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New engineering thermoplastics
continue to break performance
boundaries. Peter Mapleston
finds that recycling is playing a
growing part in ETP development
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ETP suppliers adapt
to customer needs
The circular economy is playing an ever-increasing
role in decision-making processes for plastics
development. Inevitably, it is in the area of commodity plastics and packaging markets where the
pressure to give used materials a second life is the
greatest. But producers of consumer and industrial
durables made using engineering thermoplastics
are also looking to “green up” their offerings and
provide customers with more sustainable solutions,
by incorporating recycled materials into their
products. Many ETP producers and compounders
are now coming up with the goods to help them
meet their targets.
Sustainability is also acting as a driving force in
other ETP developments, such as new grades to
take on metals in automotive applications, saving
weight and cutting fuel consumption (whether the
fuel be petrol or electricity).
Lanxess says it is increasingly making use of
recycled raw materials in the production of its ETP
compounds and composites. Dr Guenter Margraf,
Global Product Manager at the company’s High
Performance Materials (HPM) business unit, points
to Durethan ECOBKV30H2.0, ECOBKV35H2.0 and
www.injectionworld.com

ECOBKV60XF grades as the most recent examples
of products made in line with this strategy. Recycled fibres manufactured from waste glass make up
30%, 35% and 60% by weight respectively of these
three new PA6-based compounds. The glass, which
comes from waste left over from glass fibre
production at Lanxess’ own facilities, is remelted
and made into new fibres.
Lanxess uses the mass balance approach to
allocate recycled fibres to the new Durethan
products. “One point in the mass balance method’s
favour is that the characteristics of the finished
product – such as a polyamide compound reinforced with recycled waste glass fibres – are
identical to those of virgin quality material,” says
Margraf. “In other words, using the method does
not mean sacrificing any product characteristics.
That means that an injection moulder can process
the compound using existing facilities just like the
conventional product – and enjoy the sustainability
benefits of the certified product at the same time.”
The primary target for the three new compounds is the automotive industry. Margraf cites
such structural products as front ends, pedal
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bearing brackets and A-, B- and C-pillars, as well as
lightweight battery trays for electric vehicles.
Lanxess says its HPM business will gradually
increase the number of “Eco” product types certified
in accordance with the mass balance method. It
plans to launch a new 30% glass fibre reinforced
PA6 with a reduced carbon footprint, for example,
using caprolactam “based on a selection of petrochemical raw materials which support this concern”.

PCR and PIR

Right: Bearings
perform better
in Stanyl PA46,
according to
DSM
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Avient Corporation (previously PolyOne) recently
launched post-consumer recycled (PCR) and
post-industrial recycled (PIR) portfolios under the
ReSound R brand name. First products are ReSound R VX TPEs, ReSound R ND polyamides, and
ReSound R PC polycarbonates.
The ReSound R ND formulations contain 100%
PCR resin, and are available in both PA6 and PA66
grades with various levels of glass fibre and mineral
reinforcements. These products are targeted at
applications in the consumer, automotive and
powersports markets. They are commercially
available in North America now. Avient says global
availability is under evaluation and will depend on
regional sourcing capabilities.
For the Asia market, Avient now offers ReSound
R PC, a range of polycarbonates with glass filler
levels from 10 to 30% and recycled content
ranging from 25 to 75%. The company says several
grades perform on par with virgin PC in terms of
tensile elongation, tensile strength, notched Izod
impact, flexural modulus, and flexural strength.
Global availability is under evaluation here too.
At Teknor Apex, ETP Division Director of
Specialty Products Pratik Shah says that across
markets served by the company, two trends are
driving ETP product development: the need for
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Chart 1: Recyclon tensile strength % variation from the mean

sustainable solutions, and the need for superior
halogen free-flame retardant solutions.
Teknor Apex’s sustainable solutions include the
Recyclon brand of polyamides. The company is
launching two new series: the Recyclon AG series
of glass-reinforced PA66 compounds with 50% PCR
resin content; and the Recyclon BG series of
glass-reinforced PA6 compounds with 100% PCR
resin content. “These materials are tailored to
exhibit near-prime performance and are excellent
candidates for a broad range of automotive and
consumer applications,” says Shah.
He highlights the consistency in processing and
end-use performance of the new materials. In
measurement of tensile strength, for example, a
33% glass-filled Recyclon PA66 compound exhibits
minimal property variation in the course of 80
production runs (see graph left).
In September, Ascend Performance Materials
completed its acquisition of Italian compounders
Poliblend and Esseti Plast (announced in February
but delayed because of Covid-19), extending its
reach beyond its core PA66 business into other
engineered plastics, recycled plastics and masterbatches.
“Poliblend and Esseti Plast complement our
current business exceptionally well,” says John
Saunders, Ascend’s Vice-President for Europe.
Poliblend’s portfolio covers recycled and virgin
PA66, PA6 and POM (acetal), and Esseti Plast has
extensive masterbatch operations.
“This acquisition, coupled with our new compounding facility in China, will allow us to serve our
customers locally around the globe,” says Phil
McDivitt, Ascend’s President and CEO. “We now
have production, product development and testing
capabilities in North America, Asia and Europe.”
Tisan Engineering Plastics produces a wide
range of engineering plastics based on different
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Ultrason PESU
from BASF has
excellent
tribological
properties, and
high resistance
to hot oils

polymers. It says renewable and biobased materials are starting to be used
in compounds for environmental
sustainability. It has produced
compounds with bio-based raw
materials under the brand
BioStar. Grades are developed
from PLA and PA bio-based
polymers reinforced with
glass fibre, some containing halogen-free flame
retardant. The renewable
content ranges from 20% to 90%.
DSM has made a strong commitment to
increasing its use of renewables too (see
Injection World November-December 2019).
But it is also looking at other ways to
improve sustainability. In a recent blog,
Amit Tolani, Business Development
Manager, talked about the need for
improved performance in bearings for new
generations of automobiles. Noting that the
maximum range on a single charge remains a
concern for consumers, he said that there is
significant demand for battery packs with larger
capacity and improved efficiency.
“Because of these market drivers, automakers
are pursuing smaller and lighter automotive
components, and developing faster, higher output
motors operating at higher efficiencies,” Tolani
says. “Accordingly, bearings used in powertrains,
especially in electric motors, are being subjected
to higher speeds and performance demands. Also,
the downsizing of the motor brings demand for
higher motor speed, and it is expected to run
continuously for hours and in different conditions.
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Right: A new

This requires better bearing
performances.”
A source of friction inside the
bearing can be the cage. This
rotates eccentrically around the
bearings axis and is in contact with
the outer ring at one position.
Metal cages cause more friction
compared to polymer cages and demand a
high level of consistent lubrication and high
surface finish. DSM’s Stanyl PA46 delivers
greater durability, extreme wear and abrasion
resistance, ductility, and creep resistance, even at
temperatures as high as 220°C.
BASF too is looking at applications calling for
very good tribological properties at high temperatures. It has just launched a new polyethersulfone
(PESU), Ultrason E0510 C2TR, for automotive parts in
contact with hot oil. The grade, which contains 10%
carbon fibre, is said to have excellent dimensional
stability over broad ranges of temperature fluctuations. It can be used for products operating within a
wide temperature range between -30 and +180°C.
Target products include oil pumps, oil control
pistons, pressure valves and high-speed components in automatic or manual gearboxes. The
material can also be employed in new applications
for alternative drive technologies. Good flow
properties mean it can be used for parts with wall
thicknesses of less than 1mm. “The low coefficient
of thermal expansion of 10.4 [10-6/K] ensures parts
that are dimensionally stable and that can withstand rapid temperature changes without any
damage,” says BASF.
The company adds that tests according to ASTM
G137 have shown that the sliding friction perfor-
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Above: RTP says its ABR Compounds are an excellent material choice for
chain guides, which require an extremely durable material with a high
heat deflection temperature due to their proximity to motors and their
exposure to heat from the engine, oils, and greases

mance outperforms other tribologically optimised
high-performance thermoplastics. PESU has very
high chemical resistance, inherent flame retardance, high rigidity and strength, as well as very
high hydrolysis resistance.
“The needs and requirements for durable
thermoplastic material solutions in extreme
environments continues to evolve,” says Nolan
Krause, Business Development Manager – Wear
and Friction Products, at major independent
compounder RTP. “Conventional materials don’t
always perform in field testing as originally
planned. Parts can fail due to under-engineered
materials, changing conditions, or both. Finding a
material solution that can hold up to varying
outside forces proves to be a daunting task for
engineers. This is especially true when systems
need to function amid random influence of
unknown elements, such as third party abraders.
Catastrophic failure to a system is common when
an unwelcome third party abrader cannot be
accurately predicted and managed.”
RTP has developed a series of extremely durable
materials to provide solutions for these systems.
“Abrasion Resistant (ABR) Compounds were
developed to meet the most demanding requirements of systems that operate in extreme environments,” Krause says. “These durable compounds
were formulated to withstand major temperature
variations, varying speeds and pressures, third party
abraders, wear and friction, and impact resistance.”
ABR Compounds have abrasion resistance
comparable with ultra-high molecular weight
polyethylene (UHMWPE), the impact resistance of
super-tough polyamides, and the wear and friction
40
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performance of acetal, according to company data.
To demonstrate the abrasion resistance attributes
of these materials, RTP Company utilises the ASTM
G105: Sand Slurry Abrasion Test (as well as the
ASTM G65: Dry Sand Abrasion Test). High abrasion
resistance is demonstrated by low mass loss.
Current applications include gears, chain/belt
guides, seeders, food conveyors, brush guards,
plough blades, and skid plates.
Removing heat from the engine is one of the
critical parameters that affect the vehicle performance and service life. The most crucial parameter
to consider when selecting the materials used in
critical components in cooling systems is aging in
the presence of ethylene glycol at temperatures
between 120-140oC, says compounder Eurotec. It
offers a wide range of PA-based materials for such
applications.
“Eurotec continues to work by developing high
performance materials and improving the properties of products in its portfolio in accordance with
OEM specifications that require hydrolysis resistance
at high temperatures for cooling system applications,” says a company representative. Eurotec put
one of its grades, Tecomid NA40 GR30 BK005 HY
QH (PA66, 30% glass fibre reinforced, hydrolysis
stabilised, black) through aging tests using a 50%
ethylene glycol/50% water mixture at 135°C.
In the test used, TL 52 682, the three-point flexural
strength value should be 25 MPa or higher after
1,000 hours. Tecomid NA40 GR30 BK005 HY QH
easily passed the test, making it suitable for applications such as radiator tanks and cooling pipes.

Keeping batteries safe
As hybrid and electric vehicles gain in popularity,
plastics companies are putting much effort into
developing new concepts for components around
the battery. Batteries make EVs much heavier than
traditional cars, putting an extra emphasis on
lightweighting; they also require all-round protection to keep them in the best condition.
A key element of SABIC’s battery pack concept
– which includes use not only of ETPs but also its
Stamax polypropylenes – is enhanced crashworthiness. “Regulations are evolving in this area and are
calling for improved collision protection of the
battery pack. China, for example, has introduced a
new set of standards in this area,” the company
points out.
“Conventional crash countermeasures rely on a
multi-piece steel or extruded aluminium reinforcement to protect battery pack components. However, this can add weight to a vehicle and, in turn,
affect both efficiency and range. Our automotive
www.injectionworld.com
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Above: Eurotec
has a new PA
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hydrolysis
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team developed a structural hybrid alternative.”
This design uses both plastic and metal to
produce a lightweight energy-absorbing honeycomb rocker reinforcement, which can protect the
battery system mounted to the floor of an EV. The
thermoplastic material, Xenoy HTX, a polyester
alloy, is modified to absorb significant energy and
withstand deformation in the event of a crash. The
part can offer 40-60% weight savings compared to
an all-metal version and up to 10% extra energy
absorption.
In addition to providing improved energy
absorption, the structural hybrid reinforcement
with Xenoy HTX resin for battery packs can meet
dimensional stability, rigidity, and mechanical
strength requirements.
Polyscope, a leader in materials based on
styrene maleic anhydride (SMA), has a new series
of alloys of PA6 with SMI, an imidized SMA: Xiloy
IG300-IM (unfilled, impact modified), Xiloy IG360
(30% glass-filled) and Xiloy IG360-IM (30% glassfilled, impact modified). Polyscope says they have
moisture uptake and loss of stiffness properties
very similar to more expensive long-chain polyamides or semi-aromatic polyamides. According to

the company, SMI, which has a glass transition
temperature of around 180°C, “not only significantly reduces the loss of stiffness of PA6 when the
temperature goes up to 80-100°C, it also significantly reduces the moisture uptake of PA6-GF30 to
levels of 1-2%.”
This set of properties makes the Xiloy IG-series
very interesting for applications where dimensional
stability under hot and humid conditions is key, for
instance in fan blades, electronics housings, and
other E&E parts. Compared to regular PA6 and
PA66, less reinforcement is needed to maintain
strength, thereby reducing part weight.
Polyscope has added Xiloy SO2315, a transparent PMMA/SMA alloy with a higher softening point
than pure PMMA, a reduced moisture uptake and
an increased surface functionality while maintaining the excellent optical properties of PMMA. First
application is in substrates for medical test kits in
which biomolecules are attached to the surface of
the test kit through the SMA’s anhydride chemistry.
“The increased surface functionality of the SO2315
is now also being explored for in-mould coating
purposes,” the company says.
Avient unveiled two additions to its Trilliant family
of healthcare formulations in October. It says the
new flame retardant materials, Trilliant HC8910 and
HC8920, have better resistance to hospital-grade
disinfectants (in terms of retention of mechanical
properties and aesthetics, and stress-crack resistance) than other FR compounds based on polymers
such as PC/ABS, PC/PET, and copolyester. It does
not divulge the type of polymer or flame retardant
system it is using, but does say Trilliant HC8910 and
HC8920 are made without BPA, which means they
do not contain polycarbonate. They are available in
standard or custom colours. The HC8920 grades
achieve UL94 V-0 at 1.5mm.
Teknor Apex has addressed demands for
halogen-free FR compounds with exceptional
mechanical performance and superior surface
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Case studies
ETP suppliers have been showing how customers
are using their materials in new applications.
Witcom Engineering Plastics, part of Wittenburg
Group, worked closely with injection moulder
Miki-Plastik in a project to make new PCB magazines, which house and transport PCBs during their
automated assembly process. For its high temperature magazine, Witcom needed an electrically
conductive high temperature plastic.
Marcus Weiland, Managing Director at MikiPlastik, says: “The vertical guide rack is a large, flat
part that needs to be moulded within tight tolerances without any warpage. It also needs to be
electrically conductive for ESD protection, and
withstand impact loads, and, for our high temperature range, temperatures in excess of 130°C. We
consulted with a large number of suppliers for a
suitable raw material; Witcom Engineering Plastics
was the only one to pick up this challenge.”
Witcom selected PES as the base polymer, as it
can withstand temperatures of up 180°C, is
inherently flame retardant and can be moulded
within tight tolerances. Piotr Zgnilec, Lead Engineer
in conductive thermoplastics at Witcom, says: “To
achieve the conductivity needed for the ESD
protection and some reinforcement, we could not
use carbon fibre, because that would cause the
parts to warp. Using conductive carbon black
however, causes PES to become rather brittle. In
www.injectionworld.com
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properties with two new polyamide compounds
that also provide excellent processability, dimensional stability, high surface gloss, and low warpage.
Both new compounds have UL-94 ratings of V0.
Creamid A3H7GE FRSE is a 15% glass fiber
reinforced PA66 that is now in use for an automotive housing application requiring high temperature resistance. Creamid C3H2G4 FRSE*800 is a
PA66+6 compound being used for a housing on a
handheld consumer product that needed to meet a
drop impact test from 1.5 m after being fully
assembled.
BASF was set to launch new flame retardant
grades of PBT and polyamide at this year’s Fakuma
exhibition in Germany in October. The show was
cancelled, so BASF introduced the products in a
virtual show of its own. Two new products, Ultradur
B 4440 and Ultramid B3U42G6, are said to offer
extremely high tracking resistance and excellent
fire behaviour combined with economical processing options. The flame retardant systems are free of
antimony and halogenated compounds. Both
grades attain the highest CTI rating of 600V and
the UL94 V-0 classification at 0.4mm.

close co-operation with Miki-Plastik we developed
a new formulation based on a unique conductive
carbon black, which did not show brittleness and
had enough flow to fill these large tools. Witcom
PES-EC is a multi-purpose grade which can be
injection moulded as well as extruded.”
Christine Van Bellingen, Business Development
Manager for conductive applications, adds: “Other
potential market areas we are looking at include
conductive high temperature sheet and other
components for electronics manufacturing.”
Independent compounder Lati recently highlighted an application for its LatiGloss structural
compounds, designed to combine the high
mechanical strength of 50% glass fibre-reinforced
PA66 with a high-quality surface finish, “usually
impossible to achieve with filled semicrystalline
polymers.” The fibres used to reinforce structural
plastics are usually visible on the surface of the
moulded pieces, often to the point of making them
aesthetically unsuitable for applications that are not
purely technical.
LatiGloss compounds are claimed to ensure
perfectly even surfaces, even in the case of bright
colours or when dealing with challenging geometries, complex or hefty, or with items that have
considerably varying thicknesses.
Chevillot, a French company well-known for its
livestock tagging systems, is making use of these
advantages in ear tag applicators (see main photo
on page 35). The company has successfully replaced
November/December 2020 | INJECTION WORLD
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Right: Lanxess materials
contribute to the bolster on the
Ford Kuga which houses an
actively controllable unit
consisting of four active grille
shutters that ensure a demandoriented supply of air to the engine
cooling system. The bolster is
reinforced at the sides with
metal inserts
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its traditional pliers, made from formed
and painted sheet metal, with moulded ones made
of LatiGloss, which Lati says are just as reliable and
durable. “Furthermore, the geometry of the plastic
arms simplifies cleaning and disinfection operations,
which are quite safe thanks to the excellent chemical
resistance of the compound,” it says.
“The pliers, manufactured by Alpha Industrie
Plastique, are perfectly serviceable thanks to the
considerable dimensional stability and mechanical
strength of the reinforced LatiGloss compound, a
material boasting a high modulus of elasticity and
a breaking strength greater than 2,000 kg/cm2.”
Also highlighting metal substitution possibilities
of ETPs is Akro-Plastic. Svismold, based in Buchs,
Switzerland, is a producer of precision measuring
equipment. It cooperated with Akro-Plastic to
develop a new compound for its Dialmax clock
calliper, which completely eliminates the use of
hardened tool steel. Both the measuring unit and the
measuring rod with length specification are made
from Akroloy PA GF 60 black (6418). “The use of
plastic results in a weight reduction and an excellent
surface quality for the hot stamping of lettering,
advertisements, etc,” says the compounder.
Thermoplastics with easy-flowing properties
are usually rather more expensive than comparable standard materials; however, they offer
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NXESS

advantages that ultimately pay off
in terms of processing, production
costs and freedom of design. This
can be seen in the highly integrated bolster produced in plastic-metal composite technology (hybrid
technology) for the Ford Kuga SUV.
In addition to steel panels, the
production of the highly-loaded
structural component includes
an easy-flowing, fiberglassreinforced PA6, Durethan
BKV30H2.0EF from Lanxess.
The bolster and the fully assembled front-end module were developed and are
produced by Montaplast.
Says Ulrich Dajek, hybrid design expert at
Lanxess: “Our easy-flowing PA6 can be processed
at lower injection pressures. For this reason, smaller
injection moulding machines with lower clamping
forces can be used in the production of the hybrid
bolster.”
PA6 has two main advantages over the possible
alternative material, polypropylene, says Lanxess.
The component contains several direct threaded
connections; these are more cost-efficient than
using additional metal inserts. “The threaded
connections designed using PA6 are significantly
more stable, have a longer service life and are
more reliable than with PP,” Dajek says. Plus, PA
withstands the thermal loads that arise when the
grille shutters are closed.
“It was possible to reduce the wall thickness by
around 20% in the areas subject to lower loads.
Compared to a standard PA6 with the same
fiberglass content, this results in an appreciable
weight saving,” says Dajek. Lower filling pressure
used also means lower moulded-in stress, and so
lower distortion.
CLICK ON THE LINKS FOR MORE INFORMATION:
� www.lanxess.com
� www.avient.com
� www.teknorapex.com
� www.ascendmaterials.com
� www.tisan.com.tr
� www.dsm.com
� www.basf.com
� www.rtpcompany.com
� www.eurotec-ep.com
� www.sabic.com
� https://polyscope.eu
� https://wittenburggroup.com
� www.lati.com
� https://akro-plastic.com
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