused on HNBR copolymers of
acrylonitrile and butadiene, and demonstrated how mathemati-
cally derived models, via a statistical experimental design, could
be used for polymer selection and better design of compounds to
meet application requirements.

However, not all HNBR polymers are copolymers. Would the
previously derived copolymer models apply to HNBR terpoly-
mers? If not, could new terpolymer models be created? Indeed,
the previously derived models were found to be good for all of
the HNBR copolymers, but were not applicable to the terpolymer
types. The terpolymer types evaluated here are specifically tar-
geted for improved low temperature properties, and the ability to
expand their elasticity to colder service temperatures. This article
presents a new Design of Experiments (DOE) method on ter-
polymers to utilize these types of materials.

Experimental
HNBR LT terpolymers for improved low temperature properties,
including the low Mooney viscosity HNBR AT LT grade, have

the following respective properties: acrylonitrile (ACN) content
of 17% to 31%, residual double bond (RDB) from less than 0.9%
to 6%, and Mooney viscosity ML (1 +4) at 100°C of 39-80 MU.

Testing was conducted on a standard HNBR formulation
(table 1). The model is only applicable to this formulation, but the
utility can be extended to other recipes by determining the opti-
mum polymer desired characteristics and applying them. The
HNBR polymer type is varied, and the peroxide level is adjusted
for polymers of different RDB, as in the previous design of ex-
periment study performed on HNBR copolymers (ref. 3). This
peroxide adjustment, as was demonstrated, aligned the state of

Table 1 - HNBR compound formulation (phr)

HNBR terpolymer 100
N550 carbon black 40
Stearic acid 1
CDPA 1.1
Zinc-4- and 5-methyl-2-mercaptobenzimidazole 0.4
(ZMMBI)
MgO 3
ZnO 5
Powdered dispersion of high vinyl butadiene 6
2,5-dimethyl-2,5-di(tertbutylperoxy) hexane 6.5/7/7.5
Total 163-173

Figure 1 - comparison of how the copolymer model predicts HNBR copolymer and terpolymer

compound properties; R2 is the correlation factor of tested (actual) versus model calculated
properties

Compound Mooney
Copolymer actual versus copolymer
model predicted

Good fit of copolymer derived model for copolymers, but poor fits for terpolymers

TR10
Copolymer actual versus copolymer
model predicted

Rebound
Copolymer actual versus copolymer
model predicted

Terpolymer actual versus copolymer
model predicted

130 - 18 55
120 e 17 . 50 °
5 10 — -18 o« = o
S 100 S -19 g45 )
= ~ 2 20 5 »
g ¥ 23 240 ;
80 o R2 = 0.9945 2 T R2=0.8016 | g5 R =0.9978
24 . Y
0 3 30 =
60 70 80 90 100 110 120 130 I 19 17 -15 30 35 40 45 50 55
Predicted Predicted Predicted
Compound Mooney TR10 Rebound

Terpolymer actual versus copolymer
model predicted

Terpolymer actual versus copolymer
model predicted

920 -20 54
g . : 37| R2=0.0835 53 .
s n v T 58 5 52 v, e
g 10 O 50 = 220 2 ' 2 51 O Qe
65 o e e °e S 32 oS o%eo 5} . @ ©
< 60 |- . <3| 55 5 < 50 .
gg R2 =0.6015 :gg . 3 49 0 R2 = 0.5836
-40 .
50 60 70 80 90 100 110 -40 -35 -30 -25 -20 4865 70 75 80 85
Predicted Predicted Predicted

36 RUBBERWORLD.COM - AUGUST 2023



Figure 2 - dependence of T, and volume swell in IRM903 test oil for HNBR copolymers and

terpolymers
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cure of the compounds so that data with a low state of cure are
excluded from this analysis.

Carbon black filled compounds were mixed in a 1.5 liter Krupp
GK 1.5E internal mixer, followed by final dispersion on a 25.4 x
50.8 cm two-roll mill. For mixing, a filling degree of 68%, a ram
pressure of 200 kPa and a rotor speed of 60 rpm were used. The
mixer temperature was set to 30°C. A standard mixing procedure
was adopted, with polymer added first, followed by fillers and
other additives. At 130°C, the compound was discharged. The
curatives were added on the mill and tempered at 30°C. Finally, the
compound was cut and rolled end-way-on six times, respectively.

The curing characteristics were obtained using an MDR
2000E rheometer (Alpha Technologies) at 180°C (ASTM D
5289). Test pieces were prepared by curing at 180°C using a cur-
ing time of t90 + 5 minutes at 180°C. Standard procedures and test
conditions were used for Mooney viscosity and scorch (ASTM D

1646), hardness (ASTM D 2240), tensile strength (ASTM D
412), tear strength (ASTM D 624), abrasion (DIN 53516), com-
pression set (ASTM D 395), rebound resilience (DIN 53512),
Goodrich flexometer (DIN 53533), dynamic mechanical analysis
(DIN 6721), low temperature retraction (ASTM D 1329), hot air
aging (ASTM D 573) and fluid resistance (ASTM D 471).

Results and discussion

In previously published work (ref. 3), part one of this two-part
study, mathematical models were derived via a DOE to predict
compound properties of HNBR copolymers based on ACN,
RDB and Mooney viscosity values. Those models were derived
with copolymers, and were expected to apply only to copolymers
within the upper and lower ACN, RDB and Mooney levels, as
described. Figure 1 shows a selection of the many properties that
the copolymer models accurately predict for copolymers. How-

Table 2 - HNBR terpolymers and blends used for the terpolymer model

HNBR ACN (%) RDB (%) Mooney Peroxide
ML1+4 100°C (phr)
LT 1707 VP 17 0.9 74 75 1
LT 1757 VP 17 55 70 6.5 2
AT LT 2004 and LT 1707 50:50 blend 19 0.9 56.5 75 3
AT LT 2004 and LT 1757 50:50 blend 19 3.2 54.5 7 4
LT 2057 and LT 1707 50:50 blend 19 3.2 70.5 7 5
AT LT 2004 and 1707 75:25 blend 20 0.9 47.75 75 6
AT LT 2004 and 1757 75:25 blend 20 2.05 46.75 7.5 7
AT LT 2004 21 0.9 39 7.5 8
LT 2007 21 0.9 74 7.5 9
LT 2057 and LT 2007 50:50 blend 21 3.2 70.5 7 10
LT 2057 21 55 67 6.5 11
AT LT 2004 and 2568 75:25 blend 22 1.925 49.25 7.5 12
AT LT 2004 and 2568 50:50 blend 23 2.95 59.5 7 13
LT 2568 VP 25 5 80 6.5 14
LT 2568 VP 25 5 80 6.5 15
LT 1707 VP 17 0.9 74 7.5 16
AT LT 2004 21 0.9 39 7.5 17
LT 2007 21 0.9 74 7.5 18
LT 2007 21 0.9 74 7.5 19
AT LT 2004 and LT 2568 50:50 blend 23 2.95 59.5 7 20
LT 2568 25 5 80 6.5 21
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Figure 3 - 3D graphical depiction of the experimental design; dots are the experimental points;
several views shown for clarity
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ever, they do not predict the properties of HNBR terpolymers
well. New models are needed for terpolymers.

The terpolymers differ from copolymers (ref. 4), as they have
a termonomer in the polymer backbone that disrupts the crystal-
linity of the ethylene segments in HNBR copolymers, and they
also have lower acrylonitrile contents. The glass transition tem-
perature (T,) of HNBR copolymers decreases with ACN content
until 34% ACN content is reached, below which the T, does not
decrease due to the presence of ethylene sequences. These ethy-
lene sequences result from the hydrogenation of the butadiene
found in nitrile rubber (NBR). Introducing a termonomer opens
a window into lower temperature performance for HNBR, as
shown in figure 2. Oil resistance correspondingly decreases with
lower ACN content.

A statistically designed experiment (refs. 5-7) was conducted
with ACN, RDB and Mooney viscosity varied. JMP software

from SAS was used to analyze the results via a standard least
squares fit. Current commercially available production grades of
HNBR terpolymers and their blends were used and fit into the
experimental design. The blends were prepared to create more
input data to fill the space of the design to create a better model.
Table 2 shows the polymers and corresponding ACN, RDB and
Mooney levels, while table 3 shows the coded experimental levels.
Twenty-one experiments were run, with several replicates which
are colored by group in the tables. These conditions are depicted
graphically in figure 3 via dots, connected dots and a rotated view.

The resulting statistically derived models for the terpolymers
show good fits in predictions for the terpolymer properties. Figure
4 shows the same data that appears in figure 1, but the terpolymer
model is applied. As expected, the new model is good for the
terpolymers, but poor for the copolymers. Different models are
necessary for HNBRs with the differing compositions.

Figure 4 - comparison of the copolymer and terpolymer models for predicting the properties of

HNBR terpolymers
Good fit of copolymer derived model for copolymers, but poor fits for terpolymers
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Prediction profilers, as
shown in figure 5, provide
the dependence of pro-

Table 3 - experimental

coded levels

e e cessing and Vulcapizate
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11 -05 04 1 | terpolymer ACN, RDB
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06 -05 05 3| pound Mooney viscosity
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:82 _82 _83 g enced by the polymer
S 03 0.1 410 7 | Mooney viscosity, and the
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}E, -0.1 0.6 02 10 by ACN content, as ex-
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11 0.5 04 16 ly similar to that of part 1
-0.1 -0.5 -1.4 17
01 05 04 18 for copolymers.
01 05 04 19 Predicted properties,
04 0.5 -04 20 as generated by the con-
0.9 1.5 0.6 21 structed models, can be

calculated and depicted
graphically. Figure 6 is an example whereby predictions are
shown graphically for various ACN and RDB levels for a given
Mooney viscosity. Actual test data points are incorporated, and
two different perspectives of the same model shown. The low
temperature property, temperature of retraction to 10% (TR10), is
highly dependent on ACN content, but also influenced by RDB.
The generated models show similar ACN dependence for
both TR10 and TR70 (figure 7); but TR70 is more strongly influ-

enced by RDB content. Here, the models can calculate the degree
of dependence, and the result is as observed in a previous sepa-
rate study (ref. 8).

The trade-off in desired properties is common practice, and
becomes an engineering choice. Figure 8 shows how both low
swell in IRM 903 fluid and low TR10 may be desired properties;
but polymer ACN content dictates one versus the other.

In dynamic applications, the increase in temperature as a re-
sult of energy absorption can lead to premature failure. Compli-
mentary conditions are shown for volume swell in IRM 903.The
high ACN and tight crosslink density result in less swelling of the
polymer network. Also, the tighter crosslink density results in a
more resilient network with less heat generation (figure 9).

For a given set of polymer parameters, a complete set of pre-
dicted properties can be generated, as shown in table 4. For ex-
ample, the previously shown graphical depictions and the calcu-
lated value shown in table 4 are as per the DOE generated
equation:

TR10=-50.2 + ACN - 0.51 * RDB + 0.05 (ACN-20.9) *

(RDB - 2.6) - 0.03 * PMooney - 0.02 * (ACN - 20.9) *

(PMooney - 63.8) - 0.02 * (RDB - 2.6) * (PMooney - 63.8)

+0.001 * (ACN - 30.9) * (RDB - 2.6) * (PMooney - 63.8)

Similar equations were generated for all properties.

As per the example in table 4, a polymer with 23% ACN,
2.95% RDB and 59.5 Mooney viscosity results in a compound
with a TR10 value of -30.5°C.

Scenarios can be generated where trade-offs and impacts on
other properties are calculated. Desirability functions could be
applied. Table 5 is one such example, with a target of the lowest
possible heat rise for a polymer resulting in a volume swell less
than 32% in IRM 903. A number of approaches can be taken to
solve for the optimum solution. The Microsoft Excel solver tool

Figure 5 - prediction profilers: selected graphical depictions of compound characteristics as a

function of polymer ACN, RDB and Mooney viscosity

Prediction profiler

Prediction profiler
66.23775 68
(65.907, 67
66.5685) 66
65

64

29.37186 40
(28.054, 35

30.6897) gg

20

%
-32.35763,
(-82.79.34
-31.925)36
-38

45
32.1114340

Durometer
original

rise

Flexible heat

TR10

g /159 g
1§ (70268, 80
T8 72928 1| === S //
= 65
8 60 7
838.7737 150
< - B
S & (800.641, 1409 7 _ b
% 876.906) 289 | === \ —
= o\ 299 <
.
o 4453433 3
T (43.4017, 4§
= 45667) 4 | Tougg | e
Al
2 38
25
S 1959128 5
S (19.1303, _ — ,
‘EE 20.0523) 19 / s | BT
23S 16
£ 1618202224261 2 3 4 5 6405060 70 80
§ 20.8571 25512 63.798
ACN RDB Mooney

Volume swell

(30.992,35

® 30
S 33.2308)25

20.8571
ACN

0
1618202224261 2 3 4 5 6405060 70 80

2.5512
RDB

63.798
Mooney

FOLLOW US ON TWITTER @rubberworld

39



Figure 6 - graphical depiction of tested (actual) versus model calculated data points for TR10
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was utilized through the “evolutionary” method through an itera-
tive process to find the best match. The resulting solution of ACN/
RDB/polymer Mooney = 21%/5.5%/47 MU with the predicted
properties demonstrated in table 5. If, for example, the predicted
tensile strength of 22 MPa is below acceptable levels, additional
constraints could be placed on the model calculation to increase
its value to 23 MPa. The resulting presented solution is then ACN/
RDB/polymer Mooney = 22%/5.5%/49 MU. As a commercially

available similar polymer is available with a 67 Mooney viscosity,
predicted properties and the best available solution result in a 23.4
MPa polymer with 25°C flexible heat rise.

The dependence of IRM 903 oil swell, TR10 and G’ (storage
modulus) at -20°C is shown in figures 10 and 11. The HNBR
copolymers and terpolymers cover different ranges of ACN con-
tent, and it is clear from these figures that physical properties are
from distinct sets. The volume swell results of figure 10 are not

Figure 7 - dependence of TR10 and TR70 on ACN and RDB
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Figure 8 - dependence of TR10 on ACN and RDB and the trade-off versus oil swell
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Table 4 - the model can be used to calculate

compound and/or terpolymer properties

Input Model lower Model upper
values boundary  boundary
ACN 23 17 25
RDB 2.95 0.9 5.5
Mooney 59.5 39 80
Property Model Property Model
predicted predicted
ML1+4 compound 69 Ares G'0°C 7.5
Minimum torque 126 Ares G'23°C 5.8
MDR 19.8  Ares G'60°C 45
Maximum torque MDR
Ts2 MDR 45 Arestan $0°C 0.19
T90 MDR 351 Arestan §23°C 0.17
Ares tan 5 60°C 0.15
Durometer original 67 TR10 -30.5
Tensile original 25.1 TR70 -17.0
Elongation original 303 = =
Compression set 168 45 Abrasion 82
hours at 150°C
Rebound 50.0 Volume swell -12
903 durometer
Flex M temperature 30.9  Volume swell 27.3
rise 903

linear across the ACN range, due to the different compositions of
copolymers and terpolymers. The alternate terpolymer corre-
sponds to HNBR ST grades based on new terpolymer technolo-
gy that combines improved oil resistance and better low tem-
perature properties (refs. 9 and 10).

Low temperature properties are highlighted in figure 11,
where the onset of polyethylene stiffening is apparent in TR10
for the copolymers with decreasing ACN content. The terpoly-
mers extended the low temperature TR10 range. At -20°C, the
polymers above 40% ACN approach their T,, and the storage
modulus increases rapidly.

Figure 9 - heat buildup and IRM 903 oil
swell as a function of ACN and RDB
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Conclusions

This article is the second part of an experimental design approach
to quantify HNBR polymer parameters, ACN content, RDB %
and Mooney viscosity, to quantify predicted properties and aid in
polymer and blend selection. Part 1 focused on copolymers. This
work extended the approach to terpolymers. The copolymer
model in the first part was shown not to be applicable to terpoly-
mers, as expected, due to their different compositions. So, a new
model was generated, based upon an experimental design ap-
proach for the terpolymers. The experimental design space was
limited to commercially available terpolymers so that the pre-
dicted outcomes can be practically realized industrially. Exam-
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Table 5 - scenario with target properties, calculated outputs and closest matches

Original Scenerio Solved from

Target 1 equations
C Mooney ACN 21
Durometer » RDB 5.5
Tensile P Mooney 47
Elongation
Temperature rise Lowest
903 swell <32

Scenerio Solved from

Rev target 1 equations

C Mooney ACN 22
Durometer RDB 5.5
Tensile >23 P Mooney 49
Elongation
Temperature rise Lowest
903 swell <32

Temperature rise 23

Temperature rise 24

Model
predicted
C Mooney 56
Durometer 67
Tensile 22
Elongation 224

903 swell 26
Commercially
Model available Model
predicted HNBR 2057 predicted
C Mooney 56 ACN 21 C Mooney 67
Durometer 66 RDB 5.5 Durometer 66
Tensile 23 P Mooney 67 Tensile 23.4

Elongation 244 Elongation 225
Temperature rise 25

903 swel 25 903 swel 31

Figure 10 - volume swell in IRM 903 for

different HNBR copolymers and terpolymers
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ples were presented demonstrating property trade-offs, compli-
mentary goals and the use of the generated models to solve for
desired properties. A set of targets can be input; and if possible,
best candidate solutions can be calculated.

This article is based on a paper presented at the 202nd Techni-
cal Meeting of the Rubber Division, ACS, October 2022.
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Figure 11 - correlation of TR10 and G’

(storage modulus at -20°C) with ACN content
for HNBR copolymers and terpolymers
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Towards the modern automotive industry:
Adhesive innovations with styrenic
thermoplastic elastomers

by Alicia De San Luis Gonzalez, Jessica Nolasco Santiago and
Jesus Ibarra Rodriguez, Dynasol Group

In automobile manufacturing, hot melt adhesives have numer-
ous purposes, such as applications in the trunk, roof linings,
seat assembly, filter manufacturing, emblems, trim and assem-
bly bonding. The trunks of modern cars, especially trucks with
large storage space, are complex. Individual elements, such as
the trunk floor, rear seat backs, rear covers, etc., have been
produced for several years with dispersion based adhesive sys-
tems, with a growing trend of polyurethane reactive (PUR)
systems. It is worth noting that to ensure the safety of the
manufacturer/environment/end user, the adhesives must have
low emission properties. The use of adhesives for textile mate-
rials, foam elements and lightweight components, and combi-
nations of these materials, allows structurally simple solutions.
However, adhesives and bonded elements must meet the re-
quirements resulting from the demanding temperature changes
in the trunk area (refs. 1-3).

In that sense, living anionic polymerization is a flexible tech-
nology that enables the synthesis of a wide variety of block co-
polymers, with tailored molecular weight distributions and
controlled microstructures. Due to all these possibilities, the use
of this technology is advantageous for an extensive variety of
applications (refs. 4 and 5). Focusing on the synthesis of styrene
butadiene copolymers and its application in the adhesive sector,
the adjustment of the styrene content, the molecular weight
distribution and the styrene butadiene diblock content allows an
a la carte modification of the adhesive performance, temperature
resistance and melt viscosity. For example, an increase in the
styrene content of the copolymer improves the thermal resis-
tance and the cohesive properties of the formulated adhesive,
and provides a slight reduction in the melt viscosity. On the
other hand, a low molecular weight polymer shows an increase
in the adhesive properties of the adhesive, a decrease in its co-
hesive properties and a greater decrease of its melt viscosity.
Finally, an SBS/SB mixture impacts the adhesive performance,
with an increase in its adhesion properties; hence, a decrease in
its cohesive properties and a decrease of both thermal resistance
and melt viscosity. Additionally, the tuning of these parameters
affects the compatibility of the block copolymer with the differ-
ent components of the adhesive formulation. Therefore, the
controlled combination of the block copolymer properties, to-
gether with a careful selection of a tackifier and oil, makes pos-
sible an infinite number of adhesive formulations with the de-
sired properties and performance.

In this article, the use of a new styrenic block copolymer
(Calprene 5375X) is described, which has a non-conventional
structure, high styrene content, low molecular weight and high
diblock content, in hot melt adhesives for a trunk assembly ap-
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plication. The adhesives formulated with the Calprene 5375X
have very high temperature resistance, excellent cohesive prop-
erties and good adhesion to several materials, like carpet.

Experimental

Materials

Calprene 5375X is a styrenic thermoplastic elastomer with high
styrene and high diblock content, presenting a low toluene so-
lution viscosity (TSV) at 5.23 wt% measured at 25°C. Table 1
shows the properties of Calprene 5375X evaluated in four dif-
ferent adhesive formulations.

Foral 85 rosin ester resin from Synthomer was used as a
tackifier resin in combination with Piccolyte A125 polyterpene
alpha pinene resin from Pinova, and Endex 160 hydrocarbon
resin from Synthomer. The first two tackifier resins affected the
middle block of the block copolymer, whereas the last one was
an end block resin affecting the styrene blocks of the copoly-
mer. Additionally, the naphthenic oil Nyflex 223 from Nynas
was used as a plasticizer; and to avoid degradation of the adhe-
sive, the antioxidant Irganox-1010 from BASF was added to
the adhesive mixture.

Preparation of hot melt adhesives

Table 2 presents the adhesive mixtures tested, in which the type
and tackifier ratio have been changed. The preparation of the
hot melt adhesives was done in an aluminum vessel using a
three-blade mixer that measures 55 mm in diameter and 350
mm in length, and a heating mantle with controlled tempera-
ture. First, the tackifier, oil and antioxidant were melted into the
vessel, stirring at 250 rpm and 140°C. When those were melted
and mixed, the desired amount of Calprene 5375X was slowly

Table 1 - Calprene 5375X properties

Structure Total sty- Diblock TSV at 5.25%,

rene content content (cSt)
(%) (%)
Hybrid 75

SBS/SB 37

C-5375X 52

Table 2 - hot melt adhesive developed

formulations for trunk applications

AO01, phr A02, phr AO03, phr A04, phr
C-5375X 100 100 100 100
Foral 85 60 100 100 60
Piccolyte A125 80 40 40 60
Endex 160 0 0 0 20
Nyflex 223 30 40 60 60
Irganox-1010 3 3 3 3




added, increasing the agitator speed to 750 rpm and the tem-
perature to 177°C. The mixture was held for 2 hours to ensure
a complete incorporation of the rubber, and then poured into a
suitable receptacle to cool down prior to its characterization.

Characterization

Properties and performance of the four developed hot melt ad-
hesives were characterized. All the adhesives’ evaluations were
developed according to ASTM and PSTC procedures (speci-
fied in the description of each evaluation technique) in a special
laboratory area capable of maintaining environmental condi-
tions of 23°C and 50% relative humidity.

First of all, melt viscosity of the adhesives was measured at
three different temperatures (150°C, 160°C and 177°C) using a
digital Brookfield Model RV DV-II+ viscometer, equipped
with a spindle #27, following the ASTM D4402 test method.
Viscosity was measured at a constant rate of speed, different for
each temperature, looking for the maximum torque until a con-
stant viscosity value was achieved.

Once the viscosity of the adhesive was known, it was coated
using a hot melt laboratory system from ChemInstruments set
at 160°C and at a constant speed rate of 12 inches per minute.
For this specific application, the coating weight was set at 18 +
2 g/m2. From the coated adhesive, probes for cohesion and
adhesion tests were prepared based on the corresponding stan-
dard method.

A lap shear test based on the ASTM D1002 method was
done to test the adhesion strength between different materials
(carpet-carpet and carpet-PP) and at two different lengths of
time (one hour and 24 hours). The adhesive was coated using a
hot melt glue gun with a special flat nozzle.

On the other hand, conventional loop tack based on PSTC-
16 Loop Tack, Method B from the 15th Edition of the Test
Methods for Pressure Sensitive Adhesives Tape was measured
for the developed adhesives. In this case, the evaluation was
done utilizing stainless steel probe plates.

Cohesion of the prepared adhesives was measured using the
static shear technique based on ASTM D3654/D3654M-06
Standard Test Methods for Shear Adhesion of Pressure Sensi-
tive Tapes. Adhesive probes were adhered to the shear test
clips, made of stainless steel material, which were held to 1 kg
weight. To ensure a good lamination to the test substrate, a
rolldown machine was used. The prepared samples were then
placed on a bank shear tester which automatically controls the
time until the samples fall down.

Thermal properties were measured using two different tech-
niques, including shear adhesion failure temperature (SAFT)
and softening point measurement. The first technique is based
on the PSTC-107 method from the 15th Edition of Test Meth-
ods for Pressure Sensitive Adhesives. The same equipment was
used for static shear; however, a 0.5 kg weight was held on the
sample probes. Additionally, a temperature ramp was set, mea-
suring the temperature and the time at which the sample failed.

On the other hand, softening point measurements were
based on the ASTM D36-86 Standard Test Method for Soften-
ing Point of Bitumen, for which a ring-and-ball apparatus was
used. Since softening points higher than 80°C were expected

for all the prepared adhesives, glycerin was used for the mea-
surements.

Finally, dynamic mechanical evaluation of the adhesives
was carried out in the ARG-2 TA universal dynamic rheometer
using parallel plates of 8 mm, frequency of 10 rad/s and a vari-
able strain between 0.01% and 1%.

Results

The study of the performance of Calprene 5375X in trunk as-
sembly applications was done in four different hot melt adhe-
sive formulations (table 2), varying the nature and concentra-
tion of the tackifier resins to get the maximum capability of the
block copolymer. On one hand, tackifier resins affecting the
mid-block (polybutadiene segment) of the block copolymer
produced an increase in the T, of this mid-block, and decreased
the viscosity of the hot melt adhesive. In this sense, Piccolyte
A125, with a high softening point, was used in combination
with Foral 85 resin in formulations A01, A02 and A03. Moving
to higher and broader Hildebrand solubilities, rosin ester resins
like Foral 85 affected both the mid-block and the end-block
(polystyrene segment) of the block copolymer, which, apart
from affecting the T, and the viscosity, increased the cohesion
performance of the final hot melt adhesive. Finally, terpenic
resins like Endex 160, with a higher Hildebrand solubility, ex-
clusively affected the copolymer end-block, increasing the
thermal resistance and the cohesion of the final adhesive (ref.
6). It is worth noting that, in addition to the variation of the
tackifier resin, the concentration of plasticizer had the greatest
effect on the viscosity of the hot melt adhesive.

The combination of these resins led to a wide range of per-
formance and property possibilities for the same application, all
of them within the specification requirement for a trunk assem-
bly.

Starting with the effect of the tackifier resins on the melt
viscosity, figure 1 shows how the melt viscosity varies at three
different temperatures for each hot melt adhesive formulation.
As expected, the variation of the tackifiers and its ratio in the
adhesive formulation had a great impact on the viscosity, in
addition to the concentration of plasticizer. It was observed that
formulation AO1, containing a combination of terpenic and

Figure 1 - hot melt adhesive viscosity for

each developed formulation at 150°C,
160°C and 177°C
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Figure 2 - lap shear and loop tack

performance results

Figure 3 - static shear and shear adhesion
failure temperature evaluation results
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rosin ester resins at a concentration of 60/80, and the lowest
plasticizer concentration, showed the highest viscosity. In con-
trast, while increasing the rosin ester tackifier ratio, which has
a lower T, than the terpenic one, the melt viscosity decreased.
Furthermore, with the same tackifier resins ratio, the increase
in the plasticizer concentration led to a further decrease in the
melt viscosity. Finally, the incorporation of an end block resin
(Endex 160), maintaining the highest oil concentration tested,
produced a slight viscosity increase. In all cases, the melt vis-
cosity was maintained within the processability range accord-
ing to the specification requirement: 20,000-48,000 cP at
150°C. Therefore, the processability of the adhesives formu-
lated with Calprene 5375X can be adjusted by controlling the
proportions of the formulation raw materials.

Regarding the performance results, loop tack was very low
in all the cases; it did not show differences independently from
the tackifiers used. In contrast, lap shear showed an adhesion
force superior to that of the target sought (15 Ibf/in2) for the
four adhesives tested, independently from the tackifier resin
used or the compression time. Further details regarding the
material showed a good compatibility between carpet and both
plastic (polypropylene, PP) and textile (carpet) substrates, with
compatibility with PP being a bit higher. Focusing on the curing
point, results were slightly higher for all cases after 24 hours,
versus after 1 hour. This means that the adhesive needs some
time under pressure to reach its maximum performance. These
results are shown in figure 2.

A different type of shear measurement, static shear, was
done to get information about the cohesion of the developed
adhesives. In contrast to lap shear, these evaluations were done
on stainless steel. Figure 3 shows an excellent cohesion devel-
opment for all the tested formulations, but remarkable for A01
and A03 formulations, with failure times longer than 25 days.
In the case of formulations A02 and A04, the failure time was
5 days, which is far superior to the requirements for this appli-
cation (1.7 days). In terms of the effect of the raw materials, the
increase in the rosin ester tackifier concentration (A02) makes
shear decrease, unless the oil concentration is also increased
(A03). On the other hand, the introduction of an end-block
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resin (A04) maintaining a high plasticizer concentration re-
duces cohesion of the resulting adhesive.

Focusing on the thermal properties of the developed adhe-
sives, which are an important requirement for adhesive applica-
tion, two different methods were studied, including shear adhe-
sion failure temperature (SAFT) and softening point. SAFT
results are shown in figure 4. In contrast to static shear at room
temperature, when applying higher temperatures, there were no
such differences between the formulated adhesives. All of them
showed excellent resistance to adhesive-cohesive failure at
high temperatures. On the other hand, the softening point of the
adhesives was measured. Regarding the minimum softening
point requirement for the application (80°C), all the developed
adhesives showed superior softening points, hence a very good
resistance to high temperatures. Including SAFT results, there
were no large differences between the hot melt adhesive formu-
lations. This means that, independently from the adhesive for-
mulation, Calprene 5375X provides a very good thermal resis-
tance itself to the hot melt adhesive thanks to its optimal bal-
ance of SBS/SB structures.

Finally, dynamic mechanical analysis was done to deter-
mine the temperature region in which the adhesives perform

Figure 4 - softening point results for each

of the adhesive formulations tested
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Figure 5 - dynamic mechanical analysis

including the storage modulus and tan 6

Table 3 - dynamic mechanical analysis
results for each hot melt adhesive
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well. Results are shown in figure 5. The data obtained in terms
of glass transition temperature (T), crossover temperature (T,)
where G’ = G” occurs, storage modulus at 35°C and tempera-
ture range of the storage modulus plateau are presented in table
3. Due to the nature of the tackifiers, and hence due to their
combination in the adhesive formulation, the T, of the adhesive
shifts from lower to higher temperatures. It is interesting to
highlight that the addition of a higher concentration of oil main-
taining the tackifier resins’ concentration (A03) had a similar
effect as the inclusion of an endblock resin (A04), decreasing
significantly the T, of the adhesive. In contrast, formulation
A04 showed a high crossover temperature, like that of the A01
formulation, and a high storage modulus value at 35°C. Simi-
larly, formulation A04 showed the largest plateau zone, illus-
trating the other three similar results between them. Therefore,
Calprene 5375X has a molecular structure that allows formulat-
ing adhesives either at low or high temperature, where the se-
lection of tackifier resin will have a great impact on the adhe-
sive use temperature window.

Conclusions

Calprene 5375X, a styrenic thermoplastic elastomer SBS/SB
with high styrene and diblock content, has been tested in the
formulation of hot melt adhesives for trunk assembly applica-
tions. This application requires high temperature resistance of
the hot melt adhesive, as well as good processability with dif-
ferent application equipment (roller, spray nozzle or lot nozzle).
The first advantage shown by Calprene 5375X in the formula-
tion of hot melt adhesives is in terms of sustainability; it shows
a good compatibility with tackifiers from a sustainable origin

formulation
Adhesive Tg, °C T,°C G'at35°C, Pa Plateau zone, °C
AO01 24.0 135.0 496,100 38.5-135.0
AQ2 106 116.0 109,400 23.9-116.0
A03 3.1 1143 77,100 17.9-114.3
A04 3.2 127.8 328,500 10.4-127.8

such as rosin ester and polyterpenes. Additionally, the devel-
oped adhesives are free from residual emissions; and hence, the
adhesives are out of the scope of the European standard EU
regulation 2020/1149.

A good combination of tackifiers, in addition to the adjust-
ment of the oil concentration, drives a controlled and adjustable
melt viscosity of the adhesive, depending on the application
requirements. In terms of performance, the introduction of
Calprene 5375X in a hot melt adhesive formulation provides
excellent temperature resistance, good adhesion properties in
different substrates, including polar, and excellent cohesion in
stainless steel, without the need for chemical crosslinking. The
adhesion-cohesion properties balance is maintained. Addition-
ally, due to the molecular structure of the Calprene 5375X, the
developed hot melt adhesives show a broader range of tem-
peratures where they can be used.

In conclusion, Calprene 5375X is a good alternative to pro-
duce hot melt adhesives used in trunk assembly applications.
Its processability is easily tunable, and it allows a wide range of
excellent adhesion-cohesion performance temperatures.

References

1. Biihnene Adhesive Systems, hotmelt adhesives and devices

for the automotive industry.

2. Hotmelt.com; How is hot melt adhesive used in automotive
and truck manufacturing.

3. H.B. Fuller, An overview of the types of automotive adhesives
(2018).

4. R.C. Bening, W.H. Korcz and J.R. Handlin, Modern Styrenic
Polymers: Polystyrenes and Styrenic Copolymers, J. Scheirs
and D. Priddy, editors, Wiley, Chichester, UK., ch. 21 (2003).
5. D.L. Handlin, D.R. Hansen, K.J. Wright and S.R. Trenor,
Industrial Applications In Controlled and Living Polymeriza-
tions, A.H.E. Miiller and K. Matyjaszewski, editors, Wiley, Ch.
10 (2009).

6. C. Galan, C.A. Sierra, J M. Gomez-Fatou and J.A. Delgado,
“A hot melt pressure sensitive adhesive based on styrene buta-
diene styrene rubber: The effect of adhesive composition on the
properties,” Journal of Applied Polymer Science, vol. 62, issue
8 (1996).

' How to Improve Rubber Compounds - $215.00

This book is dedicated to providing the reader with various experimental ideas. For developing better compounds and solving technical problems. In a
combined effort, 20 renowned industrial experts provide a large number of diverse experimental suggestions for enhancing a specific compound prop-
erty. By reviewing the suggestions in this book, the compounder will develop a better “feel” for how to best achieve a compromise or trade-off with com-
pound properties when developing new or improving tested rubber recipes. The text is thoroughly illustrated with tables, graphs, diagrams and samples.

rubberworld.com/book-store

FOLLOW US ON TWITTER @rubberworld 47



Influence of functionalized terpolymer resin
on carbon black reinforced rubber compounds
and co-relation with tire performance

by Anup Mondal, Elham Rezvanpanah, Mohamed Tharik and
Daniele Lorenzetti, Apollo Tyres

In recent years, the European Union (EU) has mandated reducing
greenhouse gas emissions, especially carbon dioxide (CO,). Pas-
senger cars are responsible for roughly 13% of the total CO,
emission in the E.U. From 2021, the CO, emissions of new pas-
senger cars must be reduced by 27% compared to 2015 (ref. 1).

Improved technologies for tire applications are continuously
sought to reduce the energy consumption of vehicles. Rolling
resistance is one of the key performance parameters of a tire for
passenger cars and heavy duty trucks. This tire performance
parameter contributes approximately 20% to 30% to the total
fuel consumption, depending on the type of vehicle, road con-
ditions and driving habits (refs. 2 and 3).

For tire technology, there are three critical properties that
tire engineers focus on, including rolling resistance, tread wear
and wet grip, which form the “magic triangle” (figure 1).

The reason for calling it “magic” is that if one tire property

Rolling resistance

_—

Wear resistance Wet grip

is improved, the other properties are deteriorated. The main
challenge for tire engineers is to improve one or two properties
without deteriorating the other parameters negatively (ref. 3).

Many factors influence this tire performance, e.g., the com-
pound materials, including elastomer, filler, curative, oil, resin,
silane and other additives, and processing of compounds, in-
cluding mixing, silanization and curing (refs 3, 4 and 5).

Nowadays, researchers and businesses are focused on devel-
oping and testing novel raw materials and methods to improve the
polymer-filler interaction, polymer compatibility and filler-filler
interaction by introducing functionalized polymers, filler surface
modification and a new generation of resins (refs. 4 and 5).

Resins for rubber are recognized as an oligomeric, amor-
phous material that can act as a processing aid, softener and
homogenizing agent in rubber compounds. However, when
they are in a cured rubber, they function like a plasticizer and/
or reinforcing agent. The new generation of resins is becoming
more noticeable, as they can effectively provide satisfying wet
grip performance and rolling resistance (refs. 4 and 5).

Ethylene acrylic ester terpolymers are random copolymers
of ethylene, acrylic ester and a third monomer which is a reac-
tive monomer such as maleic anhydride (MAH) and glycidyl
methacrylate (GMA). The high pressure polymerization pro-
cess produces the reactive random terpolymer of ethylene,
butyl acrylate and glycidyl methacrylate (epoxide function).
Figure 2 demonstrates a typical structure of ethylene acrylic
ester maleic anhydride (MAH) (refs. 4 and 6).

These copolymers are compatible with many polymer res-
ins and additives, and possess sufficient thermal stability and
fluidity to be blended and processed by extrusion. Due to the
presence of glycidyl methacrylate (GMA) or maleic anhydride
(MAH), the two terpolymers can form chemical bonds with
amine (-NH2) or hydroxyl groups (-OH) such as ethylene vinyl
alcohol (EVOH). The mentioned terpolymers are very flexible
resins and well known modifiers, compatibilizers and adhesion
promoters in thermoplastics (ref. 6).

In this article, the effect of a new generation of functional-

ized terpolymer resin (ethylene acrylic ester ma-

leic anhydride terpolymer) is investigated in the
three most common rubber blends (NR/BR, NR
and halobutyl) used in the tire industry. In three

model compounds, a portion of reinforcing carbon
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black is replaced by the functionalized terpolymer
resin (FTR), and rheological, physical, hysteresis
properties and their correlation with tire perfor-
mance are investigated.

Experimental
Compound formulations and mixing procedures
Based on the most common elastomer combina-
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Table 1 - the test setup configuration

After stages 1 and 2, the compound was milled for 5
minutes on a two-roll mill and stored for 24 hours. The

o] Tseime Weweaund optimum cure time (t,90) for the composites was deter-
Ingredients Ref 1 EXP 1 Ref 2 EXP2 Ref 3 EXP3 | minedby arubber process analyzer (RPA) at 160°C. The
Polymer (NR + BR) 100 100 - - - - | mixing procedure is shown in table 2.
Polymer (NR) = - 100 100 = =
Polymer (NR + halobutyl) - - - - 100 100 Testing and characterization
iﬂt?\:ég?s) 7gg 62(5) 728 628 828 728 The technical properties of compounds were character-
FTR 100 100 . 100 | ized and measured by following the procedures de-
Antioxidant 45 45 38 38 - - | scribed in this section.
Others 7.0 70 100 100 140 140
Curative 645 645 54 54 25 25 | Rheological properties

tion used in different components of tires (NR/BR, NR, halo-
butyl), three model compounds were designed: NR/BR (setup
1) and NR (setup 2) compounds primarily used for tire body,
truck bus radial/off the highway tread compounds. The halobu-
tyl based compound (setup 3) is mainly used in tire inner liners
to improve air retention properties.

Each test setup includes a reference compound and an ex-
perimental compound (EXP). Ethylene acrylic ester maleic
anhydride terpolymer is applied as a functionalized terpolymer
resin (FTR) in all three setups. For EXP compounds, 10 phr
carbon black filler is substituted by 10 phr FTR, and other in-
gredients are the same as the reference compound (table 1).

Compounds were prepared by mixing primarily in a labora-
tory scale tangential internal mixer with a mixing chamber of
1.7 L. The fill factor was adjusted to 65% to 70%.

In stage 1, masterbatch was prepared at 140°C for 5 minutes
in an internal mixer. Stage 1 includes rubber, fillers, process oil,
zinc oxide and antioxidant.

Stage 2 is the final step, where curatives (sulfur and accel-
erator) were added to the resulting masterbatch at 110°C for 3
minutes in an internal mixer.

Table 2 - mixing procedure

Cure characteristics of the compounds were measured
using a rubber process analyzer (RPA 2000, Alpha Technolo-
gies). The optimum curing time at 95% vulcanization degree
(t95) was determined and used to prepare the samples for ten-
sile and DMA measurements.

Mooney viscosity and scorch time measurements of the
uncured compounds were carried out using a Mooney viscom-
eter (MV 2000, Alpha Technologies) at 135°C.

Hysteresis properties

Dynamic mechanical analysis (DMA) of rubber compounds
was performed for cured samples by a Metravib DMA+450 in
double shear mode. DMA is performed by temperature sweep
at constant frequency and strain.

Physical properties

Tensile strength analysis was performed for cured samples by
a Zwick Z005 with a speed of 500 mm/minute. Standard tensile
specimens were cut from the rubber sheet according to ISO
37:2011 standards. The reported values were averaged from the
data of five tensile specimens.

The hardness test was performed according to DIN 53505 at
room temperature using the Zwick
3150 durometer A hardness tester
(ZwickRoell). The average value

from five measurements is reported.
Stage 1: . .
Rotor speed: 90 rom The air permeability measure was
Initial temperature: 50°C based on ISO 2393 by lltlliZiIlg a
Fill factor: 70% measuring cell in a water bath. A cir-
; cular sample of 13 cm diameter with
Minutes: seconds a thickness between 0.5 mm and 0.9
00:00 Add polymers .
00:30 Ramdown Mix 45 seconds | MM Was prepared and vulcanized at
01:15 Ram up; add all other ingredients 160°C for 20 minutes.
01:45 Ram down  Mix 3 minutes
04:45 . Dump at 140°C Results and discussion
— Check weight; sheet out; storage 24 hours The results are reported by in@ex
Rotor speed: 75 rpm value compared to the corresponding
Initial temperature: 50°C reference compound. A higher index
Fill factor: 65% value means a higher value, and +3%
can be considered comparable.
Minutes: seconds o
8?88 Add batch stage 1 + vuICanlzatggniy;ésvmn Mix 2 minutes Test setup 1: NR/BR model compound
03:00 Dump at 110°C As figure 3 illustrates, in test setup 1,
Check weight; sheet out; storage 24 hours substituting a part of filler with the
FTR resulted in lower Mooney vis-
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Figure 3 - rheological properties of test

setup 1

Figure 6 - rheological properties of test
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Figure 4 - physical properties of test setup 1
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Figure 7 - physical properties of test setup 2
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Figure 5 - hysteresis properties of test
setup 1

Figure 8 - hysteresis properties of test
setup 2
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cosity than the reference compound, which can affect the pro-
cessability of compounds positively. Lower Mooney viscosity
can be partly explained by reducing part of the filler amount,
and further lower Mooney viscosity indicates that FTR has
good compatibility with NR/BR compounds.

The cure time for a compound containing FTR is noticeably
higher (figure 3). The functional groups in FTR can slow down
the curing procedure. Lower viscosity, and as consequence
lower shear rates, also can partly affect the curing rate.

The physical properties (hardness, tensile strength and elon-
gation at break) of the experimental compound containing FTR
show better results than the reference (figure 4). Generally, by
reducing the filler part, hardness and tensile strength tend to the
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lower side. But in this experiment, despite the reduced filler
parts, improved physical properties indicate a positive interac-
tion of FTR with the NR/BR system, which can translate to
improved durability of the tire.

The tan ¢ at different temperatures is highly predictive of
most of the critical parameters of a tire. The tan  value at the
range between +30°C to +70°C represents the running condi-
tion of a tire. Under these temperature conditions, the tan 6
value determines the degree of rolling resistance. It is desirable
to have low tan 6 at 70°C to ensure a lower hysteresis property
of the compound, leading to lower rolling resistance (better fuel
economy) (refs. 3-5). Also, G’ at 70°C denotes the dynamic
stiffness of the compound. The higher dynamic stiffness of the
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compound resists tire deformation and increases tire stiffness.

Figure 5 demonstrates that the hysteresis properties of setup
1 are significantly improved, without sacrificing dynamic stiff-
ness (G’).

Test setup 2: NR model compound
From the rheological properties of setup 2, it is observed that
Mooney viscosity is increased and the cure rate is slower for the
experimental compound (figure 6).

In the NR setup, the comparision of the reference and ex-
perimental compounds shows hardness is similar for both, and
elongation at break is better in EXP with a slight tradeoff of
tensile strength (figure 7).

The unlikely behavior in the two model compounds (setups
1 and 2) indicates that FTR has different compatibility and in-
teraction in the NR compound compared to the NR/BR com-
pound.

The experimental results show better hysteresis properties,
with no tradeoff of dynamic stiffness (figure §). Both proper-
ties’ trend is pretty similar for both setups 1 and 2.

Test setup 3: Halobutyl model compound

In test setup 3, Mooney viscosity is similar, and the cure rate is
slower for the experimental compound compared to the refer-
ence compound (figure 9).
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In test setup 3, hardness, tensile strength and modulus be-
come better for an experimental compound containing FTR
compared to the reference (figure 10).

The halobutyl model compound is mainly used in tire inner
liners to improve air retention properties. Using FTR in the
compound improved hysteresis properties compared to the
reference. Generally, by applying less filler, the air retention
decreases due to the lower volume fraction, which can lead to
air loss during the tire’s service life (figure 11).

Conclusion

In this article, it is observed that, despite reducing the filler por-
tion in the experimental compound, which commonly leads to
lower mechanical properties, in all experimental setups, the
mechanical properties are improved or reach the same level as
the reference. These results confirm that the functional groups
in the functionalized terpolymer resin (ethylene acrylic ester
maleic anhydride terpolymer) interact with polymers in the
subjected compounds.

Utilizing terpolymer functional resin for test setup 1 and test
setup 2 improves the hysteresis property of the compound,
which is better for tire rolling resistance and fuel economy.

Using FTR improves mechanical properties, which can be
translated to better tire durability.

In halobutyl model compounds, terpolymer functional resin
improves hysteresis without compromising air retention prop-
erties. A lower hysteresis property is better for tire rolling resis-
tance, and a suitable air retention property is better for less air
loss during the tire service period, indicating better tire durabil-
ity.

A common observation in all three experimental setups is
the increased curing time (slower curing rate) using the FTR.
The slower curing rates influence processing safety, and can be
adjusted per requirements.

Different trends of effects for FTR were observed in all ex-
perimental setups due to further interaction and compatibility
between the functional groups of resins and polymer systems.
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Custom Molding of Thermoset Elastomers

This comprehensive reference book incorporates the latest
developments in the synthesis, production, characterization,
and application of various types of polymeric hanocompos-
ites. It outlines the various preparation techniques using
different types of nanoparticles and polymer matrices with
emphasis on clay nanoparticles. All fundamental issues such
as thermodynamics, kinetics, and rheology are discussed.
Also, the structure and the characterization of polymeric
nanocomposites, including their molecular characteristics,
thermal properties, morphology, and mechanical properties,
are covered in detail.

Development of Biodiesel-Resistant Nitrile
Rubber Compositions

Biodiesel is an excellent potential replacement for petroleum
diesel fuels because of its comparable physical properties in
addition to its improved environmental benefits, such as low
pollutant gas emissions, nontoxicity, renewability, and bio-
degradability. However, biodiesel and petroleum diesel differ
greatly with respect to their chemical properties. Therefore,
the compatibility of the materials that are commonly em-
ployed in contact with diesel must also be assured for bio-
diesel that has been obtained from different sources.

rubberworld.com/book-store
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Rubber Additives
Plastic Additives
PVC Additives

WPC Additives

At Struktol, we've

built a reputation for
unique, dynamic and
cost-effective solutions.
Let us help your business
open a world of new
opportunities.

As well as being a
manufacturer, Struktol
Company of America
is also a distributor

of well established
polymer additives.

Struktol Company of America, LLC
201 E. Steels Corners Road | Stow, OH 44224

330-928-5188 | 800-327-8649 | Fax: 330-928-0013
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’ Rubber Solutions

RUBBER REIMAGINED

FULL-CYCLE FASTER FORMULATED
SERVICE DEVELOPMENT FOR YOU

0,

We reimagine rubber’s possibilities every day.

For longer-lasting belts and treads. Tighter seals and stronger hoses.
Better-performing infrastructure components and tougher oil field
equipment. Every compound is custom-formulated, A2LA-tested onsite,
and expedited from start to delivery as if your business is our top

priority. Which it is.

AIRBOSS OF AMERICA CORP.



Dedicated color compounding.

AirBoss Rubber Solutions is a world leader in custom rubber mixing and
converting with the capacity to process approximately 500 million turn pounds
of rubber polymer compound annually. Technically advanced and focused on
service excellence, we ensure your solution is customized for performance and

optimized for your equipment. No other compounder-will serve you better,
whatever your application.

WE PRODUCE RUBBER COMPOUNDS FROM:
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WWW.AIRBOSS.COM

AUTOMOTIVE + TIRE & TRACK +« BUILDING & CONSTRUCTION =+« ENERGY & OIL * MINING
AEROSPACE +« WATER TREATMENT.. AND WHEREVER ELSE RUBBER WORKS.

AIRBOSS OF AMERICA CORP.



ADAPT, EVOLVE, IMPROVE:
THE ARP STORY

ARP Materials is Proud to Celebrate 30 years of servicing the
Rubber and Plastics Industry! Originally founded in 1993 by
Jerry Fasolino Sr. (formerly Alternative Rubber and Plastics) He
created a company that focused on connecting US
Manufacturer’s with resources used in the Rubber and Plastics
industry, from around the world. That commitment to provide
quality products has continued onto the next Generation as his
sons Nick and Mark continue supplying over 24 different
products from 11 different countries.

“Connecting the right supplier to the right customer is our focus,
we believe in a synergistic relationship with our Vendors,
employees and customers. By working with forward thinking
Manufacturers and a dedicated Staff, we’'re able to provide our
customers with todays latest technology and support; which in-
turn, helps them set themselves apart from their competitors”
-~ Nicholas Fasolino President of ARP Materials.




ARP MATERIALS

PRODUCT LINE CARD

CHLORINATED POLYETHYLENE (CPE) N
K KELIREN CPE (Thermoset, Thermoplastic, Impact) N'tl"ﬂ?)(

TAC/TAIC

- EPDM Terpolymers & Copolymers m
emni TPR  Dry SBS, SEBS LORD

VErsais amernicas

ampaenergia  STYRENE BUTADIENE RUBBER (SBR) DONG| Dongjin Semichem
SBR 1502, 1510, 1793 —_—

Q@‘\ CHLORINATED PARAFFIN WAX (CP70) I).‘ P eppp—
DONCLIN CO. ALTD.

Qingdao Coliect Chemical

CARBON BLACK "} multiquimicos

4
Phillips Carbon Black Limited  (ASTM and Specialty Grades) |

NURCHEM  RUBBER CHEMICALS 3
Additives For Rubber & Plastic  Accelerators, Curing Agents, Reliance Sibur
Scorch Retarders F vos

Additional Products

NITRILE BUTADIENE RUBBER (NBR)
(Cold, Hot, Carboxylated, Clean)
NITRILE (NBR) POWDER
NITRILE/PVC

HIGH STYRENE RESIN (HSR)

SBR COPOLYMERS (1006, 1009)

ADHESIVES

Chemlok™ Adhesives
Cold Bond Adhesives
Sipiol® Coatings

PHYSICAL & CHEMICAL
FOAMING AGENTS

ACRYLIC PROCESS AIDS & IMPACT
MODIFIERS

CUSTOM PVC COMPOUNDS
(Rigid, Flexible)

BUTYL, CHLOROBUTYL,
BROMOBUTYL

Natural Rubber » SBR Masterbatch » Reclaim Rubbere Polychloroprene » Phenolic Resin

» Chlorosulfonated PE (CSM) » Polybutadiene » Poly-Separator Film ¢ Anti-tack
Calcium Stearate » FKM/Custom Silcone Compoundse Flame Retardants ¢ PVC Heat

Stabilizers = Specialty Plasticizers/ESO » Biocides

A ARP|MATERIALS
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iSO 8001:2015 Certlfied
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CLAYS
e PV-BRIGHT® * PV-FLOAT®

Waterwashed, Calcined, Exfoliated,
Custom Blends

*RODUCTS

reated, Precipitated, Silica Fume.

ica can eliminate VOC emissions, improve
iency, reduce mixing cycle time, reduce the
ses in multi-stage mixing and reduce energy

Phone: 330-945-6499




CARBON BLACK PRODUCTS &

PV-BLACK®

* 50/50 Carbon Black / Silane

e PV-BLACK 071 rCB

® Bulk Transfer from Super Sacks to Bulk Trucks
* Pre-weighed batch inclusion bags

CUSTOM TREATING & PACKAG

e Custom filler treating and surface modification: Kac
ATH, Other
Reduces VOC emissions
e Custom Pre-weigh packaging in low melt batch inc
(210° & 160° F)
Pre-weighs save time, reduce waste, improve effic
promote “green” practices

Excellence in Service,

) Akrbn, OH 7 B Macon, GA

www.polymervalleychemica




PLASMA BLACH
WHAT YOUR
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DEMANDING.




The carbon black for
a low-emission future.

Plasma black evolves carbon black
into the inherently low-emission
material your customers are demanding.
The only sustainably produced carbon
black, made without combustion,
plasma black significantly reduces
CO, emissions compared to traditional
manufacturing, and virtually eliminates
NOx and SOXx. The real path to low-

emission carbon black starts here.

MmeNnolith

Carbon Black

carbonblack.monolith-corp.com



Il nostro Gruppo opera dal 1985 nel settore
dei prodotti chimici destinati allindustria
della gomma. Nel corso degli anni ci siamo
specializzati nella produzione e com-
mercializzazione di agenti vulcanizzanti
e acceleranti per elastomeri speciali
diventando un gruppo leader sul mercato
internazionale con i nostri INTERCURE®.

Since 1985, INTERBUSINESS Group has
been engaged in the field of rubber chemicals,
specializing in the production and trading of
curing agents and accelerators for special
elastomers. Through these efforts, we have
become an international market leader.

QUALITY, SAFETY
AND ENVIRONMENT

Il Controllo Qualita e la tutela della Salute,
Sicurezza ed Ambiente costituiscono gli
elementi essenziali della politica aziendale
del Gruppo Interbusiness.

Quality Control and Safeguarding of Health,
Safety and Environment are essential to our
company policy.

OVER 30 YEARS
OF RESEARCH AND QUALITY
INTERCURE® TOP QUALITY
RUBBER CHEMICALS

Il Gruppo € composto da:
The Group consists of:

INTERBUSINESS Sir.L.

MILANO Via Spartaco 25,

20135 Milano (Italy)

IBChemSur.l.
BRINDISI Via Enrico Fermi 21/¢e,

zona industriale, 72100 Brindisi (Italy)
NEW YORK INTERBUSINESS US.A., INC.

E-mail ibusainc@aol.com

OPERARE NEL RISPETTO
DI TUTTE LE NORME

IMPIEGARE LE MIGLIORI
TECNOLOGIE DISPONIBILI.

CONTROLLI
E MANUTENZIONE.

VIGENTL. ADOPTING THE FINEST ESTABLISHING A
OPERATING IN COMPLIANCE TECHNOLOGIES CHECKS-AND-BALANCES
WITH ALL APPLICABLE AVAILABLE. SYSTEM.
LAWS AND REGULATIONS,

PREVENIRE |
DANNI ALLA SALUTE.
PREVENTING
DAMAGE TO HEALTH.

AGGIORNAMENTI CONTINUI
PER IL PERSONALE.

CONTINUING
OPERATOR TRAINING.

RISPETTO
AMBIENTALE.

RESPECT FOR
THE ENVIRONMENT.



REACH

Tutti gli INTERCURE® soggetti alla registrazione
REACH sono stati registrati da 1B Chem
Srl (Interbusiness Group) in qualita di Lead
Registrant. | nostri Clienti possono quindi
continuare ad acquistare tutti i prodotti
della nostra gamma.

All INTERCURE® products requiring REACH
registration have already been registered,
and IB Chem Srl (Interbusiness Group) is
the Lead Registrant for all of them. Therefore,
customers worldwide can confidently continue
enjoying easy access to our full range supply.

OUR INTERCURE®

INTERCURE® 1 INTERCURE® 1-DF
Hexamethylenediamine HMDC - dust free Dal1901, IB Chem Srl (Interbusiness Chemicals),
carbamate (HMDC) (2% Paraffinic White oil) unita operativa di INTERBUSINESS Srl,
si dedica alla produzione della gamma
INTERCURE® impiegando le piu moderne
tecnologie.
Since 1991, IB Chem Sl (Interbusiness
Chemicals), operational center of
INTERBUSINESS Srl, has been dedicated to
INTERCURE® production, utilizing the most
INTERCURE® 1-DF10 INTERCURE® 2 advanced technologies.
HMDC - dust free Tetraphenylphosphonium
(10% ester plasticizer) bromide (TPPB)
INTERCURE® 2-DF4 INTERCURE® 3 INTERCURE® 4 INTERCURE® 18
TPPB - dust free N.N*-dicinnamylidene-1,6 4,4-methylene-bis Octadecyltrimethylammonium
(4% Paraffinic White oil) hexanediamine (cyclohexylamine) bromide (OTAB)

carbamate

150 9001:2015 f\

J_ Q I:iNet 77
Erriquanst

CERTIQUALITY
CERTIFIED QUALITY 1S MEMBER OF

INTERBUSINESSGROUP.COM MANAGEMENT SYSTEN

€IS FEDERATION




Zochem’s
distributors Dickson, Tennessee

Partners in N
your §rjCCesSS! G

Zochem is out to establish new global standards for the industry by demonstrating best practices

in everything we do. That includes our world-class distribution partners. Each has been vetted and
trained by Zochem to provide customers with the industry’s best service and support. If you haven’t
already met your local distributor, let us know or contact them directly.

HMeROYAL 800-257-9452 hmroyal.com
&

PALMERHOLLAND 440-385-2769 palmerholland.com
CHEMSPEC 800-200-4753 chemspecltd.com
( - EE,S&',‘Q!;!QE; 609-695-6211 recarroll.com
&.Mﬂ” IKHEM 800-321-2260 akrochem.com
0 UNIVAR 331-777-6026 univarsolutions.com
L LV LOMAS 905-458-7111 x4868 Ivlomas.com

US: 615.375.5058 » Canada: 800-324-1806
ZOCh em @ @ info@zochem.com
N www.zochem.com



For rubber products manufacturers...

) Zochem

is your best choice for

ZInc oxide!

Zochem offers a wide variety of zinc oxide powders and pellets
with purities of 99.9% and beyond, manufactured for your specific
product applications. Rubber products represent the largest market
for Zochem, so we understand your needs.

Here are some of the reasons to choose Zochem:

* Established in 1933, the longest-serving ZnO producer in
North America

* Very large production capacity

* Two North American plants for supply-chain security

* Zochem and our distributors are closer to you for freight savings;
reduced shipping times

* Broadest product range of high purity, high & low surface area,
USP, pellets

* Absolute highest quality with all major industry certifications

* Management team has 250+ years of combined zinc oxide
experience

Contact us to improve your zinc oxide supply chain and
product quality.




120.000 Providing the
) vidi
S0-FTr most complete line of

oIsTriBuTiIOn compounding materials
FaCciILITY in the industry.

Akrochem delivers the compounding materials and color concentrates
you need when you need them. From simple fillers to unique rubber
chemical blends and dispersions, nearly everything we sell is in stock

and ready for shipment from our 130,000-sq.-t. distribution facility in
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of the highest quality, supported by remarkable technical expertise,

supplied in spec and on time. That's how we roll.

Do business with Akrochem and discover a level of productivity,
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satisfaction and value you won't find anywhere else.

AKROCHEM CORPORATION C O RP ORATI ON

1SO 9001:2015

Certificate No. 10012888

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




Rubber compounding materials and color
concentrates produced to spec, properly
packaged, and delivered to your location.

Since 1929, Akrochem'’s goal has been to provide the
highest quality products for use in the rubber and plastics
industries. We provide a comprehensive assortment of
compounding materials and color concentrates, from the
basic to the most complex and customized - all supported
by the industry’s best technical expertise and service.

Akrochem helps companies across the nation to

maximize their productivity, their efficiency, and their

. . . . . AKROCHEM CORPORATION
bottom line. Our dedication to quality is your guarantee ISO 9001:2015

Certificate No. 10012888

of customer satisfaction.

/IAxrOCHEM

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




HARWICK

S TANDARD
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& \ARINADI INC W

The uniqueness of our organization is our full-service capabilities,
supporting the most complete line of products to our market.
Technical assistance, HS&E support, information technology,
regulatory expertise, logistics and unmatched customer service
make Harwick Standard the industy-preferred supplier.



SUPPLYING WORLD-CLASS PRODUCTS TO THE RUBBER,
PLASTIC AND ADHESIVE MARKETS SINCE 1932

Accelerators,
Antioxidants,
Antiozonants
& Retarders

Acrylic Impact
Modifiers &
Process Aids

Antimony Oxide
Blowing Agents
Carbon Black
Clay

Coagents
Coupling Agents
Co-Curing Agents
DLC's

Dispersions
Fillers

Fire Retardants
FKM

High Styrene Resins

Metallic Stearates

Organic Peroxides
PVC Additives
PEG's

Plasticizers:
Adipates,
Mono-Esters,
Non-Phthalates,
Phthalates,
Phthalate free,
Phosphate Esters,
Polymerics,
Sebacates,
Specialty,
Trimellitates

Polymers:
Cross-linked

Butyl Rubber,
Liquid Butyl
Rubber, Liquid
Isoprene, BR, CPE,
CR, EPDM, EPR,
EVM, FKM, HNBR,
NR, NBR, SBR,
XNBR

Precipitated
Silica

Process Oils:
Naphthenic &
Paraffinic, White
Mineral Oil

Reodorants

Rubber Process
Aids

Rubber to
Substrate
Bonding Agents

Silicone Fluid,
Emulsions &
Anti-Foams

Stearic Acid
Sulfur

Thermoplastic
Additives

TiO2: Anatase
& Rutile

Waxes
Zinc Borate
Zinc Oxide

EywiE harwick.com (;ln I‘!’.!Cd
%R &

ﬁ Akron, OH 1800'899.4412 National Association of

Qg @  Chemical Distributors
P O

- Pico Rivera, CA 1.800.883.9911
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AGC

With AGC, you're covered.

When you need a fluorochemical material science solution for your critical applications, we’ve
got you covered. AGC Chemicals offers the world’s broadest
range of vertically integrated fluorinated materials, including fluoropolymer resins, Acustom- :

compounds, fluoroelastomers, specialty materials and more.

Beyond our well-known brand of AFLAS ® Fluoroelastomers, we've got you covered with our.
recently expanded FFKM offerings that are ultra-clean, perform in a wide-range of * o
temperatures and are highly suitable for critical semiconductor components due to their blasha_ ol
and chemical resistance. Or choose from our Fluon+™ family of compounds including our'new " ; o
group of modified PEEK and PPS compounds and our AR grades for when flexibility combined ; :
with improved impact strength and heat resistance are essential. Perhaps you need our.l'=luon+r
reinforced melt processable compounds to protect against harsh chemicals and abrasion in _
tough downhole conditions. Maybe you just need a good, reliable seal made fforﬁ our broad * - 3

i’ -t N

range of Fluon+ Filled PTFE Compounds. : ER T, -

Whatever your needs, AGC Chemicals has you covered!

Visit our website www.agcchem.com or call us at

1-800-424-7833 to order samples.
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Melt Processable Compounds

FluonT

AFLAS.

FLUOROELASTOMERS

FFKM SERIES

Your Dreams, Our Challenge



QUALITY

Eagle Elastomer is committed to producing the highest quality, cost-effective
solutions for applications requiring unique characteristics of fluoroelastomers.

Sophisticated technology demands sophisticated equipment. From computer controlled
weigh-up systems to tilt-out style mixers, our manufacturing machinery encompasses the
highest grade of technology. When you visit our facility you will notice the pristine environment
in which our fluoroelastomers are manufactured. Eagle Elastomer demands a very clean
manufacturing climate that you will not find at other fluoroelastomer manufacturing facilities.

CUSTOM MIXING

We believe that only consistent, high quality compounds will suffice in applications
which demand the superior performance of fluoroelastomers.

To achieve this, Eagle Elastomer uses only the finest ingredients. No regrind, reprocessed, off
spec, or wide-spec materials are employed. Combined with attention to detail in the subsequent
manufacturing practices and verified through laboratory testing, the same superior quality

is obtained batch after batch. And with over 40 years of formulating, mixing, and processing
experience, we can develop a compound to fit your needs.

Base Polymer and Suppliers
Chemours Viton™ Fluoroelastomers
AGC Chemical Company: AFLAS’ Fluoroelastomers

Solvay: Technoflon® Fluoroelastomers

Mixed Compound
Coiled Strip Black

SHEET PRODUCTS

Compounds

Eagle Elastomer's specialty compounds are designed to offer
resistance to extreme chemicals, bases, steam, explosive
decompression as well as low temperature, conductive and
B e lered non-conductive properties. We also offer certifiable compounds
Sheet Roll that meet AMS 3216, AMS 3218, AMS 3384, USP Class VI FDA
compliant, Chemours U2A and SU2A sheet specification.

¢

+ Molded 6" x 6" and 36" x 36" sheets in thicknesses from 0.031" to 0.500”

+ Sheet in roll lengths up to 30 ft with widths from 12" to 36" and
thicknesses ranging from 0.010" to 0.062"

» We offer Molded and Calendered sheet products

$

Color Options

EXTRUSION
O-Ring Cords & Hollow Cord

Our cords are 100% inspected using laser technology to ensure our
product meets the required specifications.

Tubing
We offer tubing for peristaltic pump, fluid transfer, wire jacketing and many
other industrial purposes »

Profile

We offer prints like U-channels, C-channels, P-bulbs and many different shapes and sizes for
different industrial applications.



ABOUT US

Fluoroelastomer Specialist

Eagle Elastomer, Inc. is a family-owned business with a 40,000
square ft manufacturing facility located in Peninsula, Ohio.

Since our inception in 1983, we have been dedicated to the production
of premium fluoroelastomer custom mixed compounds and fully

cured extrusions. In 1991 we added cured fluoroelastomer sheet to our
product line and in 2009 we began offering perfluoroelastomer uncured
compounds.

For over 40 years Eagle Elastomer has been manufacturing
fluoroelastomer compounds and products that require excellent sealing
properties in applications requiring high temperature and chemical
resistance in a wide range of global markets. These markets include

oil and gas, chemical processing, aerospace, automotive, agriculture,
semiconductor, mining, food and beverage, power generation, wire and
cable, pharmaceutical, and military to name a few.

Our Commitment To You

« To use only the highest quality raw materials from industry leading
suppliers and process them in well-maintained and dedicated
manufacturing equipment.

+ To have fully trained operators that utilize the best practices and
processing procedures in a clean and safe work environment.

« To provide quick turnaround times for our compounds and cured
products by maintaining safety stock inventory on many of the

common raw materials, standard compounds, cord and sheet products.

- To provide responsive customer service and technical support by
opening strong lines of coommunication with our vendors and our
customers in order to support their needs.

+ To strive to continuously improve in all areas of our business by
utilizing the latest technologies in processing orders, manufacturing,
quality inspection, automation, data reporting, and research and
development.

» To be good corporate citizens by participating in local programs and
protecting the environment and the communities we call home.

()

Eagle Elastomer is
driven by customer
satisfaction.

Our philosophy on
quality dictates
everything we do.

;
A
PL‘JFINSULA,

OHIO

Ea le 70 Cuyahoga Falls Industrial Parkway | Peninsula, OH 44264 | P 330.923.7070 | F 330.923.4005
2

ELASTOMER 2. eagleelastomer.com



REALIZE THE

FULL POWER

OF YOUR IDEAS

Comprehensive expertise in premium elastomer products
to realize the full power of your ideas.

RDAbbott.com



MATERIALS
SCIENCE

PROCESS
ENGINEERING

TECHNICAL
SUPPORT

GLOBAL
DISTRIBUTION

Jbbott.

APPLIED CURIOSITY



More than a Distributor

Performance Elastomers

FKM & FFKM HNBR

Copolymer High & Low ACN Content
Terpolymer Various Saturation Levels
Cure Incorporated Very Low Viscosity Grades
Peroxide Curable Advanced Catalyst Technology
Low Temp Grades Expanding Capacity
Perfluorinated

Our team of dedicated commercial and technical staff and 3000 sq ft fully equipped lab
are ready to provide solutions and bridge the gap between our customers and principals.

Contact Lianda Corporation or visit our website to find out more - ISO 9001:2015

LIANDACORP.COM -+ INQUIRY@LIANDACORP.COM - 330.653.8341




u\\
AR
HET

COMPANY HISTORY:
Established in 1995, Lianda
Corporation is a specialty
polymer and chemical
distributor serving the rubber
and plastics industries. The
company focuses on high
performance polymers and
specialty additives. It is the
premier supplier of Chlorinated
Polyethylene (CPE) elastomer
in the NA market, providing

Weipren CPE to all major users.

The company also distributes
high performance elastomers
such as FKM, HNBR, Silicone,
and Fluorosilicone for the oil
& gas, automotive and other
demanding applications.

To effectively support its
customers Lianda maintains
dedicated technical staff and
operates a 3000 sq ft fully
equipped lab. Its technical
capability includes formulation
development, raw material
evaluation, trouble shooting,
QC spot check, etc.

PRODUCT LINES:

Lianda’s performance
elastomer line includes: FKM,
HNBR, Silicone, Fluorosilicone,
CPE, CR, CSM, and ECO.
Lianda’s specialty chemical
line includes: Peroxides,
Curatives, Crosslinking
Coagents, Flame Retardants,
Silane Coupling Agents,
Fumed and Precipitated Silica,
Molecular Sieve, Zinc Sulfide,
and Composite & Active Zinc
Oxide.

PRODUCT SOURCING:
Lianda has established
strong relationships and
strategic partnerships with
their manufacturers. These
arrangements ensure Lianda
maintains attention from
supplier's top management
and continuous supply of
products.

LAB CAPABILITY:

* Banbury, Brabender

* Hot/Cold Presses

* Long Term Aging Oven

* MDR 2000, MV 2000,
Brookfield

« Capillary Rheometer

* FTIR

* DSC/TGA/DMA

» Tensiometer

» Gardner Impact

* Vertical Rebound

TECHNICAL SUPPORT:
Technical know-how is core
capability of Lianda. The
company takes great pride in
positioning itself apart from the
rest of the industry by having
highly experienced TS&D staff
to provide technical support to
customers and a well-equipped
lab that can perform tests such
as cure and flow rheology,
physical properties, heat and
oil aging, thermal analysis, etc.

L I A N DA More than a Distributor

QUALITY COMMITMENT:
Since 2003, Lianda has been
an ISO 9001 certified Company.
Every employee is rigorously
trained on quality processes
before and throughout

their employment at Lianda
Corporation.

WAREHOUSES:

To serve our valued customers,
Lianda has warehouses located
throughout the country. As the
business expands and needs
arise we continue to add other
warehouses in order to serve
our customers in the shortest
possible lead time. Some of
our major warehouses are
located in:

» Akron, OH

* North Kingstown, Rl

» Savannah, GA

» Jacksonville, FL

* Houston, TX

CONTACT INFORMATION:
Tel: +1-330-653-8341

Sales: inquiry@liandacorp.com
Customer Service:
orders@liandacorp.com

Tech Support:

Steve Harsch
Tel:+1-330-653-3317
Sharsch@liandacorp.com

Shawn Xu
Tel:+1-330-653-3315
sxu@liandacorp.com

LIANDA CORPORATION - 8285 Darrow Rd., Suite 200 » Twinsburg, Ohio 44087 USA
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_  QUIMICOS Y POLIMEROS CORPORATION® S.A. DE C.V.

N

Over 23 years of experience
T in the market.

commercialization of rubber
and rubber-chemicals in
Mexico and Latin America.

Our 4 distribution
centers cover the most
important industrial
cities in Mexico.

Wi cire official disiribulors of the moijor

infernational companies involved in
the rubber industry.

Visit us: www.quimicosypolimeros.com/en

Follow us: O @




e Technical support.
e Distribution chains. Logistics infrastructure and
experts in international trade.

If you're looking for a distributor or representative

to po*n your products in Mexico.

(o) Mobile / Whatsapp: +52$5 3717 4626 QUIMIPOL®
.






CHEMICAL

A Ravago Chemicals Company

Mission Statement:

S

As a leading distributor to the
rubber compounding industry,
having what your company
needs isn’t our mission. It’s an
expectation. Instead, our focus
is to provide our customrs with
a personal experience, build
relationshipe, and get our
products to your dock when
you need them.

¢ You will have the support
of an ISO 9001 -certified
company with an
inventory of more than
600 products, distributed
through a network of 15
warehouses in the U.S,,
Canada and Mexico.

* You will receive
personal attention from
our team of experts who
have been in the
chemical distribution
business for more than
30 years, who can help
craft solutions that meet
the unique needs of your
company.

HB Chemical Sales Office

1665 Enterprise Pkwy.
Twinsburg, OH 44087 USA
Tel: +1 800 991 2436

Fax: +1 330 920 0971
Web: www.hbchemical.com

Products:

HB CHEMICAL offers a
comprehensive variety of
products, including the
following:

* NBR

* SBR

* BR

* NR

¢ Silica

e EPDM

® Plasticizers
(specialty, commodity
and polymerics)

® Accelerators

® Dispersions

* TiO2

e |ubricants

® Flame Retardants
* Waxes

® Process Qil

* Magnesium Oxide
® Resins
(Hydrocarbon and
Phenolic)

e Carbon Black

e Zinc Oxide

e SBS

Key Personnel:
@@
R

Joe Moran
Director/VP
Rob Pierson
National Commercial Director
Meredith Fendenheim
Director of Ops.
Jeff Brabham
Business Manager, Elastomers
Jeff Gips
Business Devel. Manager
Andy Kosal, PhD.
Technical Director
Matt Brown
Sales: Midwest
Bobby Cart
Sales: Northeast, Midwest, SBS
Mike Howard
Sales: Southeast
Brian Jones
Sales: Mideast, Cilbond
Kyle Muhs
West Coast
Anne Fontaine
Ontario, Quebec
Bob Lapple
Sales: Midsouth
Will Orazen
Inside Sales Rep
Chase Rand
Inside Sales Rep
Carlos Sanchez
Sales Manager, Mexico

HB Chemical Mexico

Av. Paseo Cob6n #311-A

Col. Residencial Colén

C.P. 50120 Toluca, Estado de
México, México

Tel: +52 (722) 212 1800
www.hbchemical.com.mx



We Deliver Solutions

From Raw Material to Finished Product,
Our Custom Mixed Compounds will
Meet or Exceed your Expectations.

Markets served:

« Transportation/Automotive = Roller

- Heavy Equipment « Architecture and
Construction
= Appliance
» Food
» Oil Field and Mining
= Military
» Energy
» General Industrial
= Clegler]

- YOURS

373 Washington Street
Chardon, Ohio 44024
chardoncp.com

Customer Service: 440-285-2161
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TSR10 CV Nitrosamine Free

Skim Pre Vulcanized

TSR L Ultra Low Protein

TSR CV

DPNR

RSSIO

valex

Revolutionize your
rubber production with Valexs gro U p

op-quality raw nr 1als
top-quality raw materials .com
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TR TESTING LAGORATORY

Join ACE at the Energy Polymer Group, Inc.
2023 EDUCATIONAL SYMPOSIUM AND FALL TECHNICAL MEETING
September 12-14, San Antonio, TX

ACE LABORATORIES 6800 N Chestnut St, Suite C, Ravenna, OH 44266

T: +1 330-577-4088 | E: ace_sales@ace-laboratories.com
CONQUERING CHALLENGES. CREATING SOLUTIONS.




TESTING | DEVELOPMENT | COMPLIANCE | CONSULTING

RUBBER, SILICONE &
POLYMER EXPERTS

In the energy sector, every component's integrity is critical.

At our ISO/IEC 17025 accredited labs, we combine expertise with
advanced testing to ensure your elastomer materials and products
withstand the toughest environments. Trust ACE for performance
validation, failure analysis, product development and market entry.

O-RINGS | SEALS & GASKETS
HOSE | VALVE COMPONENTS
MOUNTS | FLEXIBLE JOINTS
DIAPHRAGMS | LINERS

FLUID & GAS EXPOSURE AND AGING
COMPRESSION STRESS RELAXATION
DYNAMIC TESTING (INCLUDING DMA)
FATIGUE | ABRASION | WEATHERING
TEMPERATURE & PRESSURE RESISTANCE

Contact us today for your testing needs

ace-laboratories.com




TOKAI CARBON CB:
THE WORLD-CLASS
CARBON BLACK
PRODUCER
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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 black needs.

TOKAI CARBON CB

Answering the Call

800.767.2227



A PERFECT LINK
IN ANY CONDITIO

Vanderbilt Chemicals

launches the new line of
VANLINK™ Crosslinking Agents /

for the Rubber and Plastics
industries.

Go to

www.vanderbiltchemicals.com
to find out more

VANDERBILT CHEMICALS, LLC
30 Winfield Street, PO. Box 5150,
Norwalk, CT 06856-5150

(203) 853-1400

Registered and pending trademarks appearing in these
materials are those of Vanderbilt Chemicals, LLC. For a
complete trademark listing, please visit the About section at
www.vanderbiltchemicals.com.



\/)Vanderbilt Chemicals,LLC

A Wholly Owned Subsidiary of R.T. Vanderbilt Holding Company, Inc.

Our Company

From its early beginnings in 1916, Vanderbilt
Chemicals, LLC has grown to supply a wide

range of products to many different industries,
including rubber, plastics, petroleum, paint, CASE,
pharmaceutical, agricultural, ceramic, personal care,
and household products.

In addition to offering a variety of products from
key suppliers, Vanderbilt Chemicals, LLC produces a
number of ultra accelerators and antioxidants out of
its large chemical manufacturing facility in

Murray, Kentucky.

The Vanderbilt companies offer products in the
United States and in some 80 countries around the
world. Vanderbilt Worldwide Limited, with an office
in Nantwich, UK, provides marketing, technical, and
sales support for Vanderbilt Chemicals in Europe,
Middle East, and Africa and Vanderbilt (Beijing)
Trading, Ltd. has an office in Beijing, China. Our
corporate headquarters, including our analytical
and application labs, is located in Norwalk, CT.

Headquarters

30 Winfield Street, Norwalk, CT 06855 USA
Toll Free: +1 800-243-6064

Tel: +1 203-853-1400

Fax: +1 203-838-6368

Our Products

m EPDM m  PEROXIDES

m EOM B COAGENTS

m CR ® ACCELERATORS

EFKM ®  ANTIOXIDANTS

B FFKM B HALS

m CIR m UVAS

® BIR m  PROCESS AIDS

B DENKA ERETHYLENE g MINERAL FILLERS
ACRYLIC COPOLYMER o 0 | FVING RESINS

m POE

Our Mission

Building relationships to achieve sustainable
and ethical growth through a culture of
quality and innovation.

www.vanderbiltchemicals.com




ORNLY GOOD

VIBRATIONSE

10739003 Global leader in
years Thermal Carbon Black
cq ncq rb Learn more by contacting your local
distributor or Carcarb Marketing

Representative.

@ TOKAI CARBON GROUP www.cancarb.com/distribution



Cancarb awarded
Platinum Sustainability
Rating from Ecovadis
Excellence in Environment, Ethics,

Labor & Human Rights, and
Sustainable Procurement

CEOINCERIN
NVH

NOISE - VIBRATION - HARSHNESS

SOINVTIGIN

Thermax® N990 provides:

+ higher filler loading
- improved compound dispersion
- improved dynamic properties
- hysteresis
- dynamic to static ratio

Less NVH, more Hula!

www.cancarb.com

2023
ecovadis

Sustainability
\ Rating



Renoil Process Oil puts the
in soft-touch TPEs

BSQF
B CERTIFIED

i -.\..-. >
R

Bring a luxurious feel and pliability to your soft-touch
TPEs with Renoil Low Volatility Process Oils.

These crystal clear mineral oils range in Additional advantages include:
viscosity from 30 to 600 SUS @ 100F. So you
can meet requirements, while extending your
formulation and reducing the cost of your
finished TPE products.

« Highly compatible with rubber polymers

- Extremely stable, low volatility

- Excellent UV color stability, even for
bright hues

We offer direct food contact grades as well.

Find out more at: RenkertOil.com/products

@NKJ;RT 1 (800) 423-6457 or inquiries@renkertoil.com



CALL RENKERT OIL.

'- AV AN N PRI

N\ W Y

Count on expert consulting, creative solutions and quality oils offered at competitive
prices. Plus, our multiple terminals translate to quick delivery.

Why choose oils from Renkert?

v Clear, water white process oils with viscosities from 30 to 600 SUS @ 100F
v Excellent compatibility with rubber polymers

v Low volatility

v Low UVs

We offer direct food contact grades as well.

\BSQF Contact us today for an expert assessment of your oil application.
CERTIFIED 1(800) 423-6457 www.RenkertOil.com

Chevron

= Authorized distributor for Chevron Process Qils




Indispensable F

Rubber Molding
Principles

G BRINTE  Author: Van Walworth
F"':’f.‘:‘: ES Copyright: 2013

i it ISBN: 978-616-90836-8-9
Hardcover: 150 pages

The first in a series of technical books written to
highlight the fundamentals of various aspects of
rubber molding technology and how they relate

to each other. The more one understands the
interactions and relationships of these fundamen-
tal principles, the better one is able to exploit the
fundamentals to their fullest advantage. Rubber
Molding Principles is not intended to be an exhaus-
tive attempt to cover every aspect of rubber mold-
ing technology. The fundamentals presented in this
book are the fundamental elements of rubber mold-
ing technology which | consider to be essential to a
better understanding of rubber molding technology.

Chemical
Resistance Guide
For Elastomer IV

Hardcover: 777 page

Data for more than 100,000 combinations of
corrodents vs. rubber and other elastomeric com-
pounds and representing 60% new updates. 50
rubber and elastomeric compounds are examined
in more than 100,000 combinations with cor-
rodents, including 3,000 liquid or dry chemicals,
gases, lubricants, household fluids, foods and
other environments. In addition, mechanical and
physical properties of the materials are covered,
including specific rates of deterioration, time

and temperature, for selected compounds. All
data is compiled in an easy to find matrix format,
with corrodents listed in alphabetical order.

Adhesion and
Adhesives
Technology

Author: Pocius, A
Copyright: 2012

ISBN: 978-1-56990-511-1
Hardcover: 370 pages

This book describes, in clear understandable
language, the three main disciplines of adhesion
technology: mechanics of the adhesive bond, chem-
istry of adhesives, and surface science.

Some knowledge of physical and organic chemistry
is assumed, but no familiarity with the science

of adhesion is required. The emphasis is on
understanding adhesion, how surfaces can be
prepared and modified, and how adhesives can be
formulated to perform a given task. Throughout the
book, the author provides a broad view of the field,
with a consistent style that leads the reader from
one step to the next in gaining an understanding of
the science.

Rubber
. Technology
3rd Edition

By John S. Dick

This book is a practical guide to cost-effective
formulating of rubber compounds to achieve
optimal processing and performance. It provides
a thorough discussion of the principles of rubber
compounding, rubber testing, and how various
compound changes will affect different properties
and test. Rubber compounding is discussed as

a series of interdependent systems such as the
elastomer system, the filler-oil system, and the
cure system. A holistic approach is used to show
how changes in these different systems will affect
specific compound properties.

Wire & Cable
Technology Buyers
Guide

Initial Publications
Copyright: 2023
Softcover

Wire & Cable Technology Buyer's Guide has been
the industry’s most complete reference source
since 1975. An invaluable tool for decision makers
to fill their needs for rod, bar and wire

Blue Book

Blue Book Print edition,
gty i CD and Online

Long regarded as the industry’s single most
important reference for technical information,
the Blue Book contains detailed information

on every raw material used by the rubber
industry-including chemical additives, extenders,
elastomers and latexes, fillers and reinforcing
materials, carbon black and coloring materials,
to name a few.




teference Tools

= Polymer Extrusion
Polymer 5E
| Extruslon
By Chris Rauwendaal
934 pages

Bridging the gap between theory and practice,

the fifth edition of Polymer Extrusion continues to
serve the practicing polymer engineer and chemist,
providing the theoretical and practical tools for
successful extrusion operations. In its revised and
expanded form, this book incorporates many new
developments in extrusion theory and machinery.

Rubber Red

RUBEER Jase
RED
BOOK

The industry’s oldest and most comprehensive
buyers guide has served the industry for over 60
years with industry professionals relying on it to
locate a wealth of sources and services when
making important purchasing decisions.

Rubber Red Book is a must for industry
professionals who need comprehensive up-to-date
purchasing information on the many products and
services available to the rubber industry.

*World

| 2 Thermoplastic
Elastomers

[ Thermoplastic
Elastomers
Author: Holden, G., Kricheldorf,
H.,, Quirk, R.
Copyright: 2004
ISBN: 9781569903643

Hardcover: 540 page

Thermoplastic elastomers are one of the fastest
growing material groups. They can be processed
like thermoplastics but their properties are close to
those of vulcanized elastomers. New products, new
processing techniques, new properties, and new
applications have developed since the publication
of the second edition. All these developments are
reflected in the new edition of this well-established
standard work. A unique and comprehensive, up-to-
date guide to all scientific and technical aspects of
thermoplastic elastomers

How to Improve

;:;LTn'.—umnm 1,800 Experimental Ideas

RO ity for Problem Solving
Author: Dick, J.
Copyright: 2014 ISBN:
9781569905333

Hardcover: 407 pages

Rubber compounding is an art as well as a
science. The art of rubber compounding is to
achieve the best trade-offs in properties and

to meet product performance requirements at
acceptable production costs. The purpose of this
book is to provide various experimental ideas for
developing better compounds and solving techni-
cal problems. This second edition includes more

than 1800 experimental ideas to improve specific

rubber properties. Many of the additional ideas
are a result of an extensive review of recent jour-
nal articles and conference presentations from
rubber societies throughout the world.

Rubber Compounds

Raw Materials
Supply Chain for
Rubber Products

Authors: John S. Dick &
Charles P. Rader

The rubber industry is a vital part of the world econ-
omy. In this age of constantly changing economics
and raw material “shortages of the week;' this book
should help the reader understand the overall
technical and economic problems that are emerging
which are beginning to affect the overall availability
of many raw materials, chemical intermediates and
final rubber products on the world scene.

Online

Bookstore:
www.rubberworld.com/

book-store

Ph: 330-864-2122
Fx: 330-864-5298
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Corporate Sponsor

process aids and mineral fillers.

Vanderbilt Chemicals, LLC (www.vanderbiltchemicals.com), from its
early beginnings in 1916, has grown to supply a wide range of products to
many different industries, including rubber, plastics, petroleum, paint, CASE,
- pharmaceutical, agricultural, ceramic, personal care and household products.
In addition to offering a variety of products from key suppliers, Vanderbilt
Chemicals, LLC produces a number of ultra accelerators and antioxidants out

of its large chemical manufacturing facility in Murray, KY.

The Vanderbilt companies offer products in the United States and in some
80 countries around the world. Vanderbilt Worldwide Limited, with an office
in Nantwich, U.K., provides marketing, technical and sales support for
Vanderbilt Chemicals in Europe, the Middle East and Africa, and Vanderbilt (Beijing) Trading, Ltd. has an office in Beijing, China.
Vanderbilt’s corporate headquarters, including its analytical and applications laboratories, are located in Norwalk, CT.

Vanderbilt products include EPDM, CR, FKM, CIIR, BIIR, POE, peroxides, coagents, accelerators, antioxidants, HALS, UVAs,

Vanderbilt Chemicals, LLC has processing aids for rubber which reduce plasticity and improve mold flow and release, without
adversely affecting physical properties. They also reduce compound plasticity, improve mold flow and release, and have little effect
on optimum physical properties. Vanderbilt also offers an effective dry form plasticizer and processing aid for NR, SBR, IR and IIR.
Vanderbilt’s mold lubricants for rubber stock remove surface tack from freshly mixed stock and act as a corrosion inhibitor.

VAROX® organic peroxide accelerators can be used to crosslink elastomers, and are especially useful to maximize resistance to
heat aging and compression set. These organic peroxides work by decomposing to form free radicals when heated. These radicals
then couple to create carbon-carbon bonds across polymer chains.

VAROX® is a registered trademark of Vanderbilt Chemicals, LLC.

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
HallStar Company
Harwick Standard
Infinity Rubber
Kayton Industry Co., Ltd.
Kenrich Pertochemicals
Kumyang
Monolith Materials
Polymer Solutions Group

Polymer Valley Chemicals, Inc.

Prism Worldwide

Pyropel, Inc.

Renkert Oil

Sartomer

Struktol Company of America
Tokai Carbon Cancarb Limited
Vanderbilt Chemicals

MACHINERY AND EQUIPMENT

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

100 RUBBERWORLD.COM : AUGUST 2023

TESTING EQUIPMENT / LABORATORIES

Akron Rubber Development
Laboratory, Inc.

Facts, Inc.

Future Foundation

Gibitre Instruments

Hoosier Racing Tire

Hoto Instruments

Rex Gauge

Seika

The L.S. Starrett Co.

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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AGC Chemicals Americas, Inc. (www.agcchem.com) is a whol-
ly owned subsidiary of AGC Inc., a $13.6 billion multinational
corporation and one of the world’s largest manufacturers of glass,
electronic displays and chemical products. The company was
formed in 2004 through the merging of sister companies Asahi
Glass Fluoropolymers USA and AGA Chemicals. Headquartered
in Exton, PA, including a state-of-the-art technology center, AGC
Chemicals Americas maintains manufacturing operations in
nearby Thorndale, PA, a satellite sales office in Sao Paulo, Brazil,
and warehouses and distributors located throughout North America.

AGC Chemicals Americas manufactures, markets and sells fluoro products, including Fluon fluoropolymer resins, Fluon+
enhanced fluorinated materials and compounds, and AFLAS fluoroelastomers. AGC also markets and sells specialty chemicals,
including AsahiKlin fluorinated solvents, Lumiflon PEVE resins, AsahiGuard E-Series water and oil repellents, Solesphere fine
silica additives, polyols for polyurethanes, Cytop amorphous fluoropolymers and various fluoro intermediates for pharma and
agro products. Specialty materials offered include FORBLUE ion exchange membranes, Fluon film and F-CLEAN greenhouse
films.

AFLAS fluoroelastomers are the material of choice for parts and components that need to perform reliably in the world’s
harshest environments. AGC formulated AFLAS resins form alternating polymers of tetrafluoroethylene and propylene to
achieve unique properties over a conventional FKM type fluoroelastomer. These properties include outstanding resistance to heat,
chemicals, fuels, acids, bases, solvents, ozone and steam. Several AFLAS grades are approved for contact with food.

Fluon+ melt processable compounds are based on copolymer resins FEF, ETFE, ECA, PFA, PVDF, MFA and ECTFE. These
compounds extend the fluoropolymer properties of chemical resistance, toughness and lubricity. All Fluon melt processable
compound products are manufactured to precise specifications.

o ’
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Prism Worldwide (www.prismww.com)
has introduced a solution that reinvents the
recycling process at a molecular level. Prism
‘ provides sustainable materials and solu-
/ , tions for polymeric and elastomeric applica-
y ﬁ g / 'S 2 €3 ’ tions for a broad range of industries. Prism
- - i SYT LS ; ' Worldwide is a clean technology company
ggfeﬁRGSCIRC 553 ¥ o that develops and manufactures performance
" t.‘h’l oriented circular polymer materials from
Pas recycled tire rubber and scrap plastic to off-
set virgin materials. This creates a consistent
product that offers value and sustainability
to customers.

The PRISM™ process can in part reverse
sulfidic bridges in crumb rubber. This creates a thermoplastic rubber intermediate that can be used as an additive to modify
asphalt; as an ingredient in compounds to make thermoset rubber products; to produce thermoplastic elastomers (TPE); and as
an additive to modify thermoplastics.

Prism Worldwide’s ViaTec™ polymer modifier is used in asphalt applications. Asphalt is commonly modified with virgin
synthetic rubber (especially SBS copolymer) to improve durability. ViaTec™ circular polymers offer a sustainable alternative
to these materials. Whether used to improve asphalt binder for roads, or in roofing applications, ViaTec™ technology can help
improve service life and performance.

Ancora™ thermoplastic elastomers are manufactured using Prism Worldwide’s polymers. Ancora™ elastomers use a high
percentage of recycled materials and can be used to create many different finished products. Since these elastomers are primarily
created from waste streams, these materials offer sustainability options not previously available in virgin materials.

Ennova™ polymer modifier is added to thermoplastic compounds to improve impact resistance while using recycled content.
A current project is replacing virgin olefinic materials with compounds using Ennova™ to improve durability and strength.

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

FOLLOW US ON TWITTER @rubberworld 101



Detroit will host Silicone Expo 2023

Silicone Expo USA, an established
global trade show and conference for
the entire silicone industry, organized
by Select Global Events Ltd., will be

held October 4-5 at Huntington Place
in Detroit, MI. Technical conferences,
thought leadership, live product demon-
strations and international networking

will be included. This unique event is said
to offer a vital networking opportunity for
all verticals of the silicone supply chain
(of elastomers, resins, fluids and gels),

Rubber Group News

The Chicago Rubber Group will hold its
Wisconsin golf outing September 13 at the
Hawk’s View Golf Club in Lake Geneva,
WI. Details are available at www.chicago-
rubbergroup.org.

The Detroit Rubber Group will hold
a golf outing August 22 at the Bay Point
Country Club in West Bloomfield Township,
ML. Details are available at www.rubber.org/
detroit-rubber-group-inc.

The Mexico Rubber Group will
hold the course, “Rubber Compounds,
Part 1: Chemical Reactions Mechanism,”

instructed by Soul Leonides, on September
7 at the Rubber Chamber Auditorium in
Mexico City, Mexico. The MRG will hold
the course, “Design, Development and
Production of Rubber Compounds,” instruct-
ed by Luis Mayorga, at the Rubber Chamber
Auditorium in Mexico City, Mexico. Further
information is available at www.rubber.org/
mexico-rubber-group.

The MidAtlantic Rubber and Plastics
Group will hold a Lunch and Learn online
event August 24 on Sustainability of Rubber
and Plastics. Details are available at www.
marpg.org.

The Ohio Rubber Group will hold

a golf outing August 28 at Silver Lake
Country Club in Stow, OH. The ORG will
hold a technical meeting September 26 at
the Hilton Garden Inn in Twinsburg, OH.
Details are available at www.ohiorubber-
group.org.

The Ontario Rubber Group will hold
a golf tournament September 13 at the
Royal Ontario Golf Club in Milton, Ontario,
Canada. Further information is available at
www.rubber.org/ontario-rubber-group.

The Twin Cities Rubber Group will
hold a technical meeting September 21 at
Cowboy Jack’s in Bloomington, MN. Visit
www.twincitiesrubbergroup.org.

WINNING ON DURABILITY

HOW LONG
WILLIT

Flexible
Joint
Application

Natural
Rubber
Laminated

damage tolerant adjective ['damij / 'tai(e)ront]

Definition of damage tolerant:

The ability of structures to withstand the design load and maintain
their function in the presence of cracks and other types of damage.

Enduric

et Duraia

endurica.com

ity Highe®

"SOLUTIONS FOR ELASTOMER DURABILITY
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UTi

Approved
International
Event

Rubber
China 2023

September o4-05-06

The 21° International

Exhibition on Rubber Technology
September 04-06, 2023

Shanghai New International Expo Centre

www.rubbertech-expo.com

More Information ii

Driving Success Through Technology

Tel: 86-10:53779792.  Email: rubbertech@chrubbercom (I3 1 38 YouTube



providing a forum to do business face-to-
face, both from within the industry and
with diverse end user markets.

Attendees are said to represent the
following groups: lifestyle products, elec-
tronics, consumer goods, construction, oil
and gas, marine, HVAC, aviation, indus-
trial products, mass transit, agriculture,
energy, textiles, medical and automotive.

Technical presentations on Wednes-
day, October 4, will include the follow-
ing: “Keynote address: Market analysis,”
Zoe Liu, Sublime China Information;
“History of silicone,” Jeff Hoffman,
Paul O. Abbe; “Movements in metal-
ized silicone and effect on silicone,”
Ken Baker, NewAge Industries, and
Scott Kearns, ElastaPro; “Reducing the
CO, footprint of silicone rubber, foams
and adhesives,” Richard Austin, Saint-
Gobain; “Efficient removal of volatile
substances with the planetary roller
extruder,” Michael W. Batton, ENTEX
Rust & Mitschke GmbH; “Emerging sili-
cone technologies in textiles and indus-
trial applications,” Ganesh Srinivasan,
Resil Chemicals; “Can we make silicones
more sustainable by incorporating natural
materials,” Michael Brook, McMaster
University; “Life cycle assessment of
recycled products and carbon savings,”
Chris Fu, Eco USA LLC; “Self-bonding

[\T The Universty of Akron
4 Akron Polymer Technology Services

WORKFORCE TRAINING

ON CAMPUS:
Polymer Chemistry Characterization Course
08/21/2023 - 08/22/2023

ONLINE:

Applications of Thermal Analysis Techniques in
Polymeric Materials Science & Engineering
08/30/23 - 08/31/2023

ONLINE:
Organosilanes: The Link Between Polymers and
Surfaces - 09/06/2023

ONLINE:
Color Theory & Applications - 09/12/23 - 09/14/2023

ONLINE:
Compounding and Testing of Plastics - 09/20/2023

uakron.edu/apts/training
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platinum addition silicone potting materi-
als,” Michael Watson, Gelest; “Storage
and media resistance of liquid silicone
rubber: A comparative study of different
test conditions,” Svenja Marl, UNIpace;
and “Devulcanization: A solution to scrap
silicone,” Ben Chouchaoui Windsor
Industrial Development Laboratory.

Technical presentations on Thursday,
October 5, will include the following:
“Keynote address: Sustainability,” Anna
Felix, Dow; “Organic-silicone hybrid
polymers: A review of commercially
successful and emerging technologies,”
Pete LeBaron, CHT Group; “Solving
LSR cold-deck tooling challenges using
simulation,” Alex Baker, Moldex3D;
“Automation for Al laboratories,” Khaled
Bogalieh, LabsCubed; “Silicone based
adjuvants in agrochemicals,” Manju
Mamparambath, Resil Chemicals;
“Amulit silicone 3D printing: Additive
manufacturing in ultra-low interfacial
tension,” Senthil Duraivel, University
of Florida; “Panel discussion: Prosthetic
application of silicone and the end users,”
Mariya Cameron, 14ELMT Fabrication,
and Dan Hill, Baker Orthotics and
Prosthetics, Hanger Clinic; “Big leap in
silicones 3D printing,” Thomas Batigne,
Lynxter; “Engineered silicone solu-
tions for energy storage,” Andrei Szabo,
Wevo-Chemie GmbH; “‘State-of-the-art
automated silicone compounding and
extrusion technology,” Martin Yonnone,
Colmec USA; and “Further steps to an
efficient and automated production pro-
cess for mixing, extrusion and straining
of silicone rubber compounds,” Julia Uth,
Uth GmbH.

Registration information for Silicone
Expo USA is available at www.silicone-
expo.com.

Gerlach organizes
vulcanization webinar

Gerlach Maschinenbau GmbH will hold
the webinar, Hot Air Vulcanization,
September 27-28. This online seminar
focuses on the latest hot air vulcanization
devices for rubber and silicone profiles
with incredibly low power consumption.

RUBBERWORLD.COM + AUGUST 2023

An expert speaker will instruct attend-
ees about the advanced features of these
devices, including precise temperature
control, improved product quality and
increased productivity. Participants will
discover how this technology can help
their business reduce energy costs and
meet sustainability goals.

Registration information is available
at www.gerlach-machinery.com.

Polyurethanes event
celebrates 65 years

The 2023 Polyurethanes Technical
Conference, celebrating its 65th year,
will be held September 25-27 at the
Marriott Rivercenter in San Antonio, TX.
This event is organized by The Center for
the Polyurethanes Industry (CPI) of the
American Chemistry Council.

Paper presentations and a poster ses-
sion will describe the latest research and
technical developments for all the impor-
tant polyurethane industry sectors.

Debbie Mielewski, a sustainability
expert, will deliver the keynote address.

Further information is available at:
https://www.americanchemistry.com/
industry-groups/center-for-the-polyure-
thanes-industry-cpi/polyurethanes-tech-
nical-conference.
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WORKFORCE TRAINING

ON CAMPUS:

Rubber Technician Training
10/09/2023 — 10/11/2023
3-day course on campus

ON CAMPUS:

RPA Testing of Rubber
Processability and Dynamic
Properties

10/12/2023 — 10/13th/2023

uakron.edu/apts/training



Rubber
Division

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

August 17, 2023
Career Catalyst Webinar: Beat the Bots! Get Your Resume Past
the Applicant Tracking System

August 18, 2023
Formulating Fridays Webinar: Formulating Wrap Up

August 21, 2023
Course: Elastomers for Selective Gas Separation, including
Carbon Capture

August 24, 2023
Webhinar: Maintaining High Performance in Challenging
Testing Laboratories

August 30, 2023
Course: An Introduction to Continuous Vulcanization

September 6, 2023
FREE Webinar: PFAS — The Situation & The Challenge

September 15, 2023
Course: Communications Workshop & Luncheon (In-person Only)

September 20, 2023
Course: Rubber Extrusion Technology

September 21, 2023
Career Catalyst Webinar: Virtual Interviewing — How is it Different
From In-person Interviewing

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

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

November 8, 2023
Course: Sponge Rubber 101

November 9, 2023
Career Catalyst Webinar: Using LinkedIn to Increase Your Visibility
in the Job Search

November 14, 2023
Course: Advanced Rubber Compounding & Testing

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

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)!



Calendar

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

R.D. Abbott, Manufacturing with Silicone
Rubber workshop, Barberton, OH, www.
rdabbott.com - August 15-18.

Rubber Division, ACS, Career Catalyst
Webinar: Beat the Bots! Get Your Resume
Past the Applicant Tracking System, www.
rubber.org/training - August 17.

Rubber Division, ACS, Formulating
Fridays Webinar: Formulating Wrap Up,
www.rubber.org/training - August 18.
Rubber Division, ACS, Elastomers
for Selective Gas Separation, Including
Carbon Capture online course, www.rub-
ber.org/training - August 21.

Detroit Rubber Group, golf outing, Bay
Point Country Club, West Bloomfield
Township, MI, www.rubber.org/detroit-
rubber-group-inc - August 22.
MidAtlantic Rubber and Plastics
Group, Lunch and Learn: Sustainability
of Rubber and Plastics online event, www.
marpg.org - August 24.

Rubber Division, ACS, Webinar:
Maintaining High Performance in
Challenging Testing Laboratories, www.
rubber.org/training - August 24.

Ohio Rubber Group, golf outing, Silver
Lake Country Club, Stow, OH, www.
ohiorubbergroup.org - August 28.
Rubber Division, ACS, An introduc-
tion to Continuous Vulcanization course,
www.rubber.org/training - August 30.

September

Rubber Division, ACS, PFAS: The
Situation and the Challenge webinar,
www.rubber.org/training - September 6.
Mexico Rubber Group, Rubber Com-
pounds: Chemical Reactions Mechanism
course, Rubber Chamber Auditorium,
Mexico City, Mexico - www.rubber.org/
mexico-rubber-group - September 7.
Sigmasoft, Tooling and Process Develop-
ment for Injection Molding Thermoplastic
Parts seminar, Renaissance Schaumburg
Convention Center Hotel, Schaumburg,
IL, www.sigmasoftvm.com - September 7.
University of Akron, Akron Polymer
Training Services, Dynamic Viscoelastic
Behavior of Rubber and its Products course,
www.uakron.edu/apts/ - September 7-8.

Executive Conference Management,
LSR 2023, Sonesta Hotel, Charlotte, NC,
www.executive-conference.com/confer-
ence/lsr-2023 - September 11-14.
University of Akron, Akron Polymer
Training Services, Rubber Molding
Processes: Principles, Troubleshooting
and Mold Design course, www.uakron.
edu/apts/ - September 12-14.

Chicago Rubber Group, Wisconsin golf
outing, Hawk’s View Golf Club, Lake
Geneva, WI, www.chicagorubbergroup.
org - September 13.

Ontario Rubber Group, golf tourna-
ment, Royal Ontario Golf Club, Milton,
Ontario, Canada, www.rubber.org/ontario-
rubber-group - September 13.

Messe Diisseldorf North America,
T-PLAS, International Trade Fair for the
Plastics and Rubber Industries, Bangkok
Trade & Exhibition Center (BITEC),
Bangkok, Thailand, www.mdna.com -
September 20-23.

Rubber Division, ACS, Career Catalyst
Webinar: Virtual Interviewing, How is it
Different from In-Person Interviewing,
www.rubber.org/training - September 21.
Twin Cities Rubber Group, technical
meeting, Cowboy Jack’s, Bloomington,
MN, www.twincitiesrubbergroup.org -
September 21.

Center for the Polyurethanes Industry,
65th Polyurethanes Technical Conference,
Marriott Rivercenter, San Antonio, TX,
https://www.americanchemistry.com/
industry-groups/center-for-the-polyure-
thanes-industry-cpi/polyurethanes-techni-
cal-conference - September 25-27.

Ohio Rubber Group, technical meeting,
Hilton Garden Inn, Twinsburg, OH, www.
ohiorubbergroup.org - September 26.
Interplas Events Limited/Rapid News
Group, Interplas Insights Conference
2023, National Exhibition Center (NEC),
Birmingham, U.K., www.interplasuk.com
- September 26-28.

Gerlach, Hot Air Vulcanization online
seminar, www.gerlach-machinery.com -
September 27-28.

Messe Diisseldorf, Central Asia Plast
World, Atakent Exhibition Center, Almaty,
Kazakhstan, www.mdna.com/shows -
September 28-30.

University of Akron, Akron Polymer
Training Services, Rubber and Plastics
Failure Analysis: Physical and Chemical
Analysis Techniques course, www.uakron.
edu/apts/ - October 2.

University of Akron, Akron Polymer
Training Services, Introduction to Con-
tinuous Vulcanization and CV Processes
course, www.uakron.edu/apts/ - October 3.

Select Global Events, Silicone Expo
USA, Huntington Place, Detroit, MI,
www.silicone-expo.com - October 4-5.
University of Akron, Akron Polymer
Training Services, Rubber Technician
Training, www.uakron.edu/apts/ - October
9-11.

University of Akron, Akron Polymer
Training Services, Aircraft Tire Tech-
nology course, www.uakron.edu/apts/ -
October 12.

University of Akron, Akron Polymer
Training Services, RPA Testing of Rubber
Processability and Dynamic Properties
course, www.uakron.edw/apts/ - October
12-13.

Rubber Division, ACS, International
Elastomer Conference, Huntington
Convention Center, Cleveland, OH, www.
rubber.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.

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

November

University of Akron, Akron Polymer
Training Services, Rubber Compounding
and Process Troubleshooting course, www.
uakron.edw/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.

Detroit Rubber Group, Fall Technical
Meeting, Freudenberg-NOK Sealing Tech-
nologies, 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, Career Catalyst
Webinar: Using LinkedIn to Increase Your
Visibility in the Job Search, www.rubber.
org/training - November 9.
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International @~ ®~@-®-~g

Elastomer (onference
October 16-19, 2023 * Cleveland, OH

> Save $100 Q

- [ _, on the

L = D e, .~ ) Technical Meeting
Join us at IEC 2023 where connectionsare & \/1c.'vou register

—made, knowledge is shared, new products, by Sept. 1!
new technology and new ideas are introduced,
business is conducted, developed and gained,
fun is had, encouragement and empowerment happen,

“and the-fature.s embraced. |

Components include:

Expo © Technical Meeting © Educational Symposium * Women’s Event
Student Programs © Career Catalysts * Receptions * 5K Walk/Run
25-Year Club Luncheon * Awards Ceremony * Networking Events

Interested in exhibiting or attending?

Visit rubberiec.org. Rubber
Brought to you by: D|V|S|On




Suppliers Showcase

Chemicals/Materials

Ancora C-1000 thermoplastic elastomer (TPE) contains 50%
post-consumer recycled content derived from end-of-life tires.
Based on the company’s patented technology, Ancora C-1000
maintains the look, feel and processing of a

TPE material derived from end-of-life tires

all-weather mats, weather stripping, footwear and more. This
Ancora compound is available in black and has a durometer A
hardness of 80.

Ancora C-1000 is 99% domestically

typical petrochemically derived TPE.

Ancora TPEs are a new class of TPE com-
pounds utilizing polymers derived from end-
of-life tires manufactured with the firm’s pat-
ented Prism process. This process uses tire
rubber as the primary feedstock in the produc-
tion of polymer intermediates called PTR.

sourced, meeting Infrastructure Investment
Jobs Act (IIJA) Buy America requirements.
Compared to virgin synthetic rubber com-
pounds, the firm’s base polymer has an
approximately 86% lower carbon footprint.
This product is said to fill a unique market
demand for both sustainability and perfor-

These intermediate polymers are then com-
pounded into injection moldable TPE pellets at the company’s
Rochester, NY area facility.

The first compound in a series, Ancora C-1000, is suitable
for use in a broad range of applications, such as automotive

mance. The technology can be applied over a
broad range of applications, and the company is said to look
forward to working with the industry to grow this into a fam-
ily of TPE compound products. (Prism Worldwide)
WWW.prismww.com

Rubber, tire mold cleaning

From core expertise in optics and rubber molding, this com-
pany introduces a UV optical material (DUV280) with over
90% transmittance of 280 nm UV-C light, and almost no per-
formance loss after 15,000 hours of irra-
diation at ®e = 70 mW. This material
is said to exhibit silicone’s advantage at
realizing complex shapes and fine details
for expansive possibilities. Two standard
lenses are initially available as well: the
AL-10M-DUV280 with a ~10° distribu-
tion angle compatible with 3535 footprint
LEDs, and the AL-20M-DUV280 with a ~20° distribution angle
compatible with 6868 footprint LEDs. DUV280 optics can
support wide ranging applications, including sterilization and
dermal phototherapy, among others. (4sahi Rubber)
www.asahicrosslink.com

Fluoroelastomers

Aflas fluoroelastomers are said to be the material of choice
for parts and components that need to perform reliably in the
world’s harshest environments. Aflas resins are formulated
from alternating polymers of tetrafluoroethylene and propylene
to achieve unique properties over a conventional FKM type
fluoroelastomer, according to the company. These properties are
said to include outstanding resistance to heat, chemicals, fuels,
acids, bases, solvents, ozone and steam. Several Aflas grades are
approved by the Food and Drug Administration (FDA) for con-
tact with food, making them an ideal material for parts like seals
that are used in food processing applications where heat and/or
aggressive chemicals will quickly degrade other types of rubber.
(AGC Chemicals)
www.agcchem.com
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Mold release products

This global manufacturer of professional grade industrial clean-
ing, maintenance and manufacturing chemicals and parent of
Franklynn DiamondKote and Franklynn Crystal mold release
agents launched DKW-4185 water based semi-permanent mold
release. Based in years of previous water based release devel-
opment, DKW-4185 is said to be a premium release agent that
carries universality for a variety of elastomers, including but
not limited to natural rubber, sulfur cured EPDM, polyacrylate
and a variety of fluoroelastomers. Designed for many molding
applications, including anti-vibration parts, seals and gaskets,
and general rubber molded parts, DKW-4185 is said to offer
excellent cycle life, cleaner molds and reduced scrap rates
compared to earlier products. It is available in pails, drums and
totes. Product features are said to include: stable, non-transfer-
ring and excellent release properties; improved cosmetics and
fewer defects; increased mold life and less frequent mold clean-
ing required; forms a tough, durable release film; water based
formula avoids complications found in solvent based products;
promotes good rubber flow; and does not need to be diluted
prior to use. ({/TW Pro Brands)
www.itwprobrands.com

Silicone rubber grades

The Silpuran product range comprises HTV solid and liquid
silicone rubber (LSR), and room temperature vulcanizing grades
(RTV-1 and RTV-2). These high end silicone rubber grades meet
the stringent demands of the health care industry. All products
have passed selected ISO 10993 and USP Class VI tests, and
are said to meet the high safety standards imposed by the health
care industry. The cleanliness needed for fulfilling the medical
requirements of today and tomorrow are said to be ensured by
the company’s Clean Operation program. (Wacker Chemie AG)
www.wacker.com
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Chemicals/Materials

Fluoroelastomer products

Fluonox fluoroelastomers (FKM) from GFL are exclusively dis-
tributed by this company in the U.S., Canada and Mexico. This
FKM portfolio contains a wide range of bisphenol curable copo-
lymers, bisphenol curable terpolymers and peroxide curable ter-
polymers with up to 70% fluorine content. The Fluonox product
line encompasses a wide range of Mooney viscosities and cure
rates for excellent processability and productivity in a wide
array of processes, according to the company. These include
compression molding, injection and transfer molding, extru-
sion and calendering. The Fluonox portfolio offers a full range
of physical properties, heat and chemical resistance, and low
temperature flexibility to provide superior performance in any
environment, according to the firm. Fluonox fluoroelastomers
are PFAS free, PFOA free and REACH compliant. Technical
service and application development are available. With recent
and continual expansions, Fluonox is said to be a stable FKM
supply source. Servicing the rubber, thermoplastics and other
polymer related industries for more than 85 years, this company
is a management owned and operated sales, marketing and tech-
nical support organization. (Harwick Standard Distribution)
www.harwick.com

Functional black pigment

Microlen Black 0098 MP is a highly functional black pigment
preparation with near infrared (NIR) reflectivity which can be
used in several applications where carbon black based products
have some limitations, such as: packaging materials that can still
be sorted by polymer, enabling recycling; cool black materials
with significantly lower heat buildup; and automotive applica-
tions supporting autonomous driving enablers via LIDAR detec-
tion. Microlen Black 0098 MP is delivered in a low dusting pow-
der form and can be dosed in an efficient way. Microlen offers a
comprehensive range of preparations for the coloration of rubber.
The products are used in a variety of rubber applications, such
as flooring, automotive, building and construction, sportswear,
home and personal care, industrial and more. A few key benefits
of Microlen preparations are said to include the excellent levels
of dispersions and the wide range of chromatic colors. This
allows for easy coloration of the rubber and avoids deviations
from previous product runs. Several products out of Microlen’s
range can be used for sensitive applications, such as food contact
applications or toys. Specific information for each dispersion and
color can be provided by the company. (Sun Chemical)
www.sunchemical.com

Fatigue °

AB-2012

VR-7130 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

SEIKA MACHINERY, INC.

Tel: 770-446-3116
info@seikausa.com
www.seikausa.com/rubbertesting
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Performance silica Reflective coatings

Agilon silica provides nearly 50% energy savings and cuts UV-C and UV-A silicone based diffuse reflective coatings for
manufacturing time by a third compared to conventional silica by performance and protection are available from the company.
eliminating one mixing step, according to the company. Agilon UV diffuse reflective coatings are based on a silicone matrix
precipitated silica is chemically modified, enabling tire makers to with high reflective efficacy and durability against discoloration.
eliminate a manufacturing step required in conventional technol- Excellent diffusion approaching that of an ideal diffuser helps
ogy, in which high density silica undergoes a reaction with silane. avoid hotspots and effectively spreads light broadly, regard-
Because the company formulates Agilon performance silica by less of incidence angle, according to the company. Varieties are
precipitating silica and silane together, this non-value-added pro- available in an assortment of hardnesses to support needs from
cessing step is not required, saving energy and reducing manu- flexibility to scratch resistance. All are multi-part with heat cure.
facturing complexity. Research also found added benefits for Recommended application methods are spray or screen print
tire makers compared to non-treated silicas, including increased with a thickness of 30-50 um. Customers are said to increase
mixer fill factor (the ratio between the volume of material put their module efficiency or protect vulnerable substrates with a
in a mixer, and the total mixer volume), higher silica load- variety suitable for specific applications, at wavelengths of 200
ings, reduced mixer temperature and lower water consumption, nm to 405 nm. Visible light formulations are also available.
according to the company. There are also said to be significant (Asahi Rubber)

sustainability benefits for end users. When used in tire treads, www.asahicrosslink.com

Agilon silica is also said to improve fuel efficiency and traction. - -

Agilon silica products are engineered to lower rolling resistance V u I Ccanize d ve g et a b I e Ol I

for improved fuel efficiency, increase traction for improved

safety and handling, and extend the useful life of tires. (PPG) Brown factice (vulcanized vegetable oil), manufactured by
www.ppg.com Caufit S.A. in Buenos Aires, Argentina, is now being supplied

by this company to the North American market. Caufit manufac-

tures its brown factice by the sulfur crosslinking of high quality

soybean oil. Caufit is ISO 9001:2015 certified. This company

e 800 invites inquiries from both end users and potential stocking dis-

sovchem.net tributors. (Lobel Chemical)

lobelusaat@gmail.com

Styrene butadiene rubber

Ong Tgamieias=ioiiesdiosus- Tufdene S-SBR (solution polymerized styrene butadiene rub-

ber) and Asadene BR (butadiene rubber) are available from the
company, said to be known for its high performance S-SBR
grades. The S-SBR grades are said to be ideal for environmen-
tally friendly tires, with characteristics such as excellent fuel

4040 Embassy Parkway, Suite 1900
Akron OH 44

<3 SOVEREIGN

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

At Sovereign Chemical, we build relationships that build business. efficiency and wear resistance. The synthetic rubber produced

Our \ng represents the relationship bgtween.our suppliers, from raw materials such as biomass and plastic waste, as well as
Sovereign and our customers - all of which are interconnected . . e

forming a mutual bond, with our customers and other raw materials, makes an important contribution to reduc-

their needs always at the top. ing CO, emissions, according to the company. Furthermore,

relevant stakeholders are calling for a lower environmental
~ Our Promises to You , impact, including decarbonization, in many other areas of appli-

Superior Quality in Our Products and Services . .
Continued Commitment to Innovation Excellence in the Rubber Industry cation. For these prOdU—CtS, the firm will also manufacture and sell
Respect, Trust and Longevity from our Sovereign Team butadiene rubber produced USlIlg the mass balance method. The
company is currently expanding its range of more sustainable
materials. By focusing on the use of renewable energies, as well
as mass balanced and recycled raw materials, the company wants
to make its contribution to a carbon neutral and more sustainable
= world. The mass balance method is a globally used method to

—L'W:'! calculate the proportion of sustainable raw materials for indi-
ecovadis /| 3 vidual products in a mix of sustainable and petroleum derived

Sutninabty /f raw materials. As an international certification system, the ISCC
‘ (International Sustainability and Carbon Certification) offers
solutions for the implementation and certification of waste and
residual raw materials. (4sahi Kasei)

www.asahi-kasei.com
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Perfluoroelastomer

Chemraz G57 is a perfluoroelastomer specifically developed to
meet the demands of aggressive dry plasma systems and other
extremely demanding semiconductor fabrication sealing appli-
cations. Chemraz G57 perfluoroelastomer’s unique formulation
provides enhanced plasma resistance and minimal contamina-
tion, resulting in less downtime and higher wafer processing
yields, according to the company. Recommended primarily for
both static and dynamic oxide etch wafer processing applica-
tions, Chemraz G57 remains stable at service temperatures up
to 572°F/300°C. With nearly universal chemical compatibility
and the broadest chemical resistance of any elastomeric mate-
rial, Chemraz G57 is ideal for use across a wide range of seal-
ing applications, including endpoint windows, bell jar seals,
valve seals, KF fitting seals, window seals, isolator valve seals,
lid seals, gas inlet seals, slit valve seals, and chamber seals,
according to the manufacturer. The firm is said to deliver highly
customizable solutions guaranteed to provide excellent perfor-
mance under extremely challenging operating conditions in
the semiconductor industry. It provides a portfolio of advanced
elastomer seals and thermoplastic components. (Greene Tweed)
www.gtweed.com

Precipitated silica powder

Mansil-190MP is a high dispersion, high purity precipitated
micro-pearl silica powder. Mansil-190MP is a reinforcing
filler for use in synthetic and natural rubber compounding.
Advantages are said to include faster incorporation time and
less viscosity buildup, while maintaining excellent dispersion
and superior rubber compound properties, according to the
company. Mansil-190MP precipitated silica is said to increase
hardness, tensile strength, abrasion and tear resistance. For
mechanical rubber goods, Mansil-190MP can be used as the
primary filler or in combination with carbon black. In tire
applications, these silicas are said to improve rolling resistance,
flex fatigue and enhance traction. In adhesives compounding,
silica provides an additional method of promoting improved
adhesion, as well as providing reinforcement. Silicas are uni-
versally applied to provide increased abrasion resistance, green
strength and translucence in the formulating of shoe sole com-
pounds. Lightly loaded compounds are prepared using 5-20
phr, while highly loaded, oil extended compounds can use 75-
100 phr. PEG-3350 is the most often used activator to improve
cure rate and state of cure. (4krochem)
www.akrochem.com

Your #1 Source fé

Ingredients for ovel
* Polymers

* Curatives

» Activators
Plasticizers

Fillers

Process Aids
Rubber Chemicals
* And much more....

Knowledgeable, Responsible, Trusted:

What Matters To You, Is Important To Us
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Keeping Service in the Mix
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Experience, Technology, & Personal Response

- Custom Mixing
- Dispersions
- Chemical Blending

~
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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
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Rubber grinding system

A granulation line is designed for use with EPDM rubber with
higher capacity and lower granulate temperature rise, even with
the small screen’s diameter. The restyling of the plant involved
the entire line, with the goal _

of lower energy consump-
tion, higher efficiency, great-
er automation and full com-
patibility with Industry 4.0,
according to the company.
With this system, the bales
can be positioned perpendic-
ular to the length of the belt
to allow for an increase in their number per meter of conveyor
belt. Two sensors, at the entrance and exit, allow the system to
count the bales and provide an alarm if their number in transit to
the guillotine is less. The GT 600 Al guillotine has been devel-
oped with an opposing wing feeding system to allow feeding
from a choice of two different conveyors. The cutting design
allows 10 bales to be quickly sliced at a rate of 10 cuts in 100
seconds for smooth batching at the mill. The MU 512 GT Al
flagship model has a capacity of 1,500 to 2,000 kg/hour of rub-
ber, even with a $10 mm screen, with energy savings of 20% to
25% compared to the previous generation of grinders. The result
is that compounders are now able to meet two pressing needs: to
have a single line suitable for grinding two types of rubber at the
same time, while keeping them separate; and to save space and
the purchase of an expensive intermediate buffer. (Previero)

www.previero.it

Mixing mill with strip cutter

Plus and Premium versions of Neo mixing mills can now
be upgraded with a strip cutter and a sliding jaw with fold-
ing function. Optional features can be customized to further
_ optimize production processes,
l : % always focusing on the safety
! 3 . 7 of operators. The company is
B said to offer its users the great-
est possible customization.
This begins with the selection
4 of the best mixing mill from a
*"" broad portfolio and ends with
additional optional features. For example, it is now possible to
equip Plus and Premium mixing mills with plastic or brass rotat-
ing circular blades. Premium mixing mills can also be upgraded
with material stock guides that move to one side. Two to four
pieces can be attached to Plus and Premium mixing mills. While
the strip cutters are free standing as standard, the company can
build retractable strip cutters on request. In rest mode, the knives
are covered under the tray. Only when the operator adjusts the
knives according to customer parameters do the flaps in the col-
lection tray open automatically. The knives are pneumatically
pressed against the material. Easy manual width adjustment is
possible via two-hand control on the control panel. (Deguma)
www.deguma.com
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Instruments

Force measurement

The company’s force and material test division offers a line
of products that specializes in tensile and compression testing.
The firm’s test stands are highly customizable, with multiple
load capacities and travel ranges, depending on the application
requirements. The equipment is said to be easy to set up, oper-
ate and maintain. This and the accompanying software options
guarantee a solution for virtually any application, according to
the company. Test stands from the company come in a wide
variety of options and configurations. From the entry level
manual stands to the 50 KN capacity motorized dual column
machines, the firm is said to have a solution to meet individual

force and material test needs. Granite based test stands are said

to offer exceptional stiffness, stability and water resistance.
Paired with high accuracy encoders, they are able to support
extensometers in conjunction with the material test software,
allowing for testing material properties such as Young’s modu-
lus and ultimate tensile strength. Highly elastic materials which
are capable of producing large amounts of elongation before
reaching a point of structural failure can now be more accu-
rately testing, according to the company. (L.S. Starrett)
www.starrettmetrology.com

Automation system

The tailor made MAP.autocell takes over the entire manufactur-
ing process of products, from component feeding through pro-
duction to further processing. This rubber injection molding spe-
cialist is said to offer a wide range of automation solutions for
process optimization, increasing efficiency and reducing cycle
times in the production process. Handling systems include heat-
ing plate and frame shifting, center plate changing, etc. Robotic
solutions are offered, in addition to brushing and demolding
systems. Individual automation technology can be developed
together with the customer. Customers are said to benefit from
this one-stop solution; visualization and control of machine and
automation via a uniform control unit, the MAP.commander C6
control; a familiar user interface for all automation components
with MAP.commander C6; first level support from the company
for all components; a compact and optimized footprint; and a
modular concept. Effective automation options for horizontal
injection molding machines include the firm’s robust brush
systems for automatic demolding and cleaning. They enable
the fully automatic production of all free-fall articles such as
o-rings, sealing elements and molded articles. (Maplan GmbH)
www.maplan.at

CREATING
CIRCULAR
POLYMERS

VERY YEAR WE TOSg
13 gILLION USED TIREg

Prism Worldwide is introducing a new solution that reinvents the
recycling process of rubber at a molecular level. Prism provides
sustainable products for polymeric and elastomeric applications across
a broad range of industries. Applications 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 end-of-life tires.

WWWw.prismww.com
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Custom Fluoroelastomer

Compounds &
Extrusions
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system certified to AS9200 and ISO 9001.

resistance.

Eagle Elastomer (www.cagleelastomer.com) has manufactured fluo-
roelastomer products for a wide range of markets since 1983. Eagle
Elastomer supplies fluoroelastomer (FKM) and perfluoroelastomer
(FFKM) custom mixed compounds, as well as fully cured FKM extru-
sions and sheet products. The company’s products offer excellent seal-
ing properties for applications requiring high temperature and chemical

Eagle Elastomer delivers the highest quality fluoroelastomer
products and offers the best customer service and technical suport in

the elastomer industry. The firm’s knowledgeable engineering staff and
long term relationships with the FKM suppliers DuPont, 3M, Daiken, AGC Chemicals and Solvay ensure that Eagle Elastomer
is constantly monitoring new developments and processes in the fluoroelastomers industry.

Conformance to product requirements is assured through Eagle Elastomer’s world class manufacturing facility and quality

Eagle Elastomer specializes in the production of high quality fluoroelastomer products. Only 100% virgin fluoroelastomers
are used in the manufacture of the company’s products. No regrind, off-spec or non-fluoroelastomer polymers are used in produc-
tion. Short lead times are achieved by maintaining an inventory of standard items in most sizes.

Eagle Elastomer is committed to be the leader in supplying fluoroelastomer custom mixed compounds, and extruded and cured
sheet products requiring high technology and special expertise. Fluoroelastomer compound mixing serves such industries as oil
and gas, truck and rail, aerospace, automotive, mining, food and beverage, agriculture, semiconductor, chemical and pharmaceu-

tical.

Custom fluoroelastomer mixing is offered for polymers (copolymers, terpolymers, peroxide curable polymers and specialty
samples) to 500 pound lots of fluoroelastomer compound.

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
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DRP Industries
Eagle Elastomers
ECO USA
Elmet
Emsodur
Evonik
Goldsmith & Eggleton
HallStar Company
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Infinity Rubber
Kayton Industry Co., Ltd.
Kenrich Pertochemicals
Kumyang
Monolith Materials
Polymer Solutions Group

Polymer Valley Chemicals, Inc.

Prism Worldwide

Pyropel, Inc.

Renkert Oil

Sartomer

Struktol Company of America
Tokai Carbon Cancarb Limited
Vanderbilt Chemicals

MACHINERY AND EQUIPMENT

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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TESTING EQUIPMENT / LABORATORIES

Akron Rubber Development
Laboratory, Inc.

Facts, Inc.

Future Foundation

Gibitre Instruments

Hoosier Racing Tire

Hoto Instruments

Rex Gauge

Seika

The L.S. Starrett Co.

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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* ARP Materials (www.arpmaterials.com) is an ISO 9001:2015 certified
B arerssreniais : s e==3 distributor of raw materials to the rubber and plastics industries, focused
s on quality and consistency. By partnering with today’s leading raw
material producers from around the world, ARP Materials is committed
to being a trusted partner to customer supply chains. ARP Materials is
dedicated to providing unmatched customer service by delivering com-
d plete solutions to specific raw material needs. ARP’s goal is to build on
¥ this foundation by staying close to its customers and responding to their
changing needs. By utilizing a global strategy that combines vertical inte-
gration, lower costs and high quality raw materials, ARP Materials is con-
fident customers cannot find a better supplier for their raw material needs.

With over 700 products distributed through several warehouses across
the U.S., ARP Materials is dedicated to delivering products just in time,
allowing for rapid response. ARP’s team knows its materials inside and
out, offering expert custom solutions to customer manufacturing needs
and obstacles. Experts handle the logistics, focusing on efficiency and budget, so customers can focus on their business.

ARP Materials has always been a family run business committed to forging relationships with vendors and customers; to going
above and beyond, and creating lasting, sustainable solutions. ARP Materials (formerly Alternative Rubber & Plastics Inc.) was
founded in 1993 by Jerry Fasolino, Sr. He created a company with unwavering commitment to customer-first values centered
around being a trustworthy and reliable partner that works hard to serve its customers.

ARP Materials supplies polymers, including chlorinated polyethylene, ethylene propylene rubber, polybutadiene, nitrile butadi-
ene rubber, nitrile powder, nitrile/PVC, chlorosulfonated polyethylene, styrene butadiene rubber, high styrene resin, butyl rubber,
butyl reclaim, whole tire reclaim, polychloroprene and natural rubber. Performance products and additives are also supplied.

Akrochem Corporation (www.akrochem.com) has
the right ingredients, from simple fillers to unique rub-
ber chemical blends and dispersions, because the com-
pany offers the broadest line of materials anywhere.
An experienced technical staff always goes above and
beyond the call of duty to help customers find the most
intelligent solutions.
Improving customer productivity has been the
'; Sl e N R Akrochem goal since the firm began serving the rubber
' : ‘ and plastic industries in 1929. Akrochem provides a
: . comprehensive assortment of compounding materials
PAINTS & COATINGS INDUSTRY and color concentrates, from the basic to the most com-

¥ - b S
» “The Smart Choice for. »
'lnte@ligent Rubbgt and Plastics Sojution

A LI S 1 U s

prossospyve ‘ ~ plex and customized, all supported by the industry’s
best technical expertise and service. Akrochem pro-
motes professionalism through its ISO 9001:2015 and

National Association of Chemical Distributors (NACD) accreditations.

Akrochem’s product lines for rubber compounding include antifoams, carbon blacks, chemical dispersions, colors (powders),
colors (paste dispersions), colors (polymer dispersions, masterbaches), colors (thermoplastic color concentrates), cure blends and
chemical blends, elastomers, emulsions and fluids, fire retardants, flocks and wood flours, magnesia products, mineral fillers,
plasticizers, processing aids, release agents, resins and tackifiers, rubber chemicals, silicone products, silicone rubber additives,
stearates, sulfurs, vulcanized vegetable oils, waxes and zinc oxides.

Antioxidant BLS-25 is a reaction product of acetone and diphenylamine. BLS-25 offers protection against flex cracking, heat
and oxidation to natural and synthetic elastomers such as NR, CR, NBR, SBR, BR and EPDM.

Mansil 190MP is a high dispersion, high purity precipitated micro-pearl silica powder. Mansil 190MP is a reinforcing filler for
use in synthetic and natural rubber compounding. Advantages include faster incorporation time and less viscosity buildup, while
maintaining excellent dispersion and superior rubber compound properties.

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

FOLLOW US ON TWITTER @rubberworld 115



CHEMICAL RESISTANCE
GUIDE FOR ELASTOMERS IV

12% NEW DATA, 15,000 NEW COMBINATIONS OF MATERIALS AND CORRODENTS.

Chemical Resistance Guide for Elastomers IV - a concise guide to
chemical and environmental resistance of rubber and elastomeric
compounds, when exposed to various hostile media.

More than100,000 combinations with corrodents, including 3060 liquid
or dry chemicals, gases, lubricants, household fluids, foods,
Atmospheres and other environments are covered.

All data are compiled in an easy to find matrix format, with corrodents
listed in alphabetical order. 500+ chemical trade names are covered,
with synonyms listed for more than 1,000 chemicals, gases, etc., and
indexed to corresponding page numbers.

Here are just a few of the many features that will help you on the job...

+ 3,060+ liquid or dry chemicals, gases, lubricants, household fluids,
foods and other environments are covered

¢+ 500+ chemical trade names are covered

+ 1,000+ synonyms of covered chemicals, gases, etc., indexed to page
numbers.

+ Corrodents are listed in alphabetical order

+ Data are presented in symbolic format (A, B, C, NR) with some data
at specific rates of deterioration, time and temperature

+ A quick reference summary of chemical resistance for each elastomer compound is provided

+ Where known chemical resistance varies with concentration and temperature, data Is presented

in descending order of
concentration and temperatures.

+ Mechanical, physical and electrical properties data for each elastomer compound are provided

Rubber World Magazine Payment information
1741 Akron-Peninsula Rd.
Akron, Ohio 44313 D Check enclosed (payabie to Rubber World)
Charge to my craditcard; [_| Visa [ | MasterCard [ | American Express
Please send copy(s) cf the
Chemical Resistance Guide for Elastomers IV Account number
Date card expires Signature
] pomesTIC i Y
U.S. - $243.00 plus $15.00 postage and
handling charges. Ohic residents add 6.75% lax. Narg Fhonef )
Company Name Title
[ ] ALL OTHERS ‘
$293.00 - Includes air mail postage. Copies lo be Company address (for UPS delivery)
shippad outside the USA must be prepaid in U.S. g )
currency by U.S. Bank Draft or International Money City State Country Zip

Order. Mail or Fax order to (330) 864-5298



People in the News

Ibanez appointed at R.D. Abbott de México

Humberto Ibaiez was hired by R.D.
Abbott as senior account manager for
R.D. Abbott de México. Ibafiez joined
R.D. Abbott’s subsidiary in June, and is
responsible for developing business re-
lationships, fostering sales growth and
providing technical support to customers
in Mexico. He is said to bring strong tech-
nical sales skills to his new role, and has
many years of experience selling Can-
carb Limited’s Thermax brand medium
thermal carbon blacks. R.D. Abbott de
Meéxico is now the exclusive distributor
of Thermax products in Mexico.

MANAGEMENT

Jiao Jian was named chairman of the
board of directors for Pirelli. Marco
Tronchetti Provera was appointed ex-
ecutive vice chair, and Andrea Casaluci
was named chief executive officer of
Pirelli.

Deborah S. Smalley was named chief
financial officer and treasurer for Preci-
sion Roll Grinders. She succeeds Tom
Pecuch, who retired after 35 years with
the company.

Mario Rodriguez Navarro has taken
over as managing director of the Arburg
branch in Querétaro, Mexico. Martin
Baumann was named president of Ar-
burg USA, succeeding Friedrich Kanz,
who is retiring after 23 years as president
of the Arburg subsidiary.

Goodyear Tire & Rubber announced
that Joseph R. Hinrichs, president and
CEO of CSX; Max H. Mitchell, presi-
dent and CEO of Crane; and Roger J.
Wood, former co-CEO of Tenneco have
joined its board of directors.

MaryAnn Peterson Kanary was ap-
pointed senior vice president, chief legal
officer and secretary of Cooper Standard.
Based at Cooper Standard’s headquar-
ters in Northville, MI, Kanary will lead
the legal and compliance functions for
the company and report directly to Jef-
frey Edwards, chair and CEO of Cooper
Standard.

Humberto Ibafiez  Jiao Jian

R.D. Abbott de México Pirelli

Brenntag announced that its board of
management will consist of four mem-
bers, including: Christian Kohlpaint-
ner, chief executive officer; Kristin
Neumann, chief financial officer; Ewout
van Jarwaarde, CEO of Brenntag Es-
sentials; and Michael Friede, leader of
the Specialties division.

Olaf Kreis was appointed plant man-
ager of the Continental Tyre South Africa
Ggeberha facility, Continental’s only tire
manufacturing plant in Africa.

Joe Rios was named chief financial
officer of Tire Group International, and
Enrique Hernandez was appointed
chief operating officer of the company.

Thomas Aichberger was appointed
chief executive officer of RICO Group
GmbH.

TECHNICAL

Jeremy Kahrs was promoted by Yoko-
hama Tire to vice president of research
and development at the Yokohama De-
velopment Center America facility in
Cornelius, NC.

Carl Williams was appointed as
a customer engineering support team
member in the UK. and Ireland for Mi-
chelin Tyre plc. Williams succeeds Rob

Deborah Smalley Mario Navarro

Precision Roll Grinders Arburg
Blurton, who is retiring from Michelin
after 44 years with the business.

Anders Nybick was named vice
president of the Technical Molding and
Teletronics business unit of Engel.

Stephen Redfern was appointed head
of engineering and product development
for Pneumatic Components Limited.

ASSOCIATIONS

The Tire Industry Association (TIA)
elected two current board members to
its executive committee during its recent
mid-year board meeing. Russ Devens of
McCarthy Tire Service was voted in as
secretary. T.J. Trum of Pomp’s Tire Ser-
vice was elected treasurer.

OBITUARY

James Albert (Jim) Jennett, who ran
Rep from its beginning in 1970 until
1988, died on June 22 at —_

the age of 78 after a long
illness. Following his time
at Rep, Jennett established
ARC (Another Rubber
Company), a molder of
rubber products best known for its Star-
Grip golf grips, in Chandler, AZ.

Extrusion Dies for Plastics and Rubber 4th Edition

This defi nitive book provides a comprehensive account of the full range

of dies used for extrusion of plastics and elastomers. The distinctive fea-
tures of thevarious types of dies are described in detail. Expert advice on
the confi guration of dies is given, and the possibilities of computer-aided
design, as well as itslimitations, are demonstrated.

www.rubberworld.com/book-store
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AFLAS.

SN AR ITAMBO

AGC

Your Dreams, Our Challenge

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

xperienced Sales and Customer

A

utions 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

THE LEADER IN
MARKING INKS &
CUSTOM

APPLICATION
EQUIPMENT is7s

APVCOATINGS,COM

Ken-React®

Titanates & Zirconates
Better than silanes— We offer
Solutions: www.4kenrich.com

R BANRICY
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Release
Coatings

QF 2
SR8 98

Injection, Cnmpressmn &
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 Teers

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) BES
NIST Certificate included i iy
Optional IS0 17025 Certificate m‘w e

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

(‘s

o

INTERCURE®

Accelerators ond Curing Agents for Special Elastomers

wwveinterbusinessgroup.cam ph (292) 228-2525
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Offering a full range co

of ink COdemarkmg Having opgerated fonover 26 years and
with a wealth of ftechnical expertise we

machines,
ca

Quick drying

inks in @ range &> 7/
of colors are G
stocked to support
machine sales.

www.SprinterMarking.com
Ph: ([740) 453-1000

TOTAL PRINTING SOLUTIONS

GEMGRAVURE.COM | 781.878.0456

The premier lﬁdependenr custom silicone

ILICONE TECHNOLOGIES

iconesiDesigned for YOU!

mpounder lonyour specialized needs:
.

=y
n meet your requirements.

800-280-9192

silicone@crisil-silicones.com | ﬂﬂ’-"]g]—ﬁ]ﬁy

crisil-silicones com

, POLYMERILS @ KNEAER MACHINERY

Experts in Custom Rubber Mixing, KNEADER MACHINERY HAS
Fhemicn)Faneing. 2 warslons. and BEEN OPERATING FOR OVER
31 YEARS AND IS RECOGNIZED
AS THE FOREMOST SUPPLIER OF

Compound Devel

"Keeping service in the mix" CUTTING-EDGE TECHNOLOGY

IN THE RUBBER AND PLASTICS
INDUSTRIES.

www.kneadermachinery.com

olymencsincoom

i Fatigue, Stress, and
Strain of Rubber
. Components

of Futber mpm!s

Gl oy Desige Engose

This book covers the
fatigue testing of speci-
mens, curve fi tting of
equations to the test
L data, and theuse of such
equations in life predic-
" 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

‘ Trustable & High Quality

CINAR KAUCUK Rubber Solutions

For Bottor Rubber Solution

Reprocessed Svathetic Rubber Manufacturer

v E-SBR, S-SBR, BR, IR, EPDM,
v Cost Reducer
v Green Environmental Solution for Rubber Mixing

FOLLOW US ON TWITTER @rubberworld 119
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A history built on trust

AKROCHEM.COM

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

800.321.2260
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YOU CAN SOAR
* WE TAKE CARE

Since 1987, Interbusiness Group has been involved in the .
production and distribution of INTERCURE®, a niche selection '
of curing agents and accelerators for special elastomers. To
ensure the final product’s maximum reliability, all Interbusiness
Group's products are made with the purest raw materials and
undergo a constant and rigorous quality control process.
INTERCURE® curing agents and accelerators are fine-tuned for
rubber compounds in which only the highest quality standards
and excellent performances are demanded.
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SPRINTER MARKING

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



Leading e ndlwstry :

technical sales
reps today!

Akron, Ohio sales@apvcoatings.com
44301 USA 800.772.3452

1390 Firestone Parkway www.apvcoatings.com Call one of our



We Are Leaders in the Commercialization of Rubber
and Rubber Chemicals in Mexico and Latin America.

@ We are a Mexican company with @) We are official distributors of the major

over 23 years of experience in international companies involved in the
the market. rubber industry.

@ Our 4 distribution centers cover @ If you are looking for a distributor or
the most important industrial representative to position your products in
zones in Mexico. Mexico and Latin America, contact us.

* Technical support
. We have: * Distribution chain

* Logistics infrastructure and experts in international trade

Trust the industry leader in rubber and rubber chemicals to
distribute your products across Mexico and Latin America.

Website: www.quimicosypolimeros.com/en

Email: emacias@quimicosypolimeros.com
Mobile: +52 55 3717 4626




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



