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Vehicles 'of the fu

N

ture

open-door for advanceg

rubber technologie

Electric vehicles are continuing to drive advanced R&D
across all areas of the elastomers/rubber industry

he accelerating pace of de-
velopments in the market
for electric vehicles (EVs)
is continuing to drive
technology developments
among machinery-makers, materi-
als suppliers and processors within
the elastomers/rubber industry.

Feedback from major players
in this space points to significant
progress being made at all stages
of the development process, from
R&l» to commercialisation as well
as planning for further advances
to meet the requirements of the
automotive industry over the next
five years and beyvond.

According to Klaus Kammerer,
technical service & development
consultant at the Celanese Mobil-
ity & Materials business, “before
this decade is over, more than
two out of three cars produced in
the world will be either fully bat-
tery-powered or with a hybrid pro-
pulsion system.”

Tier suppliers, he adds, are
“meanwhile, scrambling to main-
tain their business supporting

‘ Technology with
electroactive polymers
has the potential to
become one of our
high-revenue product

lines in the long term ,
DIRK LAMBRECHT

ICE-powered wvehicles while also
setting themselves up for the
electric future. The rapid pace of
'l.'.“hﬂt'lg(‘ puts pressure on automo-
tive-systems suppliers to find ma-
terials that meet new CTQs [crit-
ical technical qualifications] for
EVs, and ideally for both ICE and
electrically powered vehicles.”

Water/glycol remains the most
common cooling technology for
batteries and because it is not too
aggressive, non-oil-resistant seal-
ing materials like EPDM or silicone
rubber (liquid (LSR) or high con-
sistency rubber (HCR) can be used
as seals for water/glycol systems.

However, an increasing number
of cooling systems in EVs have not
just water/glycol but also include
oils for lubrication - for these, nei-
ther EPDM nor LSR work well.

This claims Kammerer, is the
‘sweet spot’ for Vamac ethylene
acrylic elastomer (AEM), which due
to its chemical composition offers a
“unique combination of low tem-
perature flexibility and resistance
to heat, oil, water/glycol, acids,
and bases as well as outstanding
compression-set and compressive
stress-relaxation resistance.”

For electric and hybrid vehicles,
“there is significant interest in
specifying |[AEM] as a gasket ma-
terial for high voltage connectors
that are injection moulded from
non-halogenated flame-retardant
polvmers, as well as for critical
components of EVs such as trac-
tion motor, battery, and others,”

concluded Kammerer.

Today, the battery is the current
solution to switch between pet-
rol and electric power, tomorrow
it will be the fuel-cell powered
with hydrogen, believes Thorsten
Just, global sales and marketing
director at REP International. The
levels of investment indicate that
this ftuel cell technology is the
next solution — about €9 billion by
2030 for Germany and €7 billion
by 2030 for France.

In this domain, elastomer/rub-
ber has an important role to play
to insulate the devices: battery
boxes are insulated by a gasket,
while fuel cells need high-preci-
sion gaskets to insulate the bipolar
plates (BPP) in the stack devices.

REP machines are able to pro-
duce the gasket for both technol-
ogies, offering adaptability to pro-
vide solutions to inject elastomer/
rubber material on a metal support
to insulate the battery box, from
small- to huge-sized applications,
such as for truck cells (1.5 x 2,1m).

For smaller applications, these
electric machines can be used to
reduce the owverall energy con-
sumption to produce the stacks re-
duced by 40% compared to other
machines, continues Just.

For fuel cells, the challenge of
tomorrow is the switch of manu-
facturing scale, from laboratory to
mass factory. Here, REP has been
working for several years to devel-
op solutions to produce injected
gaskets on the bipolar plates - on
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REP’s V410 LSR

one face or two faces simultane-
ously.

“The efficiency and stability of
the fuel cell is ensured by differ-
ent components and the bipolar
plates represent 80% of the fuel
cell market,” said Just. “The gas-
ket between each cell is, therefore,
also important, in particular in
term of safety.”

Due to the adaptability of the
design, these machines can in-
ject all the compounds - silicone,
FKM, etc - and gasket material
on the bipolar plates on single
or double face, within fully auto-
mated systems that offer a spring-
board for increased productivity,

repeatability and, therefore, pro-
duction capacity.

“The injection moulding ma-
chines, cold runner blocks and
moulds are delivered as turnkey
solutions for the moulding of gas-
kets on the bipolar plates, with
precise thickness of 0.2 mm to en-
sure the dimension of final stack
without deviation of the total
high,” explains Just.

The next step for the develop-
ment of fuel cells will be centred
on power efficiency and cost-re-
duction to produce the complete
stack, according to the REP direc-
tor: "Together with increased du-
rability — due to better cooling and
new materials for gaskets - these
technologies will significantly in-
crease production efficiency in
this important domain.”

According to Dirk Lambrecht,
CEO of Datwyvler, the Swiss group
is strengthening its patent posi-
tion in the area of electroactive
polymers, including in a unique
stacked design that enables com-
pletely new applications in the car
of the future. Target areas range
from thermal management in
electric vehicle batteries to haptic

NEW MOBILITY

‘ The fuel-cell
powered by
hydrogen is the

next solution ,
THORSTEN JUST

feedback and ‘morphing’ surfaces
in human-machine interface ap-
plications.

The strategy has seen the group
obtain several patents with the
acquisition of the Swiss start-up
CTsysterms as well as work with
the spin-off from the Swiss Federal
Laboratories for Materials Science
and Technology (EMPA) since
2018.

Basically, electroactive polymers
convert electrical energy into sen-
sitive and wversatile mechanical
motion through elastic deforma-
tion. They can be used, for in-
stance, in actuators and sensors to
control switches, locks, valves and
to operate pumps.

Within electric vehicles, they

m CONTINUED ON PAGE 42

How can we work
together for a
sustainable future?

2oz 2

Discover how we're helping the rubber industry to
protect the planet by decarbonizing our manufacturing
footprint and designing products and processes for
safety, efficiency, durability and circularity.

Let's work together to reach net zero.




NEW MOBILITY

= COMNTINUED FROM PAGE 41

can be used for thermal manage-
ment of batteries, as well as actu-
ation of mechanical components,
dashboard vents or valves for
pneumatic massage seats for driv-
ers and passengers.

Further examples include hap-
tic feedback on displays and on
the steering wheel, or control el-
ements morphing out of the plain
surface and becoming active when
approached.

The patented solution makes
possible for the first time to pro-
duce stack actuators on an in-
dustrial scale, opening the door
for the introduction of advanced
alternatives to conventional ac-
tuator technologies in a range of

Datwyler e-polymers for futuristic control elements

reported, are already available and

delivery of the first industrial pro-

totypes is planned for early 2024.
Discussions with existing and

given performance improve-
ments a new urgency, he notes.

“Tg strongly influences tread
compound performance proper-

42

application areas.

‘ A low-Tg base polymer
allows a better balance of
lower rolling resistance,
better wet grip and

abrasion resistance ,
DR THOMAS STRATTON

feedback functionality.

potential customers, as well as in-
itial development projects, show
that both wehicle manufacturers
themselves and suppliers of tech-
nical systems and interiors are
very interested in the new possi-
bilities offered by stacked electro-
active polymers,” said Lambrecht.

Glass transition

For Dr, Thomas Stratton, tire and
compound application leader at
Synthos, a crucial and accelerating
trend with the electrification of

ties,” says Stratton. “Formulations
incorporating low-Tg S5BR grades
generally provide low rolling re-
sistance and good wear properties,
as long as tensile and mechanical
strength can be maintained.”
These materials, he adds, will,
therefore, play a major role in the
navigation of tire performance to
these new shores for both passen-
ger and eventually commercial
vehicles: allowing tire developers
much more freedom to use perfor-

1 Advantages of the new technol-

ogy include: lower energy con-
sumption, fewer mechanical parts,
low weight and volume, a robust
and durable design, and noise-free
operation with sensor and haptic

Datwyler is currently working to
build the proprietary, highly au-
tomated production line at its ex-
isting Swiss plant. Lab samples, it

proved rolling

Automotive project

French car maker Citroen has un-
veiled a new fully electric concept
car that takes sustainability “to a
new level”, with the use of 100% re-
cycled materials and end-of-life recy-
clability of parts.

For the vehicle, called oli, the car
maker and Goodyear co-created an
“ingenious and efficient” 20-inch
wheel and tire combination that
brings together “a new hybrid wheel
prototype design with a conceptual,
sustainable and intelligent tire."”

As full aluminium wheels are ex-
pensive and energy-intensive to pro-
duce and full steel wheels are heavy,
the designers decided to blend the
two.

“The resulting hybrid wheels are

15% lighter than the equivalent full
steel wheel, contributing to an over-
all vehicle weight reduction of 6kg,”
Citroen said.

For the tire, Citroen partnered with
Goodyear to use the ‘Eagle GO’ con-
cept, which it said “combines sus-
tainability with longevity and intel-
ligent technology for monitoring the
tire's condition and health.”

The tire tread compound is made
of “nearly all” sustainable or recycled
materials, including sunflower oils
and rice husk ash silica, as well as
pine tree resins and full natural rub-
ber instead of synthetic rubber.

The tire, said Citroen, can achieve
a lifespan of up to 310,000 miles
through the reuse of the sustainable

mance-enhancing additives, low-

the automotive industry is the use
of solution styrene-butadiene rub-
ber (SSBR) grades with a low glass
transition temperature (Tg) in pas-
senger car tire tread compounds.
As well as demand for im-
resistance and
wear resistance, the increased
weight, instant torque and driv-
ing-range limitations of EVs have

er levels of butadiene rubber and
even full 55BR compounds.

“Wet grip - generally associated
with a higher Tg - can be compen-
sated for by adding resins at levels
previously unattainable,” Stratton
continued. “A low-Tg base pol-
ymer allows for compound reci-
pes to support a better balance of
lower rolling resistance, better wet

Citroen oli
'EGHCEP'E car

carcass and the fact that the 11mm
tread depth can be renewed twice
during its lifetime.

The tire is also equipped with
Goodyear SightLine technology,
which includes a sensor that moni-
tors a variety of tire health parame-
ters constantly throughout its life.
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grip and abrasion resistance.”

Synthos newest low-Tg S5BR
functionalised and non-functional-
ised commercial grades for carbon
black and silica tread compounds
provide low rolling resistance,
“excellent” winter properties, very
good wear and dynamic stiffness
as well as non-functionalised low
Tg 55BRs offering low rolling resist-
ance, low heat build-up and “excel-
lent” wear.

The company's proprietary
functionalisation technology s
said to provide better wet-grip
and lower rolling resistance for
ultra-high performance tires at a
relatively low Tg, with synthetic
rubber grades also available as bio/
circular-attributed materials under
ISCC Plus certification.

Stratton went on to report that
Synthos will be introducing sev-
eral new low Tg 55BR products to
the market from March 2023, that
tocus on novel functionalisation
technology. These, he said, will
provide “turther benehts in roll-
ing resistance performance, while
balancing the processability of
compounds and mechanical char-
acteristics.”

Meanwhile, adoption of low Tg
SSBR grades is also expected to in-
crease significantly in truck and
bus tire silica tread compounds
over the next few years, according
to the Synthos expert.

Important role

At Wacker Silicones, Dr. Martin
Bortenschlager, director of busi-
ness team engineering silicones
and responsible for Europe, Mid-
dle and Near East, Africa and
Latin America, says the unique
properties of silicone elastomers
have an important role to play in
electromobility and, it follows, in
sustainable transportation for the
future,

“Silicone elastomers do more
than just make electric wvehicles
maore reliable = they make them
last longer, too. They also reduce
the need for repairs and the re-
placement of parts, which helps
prevent waste. And in addition to
all that, they are easy to process
and support automated mass pro-
duction.”

In EVs, for example, electrical
lines have to be connected and
disconnected for assembly and
maintenance work. The fastest
way to do this is to use electrical
connectors. These frequently have
a silicone seal to prevent moisture,

dust or road salt from penetrating
the housing.

Seal designs include single wire
and radial seals as well as mul-
ti-cavity seals. For applications like
these, Wacker offers liquid and
solid silicone rubber products that
exude silicone fluid after curing.
Products with intrinsically dry, but
lubricating surfaces are available
as well and especially suitable for
e-mobility applications.

Elastosil LR 38xx is an oil-bleed-
ing liquid silicone rubber (LSR) that
reliably seals connectors. The LSR
is injection moulded and exudes
a silicone fluid shortly after curing
which forms a lubricating layer
that facilitates the assembly of the
connector in the desired socket.

L DY

Wacker oil-bleed cable connectors

The product remains flexible
at low temperatures, withstands
exceptional heat and is usable
within a range between -55°C and
+210°C. The volatile content is ex-
tremely low, facilitated by Wack-
er's advanced processing technol-
ogies, says Bortenschlager.

Elsewhere in the silicones are-
na, Dow has recently introduced
a liquid silicone rubber (LSR) with
tailored adhesion properties and
designed specifically for automo-
tive applications,

The LSR adheres to PBT and
PAG6 substrates and, so, can be
used in two-component injection
mouldings for connector seals
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& Longer shelf-life LSR
gives more flexibility

to react to peaks and
troughs in demand, as
well as reduced scrap and

improved inventory handling ,
JASON TREHARNE

within battery electric vehicles,
explains Jason Treharne, Dow Sil-
icones EMEA regional marketing
manager, industrial, electrical and
mobility silicone elastomers.

A special feature is that the prod-
uct offers a 12-month shelf-life
which, according to Treharne, is
“actually quite long for a selective
adhesion LSR. This gives the fabri-
cator or the tier one more flexibil-
ity to react to peaks and troughs
in demand as well as bringing
benefits in terms of reduced scrap
and improved material inventory
handling. “Bonding, he added, is
“robust and instant and there is
no need for further post-curing to
build up the adhesion.”

Dow has also introduced HCR
silicone-based custom compounds
for electric vehicle cable installa-
tions: the materials are designed
to meet high-performance re-
quirements for distributing power
between battery packs and motors
within EVs, hybrids or plugins.

A key criteria, noted Treharne,
is that the compound meets the
LV 216/1 standard - covering
heat-ageing resistance and reten-
tion of elongation properties of
‘shielded high-voltage sheathed
cables for motor vehicles and their
electrical drives’.
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Petroleurn Resins, Phenolic Besins,
oilica, Carbon Black, Synthetic
rubber (SBR, NBR, HSBR, SBS,
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Active Zinc Oxida, Accelerators,
Antioxidants, Carbon Nanotubes.
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With a readership of over
18,000 among prime specifiers
throughout Europe and the
major regions of the world,
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classified section now provides
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For UK sales and general
enquiries: Sean Marshall,
smarshall@eurorubberjournal.
com +44 (071442 200650 or
contact your local sales
representative, see page 4
for details.

This space
should be
selling for

you!

For further details telephone
Sean Marshall on
+44 (0)1442 200650
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