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EDITOR’S 
NOTE
When 2022 creeps around, I will be celebrating my fourth 
year of working on TTi. Some days it still feels like I’m 
sitting down to write that first editor’s note (it doesn’t  
get any easier the more you do it) and staring endlessly 
at my inaugural cover. The headline we went for was 
‘Change or die?’ – a rather melodramatic take on the  
fact that the tire industry needs to address the myriad 
issues of sustainability and environmental sensitivity  
in order to have any kind of future.

I must confess, that cover involved a lot of irritable 
back-and-forth emails, raised voices and disquiet among 
the various people required to sign it off. With hindsight, 
I’m not particularly fond of it and wish I’d pushed 
back harder against such a gloomy approach. As we’ve 
explored in various issues since then, the tire industry 
does have a lot to answer for, and needs to do a lot  
of work to become more sustainable. But there are 
also many, many people working to accomplish  
that change. And proclamations about death  
and destruction aren’t the best way to spur on  
an industry with an abundance of bright ideas.

In this issue, for example, we’ve got technologies 
developed to capture tire wear particles, consultants 
helping tire makers operate more sustainably, and 
breakdowns of the latest advances in tire design that 
will create products that perform better for longer and 
leave less of an indelible mark on the environment. Not 
to mention Mark Smyth’s excellent cover story on Pirelli’s 
new 18in F1 tire, and an incredible interview with ZC 
Rubber about its move into Europe – my predecessor, 
Graham Heeps, continues to be a big part of TTi and  
has absolutely knocked it out of the park with this one.

There’s so much interesting stuff to talk about and, I’m 
happy to report, we’re also approaching the time of year 
when nominations for the Tire Technology International 
Awards for Innovation and Excellence will be opening. 
If you’re one of those people working hard to enact the 
change we all hope for, we can’t wait to hear from you. 
Enjoy the issue.

Matt Ross, editor-in-chief
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NITTO TIRE
2021 Formula Drift  
Pro Championship 

Irwindale, California, USA
Vaughn Gittin Jr puts his Monster Energy 
Ford Mustang RTR Spec 5-D to work in  
the last round of the 2021 Formula Drift 
Pro Championship on October 23. The 
eighth round of this year’s championship, 
held at Irwindale Speedway in California, 
saw Nitto Tire clinch the Tire Cup, ahead  
of Falken and GT Radial. Strong 
performances from driver championship 
winner Fredric Aasbø plus Chelsea DeNofa, 
Gittin Jr and Ryan Tuerck gave the tire 
maker the majority of its points. 
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S
ales of all-weather tires 
continue to grow. Toyo 
Tire has already found 
success in the sector  
with its Celsius product 
range for passenger cars,  

crossover SUVs and commercial vans, 
and now it’s launching the 3PMSF-
certified Celsius Sport, promising 
traction in changing weather conditions  
for high-performance sports car and 
SUV applications. 

Following a two-year development 
project, the Celsius Sport is due to 
reach the US market in March 2022 
ahead of a planned rollout in Canada. 
The first tires were originally due to 
be on sale in November 2021, but 
logistical delays meant that this  
had to be postponed, to ensure  
the company’s inventories were  
able to support the launch. 

The starting point for the new  
tire was the Celsius CUV A, which  
is an OE fitment on the Audi Q8 – the 
first time that Audi had mounted an 
all-weather tire as original equipment.

“We took some of the elements  
that were designed for the Audi Q8 
and put them into the new Celsius 
Sport, which helped us get ahead 
with the development,” says Sonny 
McDonald, national training manager 
at Toyo Tire USA. “We improved the 
compounding over the original Celsius 
for better wet traction. There’s also a 
shallower tread depth, because when 
you go as high as a Y-rated product, 
you’ve got to take care of the heat 
dissipation from the tread blocks.”

The shallower tread also contributes 
to lower rolling resistance. Fuel 
efficiency wasn’t the priority in this 
UHP development, but it was a factor.

“We have to be mindful of rolling 
resistance,” confirms McDonald. 
“We have sizes for Teslas on this tire, 
and other electric or hybrid vehicles. 
The last thing you want is to have 
somebody lose too much driving 
range. This is better [for rolling 
resistance] than going to a full-bred 
winter tire; it’s a good compromise  
for EV and hybrid customers.”

KEEPING CONTROL
Toyo’s familiar Nano Balance 
Technology (NBT) was used in  
the compounding of the new tire to 
improve wet braking and handling, and 
hydroplaning resistance, through gains 
in chemical rather than mechanical 
traction. NBT begins with nanolevel 
tanδ simulation to determine the 
master curve of viscoelasticity through 
the rubber’s microscopic structure. This 
opens the door to stronger coupling 
between the polymer and fillers.

Nanolevel control of the mixing 
process, in turn, produces uniform 
dispersion of the silica for better 
friction properties, abrasion resistance 
and durability. Toyo backs this up with 
a Celsius Sport treadwear warranty  
of 60,000 miles (100,000km) on  
V- and W-rated sizes, and 50,000 
miles (80,000km) on Y-rated tires.

Pattern-wise, the asymmetric 
Celsius Sport has higher sipe density 
on the inside of the tire, with touring 
performance-style outside shoulder 
blocks for quicker steering response.

Above and inset: 
Celsius Sport will be 
built in Japan using 
Toyo’s proprietary ATOM 
spiral-wind technology

TOYO
CELSIUS 
SPORT
The tire maker’s latest offering 
extends the Celsius all-weather line 
to performance cars and SUVs
by GRAHAM HEEPS
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Top: The tire’s 
staggered tread  
blocks help reduce  
road harmonics

“Most people who own these  
types of vehicles like to drive them,” 
says McDonald. “It’s what the vehicles 
were designed for, so we want to 
minimize the wear and tear on the 
outside shoulder.”

Development of the Celsius Sport 
was completed at Toyo’s Japan base, 
backed up by third-party testing in the 
USA. “In the States, we use Smithers 
for our testing on 3PMSF and for 
competitive product testing, which  
will include wet and dry testing and 
wear,” he notes.

The new tire comes to market  
in 43 sizes in 17-22in rim diameters, 
including staggered fitments for 
vehicles such as the BMW X5 and X6.

“All-weather is one of the fastest 
growing segments and makes sense 
for 90% of the customers out there, 
who don’t want to have two sets of 
tires,” sums up McDonald. “The Celsius 
line has done very well, and we think 
this will be a home run as well.” 

In brief
John Deere 6M and 6R 
available with Conti 
OE approval for John Deere’s 

6M and 6R tractor lines means 
Continental’s TractorMaster and VF 
TractorMaster are available on 90-

300bhp models from November

Hankook invests €32m 
at Rácalmás site

Construction on raw material and 
finished tire warehouses began in 
the autumn, with the new facilities 

expected to go into operation 
within a year

Big Atom receives grant 
to develop reactor tech

The UK company has been awarded 
£350,000 (US$472,000) by 

Innovate UK to develop its chemical 
reactor technology, which converts 

old tires to new materials46in
rim diameters and tire diameters of up 
to 2.05m are covered by Continental’s 

agricultural range
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M
ajor manufacturers 
are implementing 
cleaner practices, 
in addition to the 
recycling and reuse 
of materials, to 

ensure their operations are increasingly 
environmentally friendly. Now, some of 
these efforts are being recognized with 
sustainability awards and accreditations. 

In November 2021, the Dow  
Jones Sustainability Indices (DJSI) 
World acknowledged Hankook Tire  
as the auto components best-in-class  

sustainability leader for the sixth 
year in a row. The DJSI are a series 
of benchmarks for sustainable 
business practices that measure the 
performance of a company in relation 
to its economic, environmental 
and social impact. The recognition 
highlighted Hankook’s efforts in the 
areas of social contribution and supply 
chain management. 

Pirelli has also been recognized for 
its environmentally conscious efforts. 
The company’s motorsport division 
took part in the FIA’s Environmental 

Accreditation Programme and was 
awarded with three stars – the highest 
accolade possible. The program was 
designed to demonstrate various 
measures that participants need 
to implement to achieve the best 
environmental standards. Within F1, 
Pirelli eliminated single-use plastics 
from trackside operations, increased 
its use of renewable materials and 
formed a supply chain that is managed 
according to environmental and social 
sustainability criteria. Furthermore, 
the motorsport division complies with 
several sustainability audits that gather 
data on a company’s carbon emissions 
and environmental impact.

Elsewhere, Bridgestone has  
begun to use renewable energy at  
its Chonburi manufacturing facility  
in Thailand by installing 2,160 solar 
panels on the roof, with a 1MWp 
capacity. Goodyear has announced 
that it will adopt 100% renewable 
energy at its manufacturing facilities 
in Turkey and Europe, enabled by 
the purchase of 700,000MWh of 
renewable electricity. The company is 
expected to reduce its carbon footprint 
by up to 260,000 tons. Furthermore, 
Bridgestone and Michelin have joined 
forces to discuss how they can increase 
the industry’s use of recovered carbon 
black for the production of new tires 
and other rubber products.

Tire makers including Hankook, 
Pirelli, Bridgestone, Michelin, Apollo, 
Continental, Goodyear, Kumho, Nokian, 
Sumitomo, Toyo and Yokohama were 
among the first to fully align their 
natural rubber policies with the Global 
Platform for Sustainable Natural 
Rubber policy framework.

There were plenty of successes to 
celebrate in 2021 – but the tire industry 
must continue to sustainably innovate 
in 2022 and beyond. 

GREEN TIRES 
With the environment an ever-increasing focus for the industry, TTi rounds  
up some of the latest advances in sustainability from leading tire makers

Tire manufacturers 
are placing a focus on 
sustainability to ensure 
the industry achieves 
environmental targets

In brief
Sustainable biomass  
for use in S-SBR tires

Asahi Kasei and Shell have announced 
an agreement for the supply of butadiene 
derived from plastic waste and biomass

New size for Maxam’s  
high-flotation line-up

Suitable for dual-wheel applications, 
Maxam’s MS930 series has been  

expanded with a new size: 24.5-32

Falken selected  
for Audi A3 fitment

The tire maker has agreed to supply its  
Ziex ZE310A EcoRun tires (in 205/55R16 91V) 

as factory fitment to the A3
100%

renewable energy to be adopted  
at Goodyear’s production facilities  

in Turkey and Europe
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KUMHO
Hyundai

PorTran KC53 
Size:  215/65R17C 108/105H  
and 235/55R18 104H XL 
Vehicle:  Staria
Notes:  Kumho’s tire was primarily designed  
for application on European vans and LCVs. 
An upgraded version of the KC53 pattern  
will be available as standard on Hyundai’s  
new premium MPV.

PIRELLI
Mercedes-Benz

Cinturato P7 and P Zero 
Size:  Various 
Vehicle:  C-Class
Notes:  Pirelli has announced Cinturato P7  
OE fitments for comfort-focused models  
and P Zero applications for sporting 
performance vehicles. In addition, Pirelli  
will offer the Winter Sottozero 3 for more 
extreme driving conditions. 

ZC RUBBER
Changan

SU318a 
Size:  225/55R18  
Vehicle:  C385
Notes:  Changan’s first EV will be fitted 
with ZC Rubber’s SU318a all-season 
touring tire, which has been designed  
for crossover and SUV vehicle 
applications. The SU318a features 
CAD-designed blocks to lower road 
noise levels, serrated siping and four 
circumferential grooves, which promote 
water evacuation and increase grip.

BRIDGESTONE
Ferrari

Potenza Sport 
Size:  245/35ZR20 91Y and 285/35ZR20 (100Y) 
Vehicle:  Roma
Notes:  Bridgestone has been selected as  
the fitment provider for Ferrari’s latest GT  
car. The custom tires were developed – and 
will be produced – at Bridgestone’s EMIA 
Technology and Innovation Centre in Rome, 
Italy. The factory typically manufactures 
Bridgestone EMIA’s prototype tires but,  
for the first time, will produce OE tires  
that will be directly fitted on the Roma.

Our roundup of the latest offerings from leading OEMs



WE KEEP YOU MOVING. 
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There is no vehicle without a tire and wheel assembly. 
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B
icycle tire maker Vittoria 
plans to double its 
manufacturing capacity 
by investing US$20m  
to expand a production 
site in Thailand. The 

investment will be used to expand  
the Lion Tyres Thailand (LTT) factory  
in the Bangpoo industrial district from 
its current footprint of 36,000m2 to 
52,000m2. The plant will employ 
approximately 400 people, with 
operations due to begin before the  
end of 2022. Following the expansion, 
Vittoria aims to double its tire output.

“The new LTT greenfield factory is a 
much-needed investment to match the 

bicycle industry’s demand for speed of 
supply and high-quality products,” said 
Massimo Zanco, chief operations 
officer at Vittoria.

The latest Vittoria facility has been 
designed with a focus on sustainability. 
It will use solar panels, intelligent 
climate control, bio and recycled 
materials along with electrical curing  
to make it the world’s first carbon-
neutral bicycle tire factory. The site  
will also host research and product-
testing facilities to enable the further 
development of company technologies. 

“We are extremely pleased to 
further invest in Thailand, the world’s 
premium place for development and 
production of high-quality bicycle tires,” 
explained Stijn Vriends, president and 
CEO of Vittoria. “The new factory  
is an important milestone in our 
journey toward sustainable and 
carbon-neutral manufacturing.” 

The land on which the new facility 
will be constructed was inaugurated on 
September 23, 2021, with LTT senior 
managers, Thai and Italian industry 
representatives, the Italian ambassador 
to the Kingdom of Thailand and other 
local authorities in attendance. 

VITTORIA TO DOUBLE 
PRODUCTION CAPACITY
Bicycle tire manufacturer announces Thailand  
factory expansion to increase manufacturing volume 

Below: Vittoria’s 
expansion plans will 
see the tire maker  
take an important  
step toward carbon-
neutral manufacturing

MICHELIN CELEBRATES FOUR  
DECADES OF MANUFACTURING  
AT SOUTH CAROLINA PLANT
In October 2021, Michelin celebrated 40 years  
of production at its passenger tire plant in 
Lexington, South Carolina. 

The facility is responsible for producing 
original equipment tires and replacement tires, 
and currently employs more than 1,470 people. 
Since the factory’s first tire was manufactured 
on October 29, 1981, the Lexington facility has 
produced more than 240 million tires. 

“We have seen incredible investments in the  
site and community, and it’s an exciting time to 
see continued growth and presence of Michelin  
in the Midlands,” said Chris Goumas, site director 
for Michelin in Lexington.

Erhardt+Leimer GmbH · Albert-Leimer-Platz 1 · 86391 Stadtbergen · Germany                                      www.erhardt-leimer.com

EL-THICKNESS
Traversing thickness measurement

Automation and Vision Systems
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  High precision thickness measurement
  Thickness profi le with traversing sensor
  Output signal for thickness control
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M
ark your calendars 
for April 5, 6, 7, 
2022, for new 
technologies, 
product launches, 
manufacturing 

innovations and expert conference 
speakers, as well as the networking 
opportunities that only a live event 
can bring. UKi Media & Events, 
the publisher of Tire Technology 
International and organizer of Tire 
Technology Expo, continues to press 
on with its plans for Europe’s most 
important international gathering  
of tire manufacturing experts. 

Visitors to the 2022 event in 
Hannover can expect to see all the 
newest solutions and technologies, 
from more than 300 exhibitors. The 
free-to-attend exhibition will be held 
across three halls, each filled with the 
latest tire expertise and innovation. 

Early indications already suggest 
that the show is on track to be the 
world’s premier tire technology 
showcase, with exhibits of equipment 
and materials that cover the complete 

spectrum of tire manufacturing 
processes. These will include 3D 
laser surface texturing, smart tires, 
specialty chemicals, synthetic rubber, 
curing systems, curing technologies, 
elastomer characterization systems, 
green tire technology and much more. 

The expo’s prestigious conference 
will also feature more than 160 speakers 
from leading companies and institutions 
to highlight the issues and trends set to  
dominate the tire business in the future.

TIRE TECHNOLOGY EXPO LATEST!
Tire Technology Expo is on track to return to the Deutsche Messe in Hannover, Germany, in 2022

Above: Visitors will 
see new equipment 
and materials that 
cover the complete tire 
manufacturing process

300
exhibitors expected

The Tire Technology International 
Awards for Innovation and Excellence, 
presented live during the event, are  
set to be another highlight, recognizing 
key industry achievements over  
the past 12 months. 

The awards, which are judged 
by a fully independent, international 
panel of industry experts, feature 
seven categories: Environmental 
Achievement of the Year, in recognition 
of ecological advances in the tire 
industry; Tire Technology of the  
Year, which recognizes important  
tech advances; Tire Industry Supplier 
of the Year, to celebrate excellence 
in the industry; Tire Manufacturing 
Innovation of the Year, in recognition of 
scientific and technological supremacy 
in the field of production; and Tire 
Manufacturer of the Year, which 
recognizes industry achievements 
by leading tire manufacturers. The 
Lifetime Achievement Award will honor  
an industry titan, and the Young Scientist 
Prize, judged during the conference, 
will be given to a fledgling scientist 
who shows outstanding promise. 



Intralox offers an extensive range of innovative solutions, unmatched 
industry expertise, and world-class service to support and optimize 
all areas of tire production. It’s why we partner with more tire 
manufacturers than any other conveyance provider and why we’re 
happy to offer written, money-back guarantees to all our customers. 

From layout optimization, to conveyor design reviews, to reliability 
audits, to maintenance trainings and more, our commitment to your 
total success spans the full life cycle of your equipment—before, 
during, and after installation.

TIRE 
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TO FINAL FINISH

 © 2020 Intralox, L.L.C. 5009469_EN
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 O
nce upon a time in America, tires were designed 
and built by human beings – not algorithms and 
robots. No question, today’s tires outperform those 
of yesteryear but, occasionally, one might daydream 
about bygone eras. For example, Goodyear’s long- 
lasting, diamond-shaped tread pattern was simple 

and attractive but tonal due to an array of dimensionally identical 
elements. This visually appealing tread geometry was used with 
only minor modifications for nearly 40 years, starting with Henry 
Ford’s Model T. Tonality was a non-issue during this period as  
the poor quality of American roads masked objectionable tire 
noise. To this day, farm tires, among other off-road tire types,  
are available with variations of this familiar design.

With improved highways, built in the decades after World War 
II, noise mitigation and ride comfort tend to be emphasized more 
than the handling characteristics of North American automobiles 
– in contrast to Europe. This subject matter, known as noise, 
vibration and harshness (NVH), addresses tire, vehicle and road 
disturbances. Tire noise and vibration remain major concerns for 
OEMs as there are numerous ways that passenger car tires might 
produce disturbing vehicle oscillations and annoying sounds. 

A porous boundary exists (20-25Hz) between lower-frequency 
ride vibrations and higher-frequency noise. Even when ride 
disturbances are noticeable, aural vibrations can often be 
discerned by the ear. Most tire noise, airborne and structure- 
borne (100-1,000Hz), is generated by the tread region in rolling 
contact with the road. At low speeds, the sound of an internal 
combustion engine masks such noise. The faster you drive, 
the more deafening tires become. At speeds above 30mph 
(50km/h), four car tires are louder than the engine. At 
75mph (120km/h), the tires might register at 80dB –  
which is about the same sound level as a freight train 
50ft (15m) away. Accordingly, noise-suppression 
strategies become extremely important in EVs that  
lack engine noise to mask annoying tire disturbances. 

Tire harshness (25-100Hz) can be perceived tactilely  
(via seats, floorpan and steering wheel) or audibly. It’s 
basically a measure of a tire’s ability to envelop roadway 
irregularities – whether tar strips, expansion joints or potholes. 
This is one metric where cross-ply constructions have an 
advantage over radials – which ultimately required the adoption 
of ‘radial-tuned’ suspensions on US cars to reduce their inherent 
harshness (see French Revolution, Show Issue 2010, p58*). 

While cord and rubber tires do not produce the noise intensity 
and frequency response of ringing bells, PCR tires are nonetheless 
overly rich in their vibrational behavior – especially compared with 
bias-ply counterparts. Jerry Potts demonstrated this ingeniously 
and conclusively in the early 1970s, using laser holography to 
photographically record the full-field toroidal shell modes of 
vibrating automobile tires of various constructions. Time-averaged 
pulsating undulations of the tires’ surface were recorded in the 
range of 30-50 microinches (0.75-1.25x10-3mm). Characteristic 
sinusoidal bull’s-eyes were observed wrapped around the tires for 

JOE WALTER
“Today, computer programs tune candidate tread 
patterns to minimize tonality and airborne noise”

the lower modes of resonance while irregular kaleidoscopic 
images emerged at higher frequencies. Distinct modal 
patterns were detected in three directions: vertical, 
lateral and circumferential. Tire sidewalls seem to 

respond to road inputs at lower frequencies, like the 
body of a double bass, which resonates in sympathy with 

pulsating strings. In a similar musical vein, the toroidal hoop 
of pressurized air inside a moving automobile tire vibrates 

(200-250Hz) like an organ pipe air column. As a countermeasure, 
absorbing materials in the tire chamber will help nullify resulting 
structure-borne vibrations.

Today, computer programs ‘tune’ candidate tire tread patterns 
to minimize tonality and airborne noise. Tread elements are 
scrambled via pitch sequencing techniques (frequency variation) 
to attenuate objectional tones. However, tone is also affected 
by pavement texture and material properties, which can amplify 
or attenuate sound quality. A porous road surface, for example, 
reduces the propagation of sound. Unsurprisingly, people vary 
in their sensitivity to noise. For an in-depth treatment of this 
complex topic, comprehensive textbooks exist – such as Ulf 
Sandberg’s magnum opus, Tyre/Road Noise (see Sandberg’s 
column, March 2018, p82*). 
*Visit our website to access our archive of back issues
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At speeds above 

50km/h 
four car tires are louder 
than the sound of the 

IC engine
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W
inter testing is one of the toughest areas  
of tire evaluation to work in. It’s always in  
a remote location, the testing is inconsistent, 
there are regular instrumentation faults, and 
it inevitably ends up being very expensive.  
As a result, there’s limited data available.  

But cold and grumpy engineers aside, the true crux of the issue  
is the surface itself. 

We often refer to snow/ice tests as though they are more  
or less the same thing. In truth, they’re very different. Snow and 
ice come in numerous different types, each with very different 
properties. Loosely packed snow, for example, can actually be 
quite grippy while it’s dry. Winter tires on dry snow often work 
well. Furthermore, the tires sink into the soft snow, leading to  
piles of snow on either side to push against. That’s assuming the 
snow isn’t too deep, of course. If it is, a vehicle without specialist 
super-low-pressure balloon tires will sink down to the axle.

As a result of this variability, hard-packed snow is often  
used as a test surface. This is prepared with a roller or a specialist 
snow groomer, which presses soft snow into a hard pack. When 
driving on this surface, vehicles don’t (or shouldn’t) sink into it. 
Assuming the surface remains dry, winter tires usually perform 
well – although there can be issues with the sipes becoming full 
of snow, essentially turning the tread pattern into a racing slick 
and significantly reducing grip. This can potentially be negated  
by more speed, so that the centrifugal force causes the lodged 
snow to be spun out of the tire – but this high-speed approach 
requires the driving talent of a world rally champion and 
exceptional skills in explaining snow egress to the local  
police. As such, it’s definitely not recommended.

 Like snow, ice is usually prepared before testing. The  
main options are brushed ice (underlying ice after surface  
snow has been brushed away), scraped ice (which features  
lightly cut grooves made by a scraper used to remove lumps  
from the surface) and polished ice (ice flooded with water and 
allowed to freeze, resulting in a smooth, extremely low-grip 
surface). All of these have different grip characteristics. 

The real issue is the changeability of the surfaces. We’re used 
to testing tires on Flat-Trac or similar rigs where surfaces remain 

GREGORY SMITH
“We’re used to testing tires on Flat-Trac or similar rigs 

where surfaces remain reasonably consistent”

reasonably consistent. This is rarely the case on snow and ice, 
where the surface changes as a direct result of the testing, as well 
as the local weather conditions. The test’s effect on the surface 
can be handled by one of two contradictory approaches. The first 
is to test only once on a particular spot, then move to a similar 
spot for the next test. This works for tests that require minimal 
space, but running larger-scale tests in this way is impractical. The 
second approach is to have multiple vehicles all randomly using  
a given test area. This is less scientific but effectively averages  
out the surface and is a much more efficient use of space.

The other major issue is local weather conditions. Snow  
and ice change significantly from morning to evening because of 
the sunshine, and change completely if it rains. The only solution 
is to monitor the weather and repeat check tests throughout the 
day to quantify the repeatability of the testing. However, tracking 
the variability is only the start. Compensating for that variability 
and its complexities is quite another issue. If you succeed in doing 
this, please tell me how. 
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“Snow and 
ice come in 

numerous different 
types, each with 

very different 
properties” Gregory Smith has worked extensively across the automotive 

and tire industries while based in Europe and North America. 
More information can be found at:  
www.linkedin.com/in/gregorysmithuk



 www.tiretechnology-expo.com

*Conference rates apply - see website for details

#TireTechExpo @TiretechEXPO

EUROPE’S LEADING INTERNATIONAL TIRE DESIGN AND  
TIRE MANUFACTURING EXHIBITION AND CONFERENCE

APRIL 5, 6, 7, 2022
DEUTSCHE MESSE, HANNOVER, GERMANY 
FREE-TO-ATTEND EXHIBITION!
Now in its 22nd year, Tire Technology Expo is Europe’s most important tire design and 
tire manufacturing exhibition and conference. With exhibits from most of the world’s 
leading suppliers plus a major conference, workshop program and industry-leading 
awards dinner, Tire Technology Expo is the must-attend industry event. 

300+ 
exhibitors

FREE
EXHIBITION 

ENTRY!



 www.tiretechnology-expo.com #TireTechExpo @TiretechEXPO #TireTechExpo

EUROPE’S LEADING INTERNATIONAL TIRE DESIGN AND  
TIRE MANUFACTURING EXHIBITION AND CONFERENCE

THE WORLD’S PREMIER 
TIRE TECHNOLOGY SHOWCASE
CONTACT
To book exhibition space, contact:  
Colin Scott, sales director 
colin.scott@ukimediaevents.com 
Tel: +44 1306 743744

For conference information, contact: 
Andrew Boakes, conference director
andrew.boakes@ukimediaevents.com 
Tel: +44 1306 743744

300+ 
exhibitors



 www.tiretechnology-expo.com

*Conference rates apply – see website for details

#TireTechExpo @TiretechEXPO

APRIL 5, 6, 7, 2022 
DEUTSCHE MESSE, 
HANNOVER, GERMANY

FREE
EXHIBITION 

ENTRY!
EUROPE’S LEADING INTERNATIONAL TIRE DESIGN AND  
TIRE MANUFACTURING EXHIBITION AND CONFERENCE

THE WORLD’S PREMIER 
TIRE TECHNOLOGY SHOWCASE

REGISTER  
NOW! SCAN NOW!



22  www.tiretechnologyinternational.com  November 2021

O E  I N T E R V I E W :  Z C  R U B B E R

G O 
W E S T

Speaking exclusively to TTi, ZC Rubber explains 
how establishing a European Technical 

Center is the first step on the path to 
transforming its global business

By GRAHAM HEEPS Images ZC RUBBER
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I
t has become a well-trodden 
path for Asian tire makers 
looking to raise their game to 
compete with the world’s best: 
establish a small European 
technical center, win some 

European OE business, expand 
the local development content 
and perhaps even build a factory 
to supply the vehicle OEMs and 
aftermarket customers. Giti Tire, 
Hankook, Kumho, Linglong and 
Nexen have all successfully taken this 
route in recent decades, and much 
of their progress has been chronicled 
here in the pages of TTi. 

Now it’s the turn of 
Hangzhou, China-based 
Zhongce Rubber – 
westernized as ZC 
Rubber – which 
is already China’s 
largest tire maker and 
the world number nine 
based on sales volumes. It 
also claims to be the global number 
one in the TBR (around 25 million 
tires a year) and two-wheeler (more 
than 100 million) markets. In 2022 it 
will produce its first giant tires – 45in 
and up – for off-highway use, further 
cementing its position as a one-stop 
shop for just about every type of tire 
bar aircraft, ahead of a possible IPO 
in the second half of the year.

With sales revenues of US$3.9bn 
in 2020, this is a big company with 
big ambitions. But it’s aware that 
of the world’s top 10 in 2020, it’s 

the only one that has a higher sales 
volume in TBR than PCR. For ZC, 
establishing its European Technical 
Center (ETC) is about more than 
just winning its first international 
OE fitments – it’s about growing its 
passenger-car volume across the 
board by transforming the perception 
of its brands.

“China has become the second-
largest market for car manufacturing 
and use,” says Henry Shen, ZC’s 
secretary of the board of directors. 
“Other major markets like Europe, 
Japan and the USA all have a tire 

manufacturer in the global  
top five. China currently  

has only one in the top 10, 
but we feel that one day  

it will have one in the 
top five. And we believe 

it will be us.
“We have a couple  

of strategies to get there,”  
he expands. “Currently, our 

factories are almost all around our 
headquarters in Hangzhou. But we 
have a very profitable one in Thailand 
and we will add more around the 
world. I think there will be one in 
North America, very likely in Mexico, 
and another in Europe. We are 
investigating [sites in] Spain, Portugal 
and Eastern Europe. And then 
probably one more in Southeast Asia 
– Indonesia or Cambodia, for example. 
These places will give us cheap labor 
and easy management – the ability 
to copy our manufacturing [model].

With sales 
revenues of

US$3.9bn
in 2020, this is a big 
company with big 

ambitions
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senior] people have been working 
here for decades. These people know 
the tire industry, they know where  
to buy cheap raw materials, they 
know how to produce at a lower  
cost. But the problem is we cannot 
sell that tire [at a premium price]. 
We are working very hard to try to 
change the perception, to show that 
we also produce great quality, great 
value tires.”

He points out that the position is 
different in the Chinese TBR market, 
where price and performance are 
more important to customers than 
brand loyalty.

“The only thing they care about 
is how long they can drive on these 
tires. The international players have 
almost left the TBR market in China 
because the Chinese manufacturers 

Right: Versions of 
the Chaoyang Arisun 1 
will also be produced 
for the WestLake and 
Goodride brands for 
sale in international 
markets, with the 
names of those 
products due to be 
released imminently

	BY THE NUMBERS

30-40%
price gap between ZC  
and global brands for  
replacement Tesla tires

500
-strong global R&D team  
is set up to support the  
needs of different markets 

“The second strategy is to go global 
for premium tires. The challenge 
is to get to premium prices. Today, 
customers perceive Chinese tires 
at the middle to low end [of the 
market]. Our replacement tires for a 
Tesla, for example, are around 30-40% 
cheaper than the global brands. This 
is something we’ll have to overcome 
in the future. One way is if we can get 
OE business with luxury cars. In the 
past we’ve done spare tires for Volvo 
and Range Rover. But for the main 
tires, we are not there yet. We will 
move step by step, beginning with  
OE fitments on mid- to lower-level 
cars. That’s why we are establishing  
a European Technical Center.”

Solid foundations
Shen stresses that this transformation 
in customer perception of the 
company’s products is necessarily 
a long-term project. However, he is 
convinced that ZC has a solid base 
from which to change the perception 
of its products and expand into the 
global OE market.

“In several areas, we are probably 
among the best in the world,” he 
says. “We think we have the lowest-
cost tire manufacturing anywhere. 
Our raw material and manufacturing 
process cost is the cheapest. Our low 
management fees are based on a very 
stable management team. Our [most 

“China has only  
one tire maker  

in the top 10, but we  
feel that one day it  
will have one in the  
top five. And we  
believe it will be us”
Henry Shen, secretary of the  
board of directors, ZC Rubber

have been so smart, 
producing very low-cost 
tires, so they cannot compete. 
But for the PCRs, they are still here, 
with great margins and market share. 
Michelin probably sells around half of 
our quantity in the PCR replacement 
market in China but for almost 
double our price, which means we 
make about the same [revenue].”

European Technical Center
The road to building value into 
WestLake and ZC’s other brands  
(see What’s in a name?, page 26) 
starts with the establishment of  
the ETC as a legal entity in Q1 of 
2022. For the moment, ZC’s newly 
appointed VP of global OE, Martin 
Wells, and Jörn Tietjens, key account 
manager and automotive engineer 
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 NOT HIS FIRST RODEO

Meet the man at the heart of ZC Rubber’s European expansion plans

Martin Wells has been here before. 
Having spent most of his career in the 
tire and wheel industry, much of it in 
and around Hannover, he’s well placed to 
build ZC’s presence in the European OE 
business. Previous roles include account 
manager for Hankook, working to build 
the company’s European Volkswagen 
business, and most recently with Giti Tire 
– first as global key account manager for 

Volkswagen, later with responsibility for 
all European OEMs. 

“ZC is in a period of transformation 
to a global player, and I like this kind of 
challenge,” says Wells. “I want us to grow 
as a company and I see a lot of potential.” 

for OE, are working from home 
offices. The next step will be to  
locate office and workshop space  
in Hannover to support chipping 
and mounting of tires, and customer 
submissions, for example.

Wells says Hannover was the 
logical choice for the new facility, 
given the availability of local 
tire expertise, the proximity to 
Volkswagen – which it’s hoped  
will be a major customer – and  

workshop with a third party close to 
Idiada for tire testing.”

As well as its OE business and tire 
development responsibilities, the ETC 
will support replacement tire use in 
magazine testing and gather new 
market requirements from the OEMs, 
legislators and others to share with 
the global R&D team in Hangzhou.

ZC’s 500-strong global R&D team 
is set up to support the needs of 
different markets, with around 130 
engineers working on PCR tires. Wells 
says he’s been impressed by the level 
of tire and development technology 
that will be available to support the 
push into international OE fitments.

“All the indoor testing equipment 
for OE requirements is available,” he 
says. “There’s a Flat-Trac [III CT] and 
new NVH laboratories. We are already 
able to produce low-rolling-resistance 
tires: A-grade tires [with a coefficient] 
lower than 6.5, yet with a really good 
level in other performance areas.

“In October 2021 we conducted 
benchmark testing at Idiada with 
well-known European test drivers. I 
was really impressed with the relative 

good infrastructure, including a well-
connected international airport.

“A technical director will join soon 
and then we will progress in stages,” 
explains Wells, who, like Tietjens, 
joined from Giti Tire in late 2021  
(see Not his first rodeo, above). “We’re 
conducting business development 
and are in touch with a couple of 
European OEMs, not only in Germany 
but also in North America, Mexico 
and Brazil. As we get nominations, 
we will hire more engineers. They 
will then also need people for supply 
chain, quality and so on.

“To begin with, the ETC will 
be more of a consultant for tire 
development,” he continues. “We will 
support the China OE development 
teams, but if we get more business 
and further establish our team, more 
of the responsibility for development 
will move to Hannover. It’s the same 
as we did at Giti and Hankook. We 
will also need a team to test the tires 
at the same proving grounds as the 
customer, so that’s something else 
we are considering at the moment. 
For now, we are renting a small 

“We have 
the tools in 

hand to support 
the OEMs with 
virtual development 
to save time and costs”
Martin Wells, vice president of global OE, ZC Rubber
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performance and it’s a very good 
starting point for OE development. 
From what I’ve seen, all the other 
main technologies we might need 
are available: noise cancellation 
foam, sealant, RFID and QR codes,  
for example. We are not starting from 
scratch. We have the tools in hand 
to support the OEMs with virtual 
development to save time and costs, 
too, which is not always the case for 
companies that do not already have 
this type of OE business.”

Premium for growth
Wells and Shen don’t discuss 
specific materials technologies in 
ZC’s armory, the latter saying only 
that, “The customer doesn’t care 
which material you use. The fancy 
name you have [for your technology] 
doesn’t matter. No matter how we do 
it, if our production can make a good 
tire at a lower cost, then we should 
be the best [choice].”

ZC’s most recent step toward a 
higher-priced, premium product is 
the Chaoyang Arisun 1, a passenger 
tire that was launched in 2021. ZC 
already uses the Arisun name for 
tires in North America. “It performs 
really well, but we don’t have much 
production capacity yet. We will 
expand that in 2022,” says Shen.

If winning international OE 
business boosts the image of the 
company’s brands in the way that  
ZC hopes, it should become easier  

to sell premium products like the 
Arisun 1 in the replacement market.

“We will have new opportunities 
to promote our brand through 
collaborations with the major car 
manufacturers. That will help us 
increase our sales,” says Shen. “In 
this regard, establishing a European 
center and having Martin on our 
team is really important. We will 
expand step by step, not only in 
Europe but probably the USA and 
Japan as well, and welcome global 
car manufacturers to try and to use 
our tires. The OE business does not 
make money. But only by growing 
deeper relationships with the 
OEMs can we make international 
consumers feel that our tires are  
of good quality, and will they be 
more accepted.”

Shen and Wells confirm that they 
frequently discuss ZC’s strategy for 

Right: ZC Rubber 
headquarters. The  
tire maker already  
sells replacement  
tires to more than  
200 countries  
around the world
Left: Wells has been 
impressed with ZC’s 
manufacturing and 
testing infrastructure, 
and believes it will  
aid the tire maker in  
its push into Europe

 WHAT’S IN A NAME?

Part of ZC’s challenge is overcoming preconceptions of Chinese tires

Alongside a small private-label business, ZC produces its own tires under multiple brand  
names. Chaoyang is popular in China as the country’s oldest tire brand, founded in 1958  
and retaining a huge presence in the bicycle tire market. ZC prefers to use the less Chinese-
sounding WestLake and Goodride in international markets because it is felt they are more easily 
accepted by customers outside of China. “We will use WestLake for international OE fitments,” 
confirms Wells. “We cannot use two brands, otherwise our customers will get confused.”

The move is consistent with ZC’s existing positioning, according to global marketing  
director, Richard Yi. “Goodride is more of a volume business for large wholesalers, but for 
WestLake we are working with local distributors to build brand awareness and hopefully  
improve the brand image,” he says. “We hope that, step by step, WestLake will become  
a popular brand in international markets.” 

future growth, aware that – unlike 
many customers working in the 
replacement market – knowing  
the company’s future plans may  
be crucial to establishing credibility 
with potential vehicle OEM partners.

“We have to sell not only the 
quality of the tires but also the 
brand,” Wells acknowledges. “It’s  
a long road but we are on a good 
path. We’re already in close contact 
with a brand and I hope we will get 
the first nomination in 2022.

“We want to grow, to be a global 
player,” he concludes. “Increasing our 
production footprint will be a very 
important future step. Having a plant 
close to the OEMs is also important 
for sustainability and reduced CO2 
emissions in the supply chain. We 
are working on a strategy that has all 
these topics in focus, and hopefully 
we can now move very quickly.” 
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D
igital modeling tools are playing an 
ever-increasing and important role in 
new tire development. They offer benefits 
in terms of cost and time savings while 
also providing opportunities for greater 
technical advancement and safety. 

“Before it is ready for series production, a new tire must 
first pass through several sections of our R&D department 
in a process lasting between three and five years and 
involving a host of tests,” says Andreas Schlenke, head  
of department, passenger car tires R&D, Continental.  
The tire maker’s main R&D department is in Hannover-
Stöcken and consists of 12 laboratories. Within R&D, a 
dedicated design team is responsible for creating the tire 
designs, with support from designers in Púchov, Slovakia, 
and in Fort Mill in South Carolina, USA. 

“The designers work in close-knit teams alongside 
developers, tread pattern specialists, compound engineers 
and marketing professionals,” Schlenke continues. 
“Designs are often initially created with a pencil and a 
sketch pad before being refined with graphics programs 
and converted into 3D CAD models. High-end computer 
simulations further optimize the design. 3D printers 
have become a standard tool of the trade. They are used 
to produce hands-on models that designers can work 

By using simulators, 
designers can verify 
certain aspects of a 
tire’s design before the 
physical prototyping 
stage is reached

Model

citizens
As digital simulation continues to evolve, TTi examines  

its continued use in tire development projects
By RICHARD GOODING Images ANSIBLE MOTION, CONTINENTAL, SUMITOMO RUBBER EUROPE
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	BY THE NUMBERS
Possible development time 
saving by using simulators

25-50% 

LFR can maintain wet grip 
performance for around

12,000 miles
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with during the very early stages of the development,” 
explains Schlenke.

High-end computers are key to the modeling process, 
agrees Dr Bernd Löwenhaupt, managing director at 
Sumitomo Rubber Europe. 

“In 2021, we started to use the Fugaku supercomputer, 
which has up to 100 times the application performance 
of its predecessor and can perform approximately 442 
quadrillion calculations per second. This will bring further 
advancements and support the chemistry progress needed  
for next-generation efficiency. Durable smart tires have 
already been developed in response to the changing 
requirements that connected, autonomous and electrified 
vehicles need to contribute to the future of mobility.”

Schlenke also believes virtual tire modeling has huge 
potential, especially when developing tires for alternative 
drive systems: “As well as enabling 
more accurate and resource-efficient 
tire characteristic testing, it allows new 
findings to be fed into the ongoing 
development process much quicker.” 

“The sheer rate of processing is  
a key change,” Löwenhaupt adds.  
“We can now do so much more.  
It has altered our mindset.”

“The creative freedom the designers 
can exercise is limited by the demanding 
technical specifications that must be met 
by any new tread pattern,” says Schlenke.  
“It can be challenging to create a design that  
is compatible with these specifications; the extent  
to which the tread pattern can be varied is always 
determined by a combination of design and performance 
criteria. However, the fact that tread pattern performance 
can be tested in modeling loops provides opportunities to 
repeatedly test, explore and optimize designs.”

Greater complexity
Collaboration is another advantage of modeling. The 
proportion of OE developments – ‘target approvals’ – is 

rising, says Schlenke, despite the overall volumes involved 
remaining the same or declining. 

“This results in greater complexity and huge testing 
expenditure for tire and vehicle manufacturers,” he 
explains. “Given the likely smaller volumes, both parties 
have no option but to substantially cut development costs 
per target approval while maintaining the same standard 
of high quality. Virtual development offers enormous 
potential, enabling a vehicle manufacturer to combine 
tire and vehicle models that can be tested and fine-tuned 
on a computer or driving simulator.”

Although the up-front cost of establishing a modeling 
program requires an investment, Schlenke believes  

other savings can be made: “The main costs in  
the implementation of virtual modeling tools  
are the acquisition and training, or acquisition  
of personnel. Nevertheless, we are convinced  
that the new possibilities will save us money  
and time in development.”

Löwenhaupt explains, “Before we had access to 
these simulation tools, we had to make a sample 
tire for each compound iteration, with a lot of 
prototypes and progress made partly through trial 
and error. As there was no limit to the number 
of directions we could take, we had to put a lot 

more time and effort into the process. Producing 
prototypes remains important, but the volume 

“Virtual development 
offers enormous 

potential, enabling a vehicle 
manufacturer to combine 
tire and vehicle models”
Andreas Schlenke, head of department,  
passenger car tires R&D, Continental

Top right: Simulations 
enable engineers 
to test, explore and 
optimize designs
Below: Virtual tire 
modeling means new 
findings can be fed 
into the development 
process much faster
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has dramatically reduced, and this has significantly 
streamlined development. Ultimately, it also results  
in better products.”

Modeling also benefits the development of tires 
with special properties. “We used simulation tools to 
investigate how to make tires last longer,” Löwenhaupt 
says. “To extend the life of a tire and minimize the loss 
of suppleness (and therefore grip), we learned about 
the benefits of using liquid farnesene rubber (LFR). We 
found using LFR would maintain wet grip performance 
for around 12,000 miles [19,000km], with wear resistance 
improved by up to 51%.”

However, the effort involved in modeling a tire can 
depend on the project in question. “Certain characteristics 
of a tire can be simulated easily through the use of digital  
tools, while others are more difficult. Test results are 
permanently incorporated into the process,” says Schlenke.  
“Depending on the project, however, these findings can 
include refinements to the modeling process.”

Key parameters
“We look at fuel efficiency, wet grip and wear resistance 
as key parameters,” Löwenhaupt explains. “With Fugaku, 
we plan to undertake simulations of rubber materials that 
represent not only molecular motion but also chemical 
changes. One key application will be to advance our 

Ansible Motion’s 
simulators are a  
crucial part of the 
vehicle and tire 
development process

	VIRTUAL REALITIES

Exploring the role of digital modeling in DIL simulation and its place in the development process

Virtual tools aid driver-in-the-loop 
(DIL) simulations and their use in tire 
modeling can improve their performance.

“DIL simulators rely on real-time 
vehicle physics models, and mathematical 
and visual representations of driving 
environments,” says Kia Cammaerts, 
technical director at Ansible Motion. 
“A part of modeling vehicle physics – 
perhaps the most important part – is  
to do with tires.” 

Cammaerts believes that a deeper 
understanding of tire mechanics and 
digital modeling has developed over  
the past decade. 

“We only see the end result of that 
work, which reveals itself as improved 
realism in virtual test driving on our 

simulators. This can sometimes be 
attributed to tire modeling changes.” 

This can affect the focus on particular  
tire properties. “Some of our customers 
use DIL simulators to focus on special tire 
characteristics,” Cammaerts says. “One  
example is range anxiety in EVs. Tire 
rolling resistance is a big part of that, as 
is driver behavior. A DIL simulator lab is 
the perfect setting to explore both. With  
tires, it’s always a matter of finding  
reasonable compromises – improvements 
in rolling resistance must be balanced 
against other performance. This requires 
complex, multi-variable experiments, so  
it’s an ideal candidate for simulation.

“Simulation is now an integral part of 
the entire vehicle development process,” 

he continues. “There is evidence  
that modeling may be past the 50/50 
tipping point, and perhaps even close  
to 70%. An ever-present companion 
to the build-up of physical parts and 
drivable prototypes, can simulation 
eliminate one round of tire submissions? 
Yes, it’s been done. It’s not outrageous 
to claim a 25-50% saving in tire 
development time.”

Cammaerts also points to the 
other benefits: “There is a cost saving. 
The most obvious ROI in terms of 
measurable reductions is the number  
of physical prototypes. But simulation 
also allows explorations, innovations  
and ‘what-if’ studies, providing 
opportunities to catch issues earlier.”

“With tires, it’s always a matter of 
finding reasonable compromises – 

improvements in rolling resistance must  
be balanced against other performance”
Kia Cammaerts, technical director, Ansible Motion 
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Performance Sustaining Technology (PST). PST prevents 
the decline in tire performance that occurs due to wear 
and tear, allowing tires to maintain like-new performance 
for a longer period of time.

“We use our proprietary 4D Nano Design technology to 
analyze and simulate the internal structures of rubber from 
the nanoscale to the microscale. We focus on three key 
tire performance traits: fuel efficiency, wet grip and wear 
resistance. We use the SPring-8, large-scale synchrotron 
radiation facility to analyze the structure of rubber, and 
the J-PARC proton accelerator and experimental facility  
to analyze rubber behavior through experiments involving 
neutrons and other elementary particles.”

Despite the ever-advancing sophistication of these 
tools, however, not all development aspects can be 
modeled. “There are tire characteristics that are 
relatively easy to test but difficult to simulate, while 
others can readily be simulated but testing would 
be very laborious,” Schlenke explains. “The rolling 
resistance of an existing tire can be determined 
relatively quickly by drum testing. However, to 
predict wear under specific driving conditions for a 
yet-to-be-developed tire, testing would be extremely 
costly. Here, simulation would be preferable.”

Furthermore, current modeling technologies  
can produce other shortfalls. “Rubber is a complicated  
material,” Schlenke continues. “Due to its viscoelastic 
nature, replicating it is very complex, and predicting 
its behavior is more complicated than for metallic 

materials. However, with more digitalized development 
processes and increasing hardware performance 
capabilities, simulation methods have achieved a level of 
maturity to be increasingly used as standard procedure,” 
adds Schlenke.

For now, physical testing is still needed to validate 
testing. “In the real world, simulation is not yet sufficiently 
accurate in all areas, and the product’s characteristics are  
subject to certain variations due to the materials used. 
This is why today’s development process must still include 
one or two loops using actual components to evaluate 
performance,” Schlenke says.

“Continental is convinced that the human factor  
in tire development is indispensable. One of the most 

important characteristics is safety, where we never 
compromise. We will start testing our tires virtually 
from 2022 with our Dynamic Driving Simulator.  
While these tools will support our staff in the 
development process, there will always be test loops 
under real-life conditions to verify virtual results.”

“In future, it will be possible to bring simulations 
closer to reality with new observation methods,” 
says Löwenhaupt. “However, we believe that real-
world testing is still crucial. We have expanded 
our test facilities and continue to use motorsport to 
evaluate compound and construction technologies. 
We are also expanding our test teams, particularly in 

Europe, where final validation alongside the customer 
remains important.” 

“With Fugaku, we plan to undertake 
simulations of rubber materials 

that represent not only molecular 
motion but also chemical changes”
Dr Bernd Löwenhaupt, managing director, Sumitomo Rubber Europe

Top: Fugaku can carry 
out 442 quadrillion 
sums every second
Above and below: 
Sumitomo’s 4D Nano 
Design Technology 
aids tire development
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O N E

Delayed by the pandemic, testing of Pirelli’s new 18in tires for 
Formula 1 has finally been completed. Mario Isola, head of F1 

and Car Racing, discusses development of the new tires 
By MARK SMYTH Images PIRELLI
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Above: Mario Isola, 
head of F1 and Car 
Racing at Pirelli
Right: The change 
in car regulations for 
2022 has meant a new 
development challenge 
for Pirelli, with a focus 
on less degradation 
and overheating,  
and a tire that does 
not suffer such 
performance drop-off 
when following closely 
behind another car

F
ormula 1’s decision to 
switch to 18in wheels was 
delayed by the pandemic, 
but now development 
and testing has been 
completed and one of 

the biggest changes to the sport for 
decades will take place in 2022.

It’s a change that has long been 
expected – after all, 13in wheels are 
hardly commonplace these days, and 
the profile of the tire did not reflect 
the trend toward lower profile rubber 
on everything from family cars to 
supercars. It is this that drove F1 tire 
supplier Pirelli to push for the switch 
to 18in wheels, though the ultimate 
decision had to come from Formula 
One Management (FOM) and the 
FIA. It is also part of a major revision 
to F1 cars in 2022, including a very 
different aero package and new 
suspension, all aimed at providing 
more on-track excitement.

“The target was to increase the 
close racing, the close action on 
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track,” says Mario Isola, head of  
F1 and Car Racing at Pirelli. “It’s  
not about making the overtaking 
easier, but giving the possibility to 
the drivers to push more and stay 
closer to the competitor in front,  
and therefore to have more action.”

It’s also about longevity. Isola says 
Pirelli agreed a target with FOM, the 
FIA, teams and drivers for a tire that 
features less degradation and less 
overheating, and has a wider working 
range and different characteristics. 
Pirelli already has experience with 
18in tires in other forms of motorsport 
and, of course, road tires – but F1 offers 
unique challenges. 

Most of the teams took part in 
testing during 2021, with more than 
392 sets of tires used and 4,267 laps of 
10 circuits completed – totaling over 

In the early stages this can  
work well for teams, as they also  
use computer simulation to develop 
the design and engineering plans for 
their new cars. In this case, they had 
a rough model of their 2022 car and 
the ability to use the virtual model of 
the new tire in Pirelli’s black box and 
then provide feedback.  

“We developed this model in year 
one, when we came back into F1,” he  
says. “It is a thermomechanical model  
of the tire, and we have a number  
of exchanges during the year where 
we provide the updated version of 
the model and get feedback from  
the teams, because they use the 
model in their simulator. Thanks  
to this process, we’re in a position  
to fine-tune our model, to make  
it more reliable, and I believe that  
now we have a good technology.”

20,000km. However, planning started 
back in 2019, with a much longer 
period of development and testing 
than usual. This included deciding 
whether or not to completely change 
the compounds of the tires.

“We had two main choices: 
one was to keep the same family 
of compounds and try to develop 
them in order to achieve the targets; 
and the second was to start from 
zero, to design a completely new 
family of compounds with different 
characteristics and different 
ingredients,” explains Isola.  
“We decided to start from zero, 
because we were not sure that  
by just modifying the current 
compounds we would have been 
able to achieve the targets.”

Delayed start
There was also a specific request from 
the drivers to reduce overheating, 
so they can fight more on the track. 
But just getting to the track itself was 
made much harder by the Covid-19 
pandemic. Tire development began 
in September 2019, with a plan to 
conduct 25 days of testing – but 
after a test session in February 2020 
with Ferrari, everything stopped. 
This meant Isola and his team had 
to dedicate more time to simulation. 
Here, Pirelli’s investment in a new 
simulator proved useful.

“F1 decided to postpone the 
introduction of the 18in tires to 2021, 
so we had to cancel all the planned 
test sessions,” says Isola. Instead, they 
were able to test prototypes on the 
rig, conducting integrity tests and 
fatigue tests, but the bulk of the work 
moved to the virtual environment. 

What it did enable was more  
virtual simulation and the opportunity 
to take a different approach to the 
entire process. 

“It was not possible to plan 
anything in a normal way, where  
you have an idea, you realize the  
idea with a simulation model and 
you check it carefully through 
exchanges with the teams,” says 
Isola. “Instead, we provided what 
we call a black box – a virtual tire 
that the teams can plug into their 
simulators – and we got the feedback 
from them.”

Above: The Covid-19 
pandemic played 
havoc with Pirelli’s 
plans for development 
of the new 18in F1 tires

“It’s not about 
making 

the overtaking 
easier, but giving 
the possibility 
to the drivers to 
push more and 
stay closer to the 
competitor in front”
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This approach to simulation  
goes beyond the world of Formula 
1, proving the age-old rule of thumb 
that motorsport technology is often 
transferred to road cars. 

“Thanks to this model, we are 
now in a position to use the same 
approach for road tires, because 
when you have the know-how, when 
you have the technology, you can 
apply it not just in Formula 1 and 
our other motorsport activities, but 
also for road cars, and that’s really 
important,” adds Isola. 

“The reason Pirelli decided to 
buy a simulator is because this is 
an opportunity to speed up the 
development without being obliged 
to build several physical prototypes 
and test them on track, which is a 
long and expensive activity. Now  
we can accelerate it, thanks to 
the virtual model. Because of the 
agreement we have with the car 
manufacturers, we can work around 
the model of the car and the model 
of the tire. And that’s really a plus 
that is coming from Formula 1.”

The change to 18in wheels did 
mean that, when physical testing 
got underway, getting wheels was 
more difficult, as was understanding 
how they would interact with other 
changes on the cars. 

“The wheels were provided by the  
teams,” says Isola. “They went to the  
suppliers, and the wheels were not the  
final versions – they were prototype 

Above: Nxxxxxx

Right: Testing moved 
to tire rigs in lieu of 
on-track testing, and 
there was a greater 
emphasis on virtual 
development progress

wheels that were probably heavier 
than the final version that we are 
going to use next year. Also, the mule 
cars were 2018/2019, or even 2017 
cars, adapted for the 18in tires. With 
a bigger diameter wheel, they had to 
trim the floor in the back and adjust 
the suspension. The teams had to 
work around the car in order to fit the 
new tires and adjust the ride height.”

The aero changes also meant it  
was not possible to physically test  
how the levels of downforce would 
affect the new tires. Nor was it possible 
to test how the introduction of new 
wheel covers would affect the tires’ 
heating and cooling.

“Currently, they use the brakes  
a lot to define the heat that is going 

“[The new 2022 
cars] will have 

wheel covers and  
we are expecting  
a slight increase  
in temperature of  
the air due to these”
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Top: Physical rig 
testing investigated 
integrity and fatigue
Above: Isola expects 
Pirelli’s new tire to 
contribute toward more 
action in Formula 1 
after introduction of 
the new regulations

into the rim to achieve a certain 
temperature of the air and therefore 
the pressure that they want to 
achieve,” says Isola. “Next year,  
the space between the brake and  
the rim is much bigger, you don’t 
have 2mm, you have a space that 
is much bigger. With the new 
regulation, air has to go inside, so 
they cannot play around with the 
brakes to use this heat coming from 
the brakes to achieve a certain level 
of temperature in the tire. That is 
a completely different situation 
compared to what we have this  
year. They will have wheel covers  
and we are expecting a slight 
increase in temperature of the air 
due to these, but during our tire 

development tests it was impossible 
for us to test the wheel covers.”

Sight unseen
It has all added up to a somewhat 
challenging situation, Isola admits. 
But then he and his team are used 
to things being far from ideal.

“Every year is the same. We never 
have the possibility to test something 
on the final version of the car. We 
always use cars that are not what we 
are going to use the following season, 
simply because they are not available, 
so it’s part of the challenge.”

While there is always going to be 
uncertainty going into a new season, 
what are Isola’s expectations after a 
longer-than-usual development?

“We are expecting a performance 
that is in line with the current tires, 
but the car is different, the downforce 
is different and maybe we will have 
a small difference in performance. 
I’m expecting most of the races will 
be one-stop, simply because if you 
have less degradation and tires with 
the characteristics I have mentioned, 
there is no reason to have more than 
one stop. If we have really close racing 
and we have action on track, who 
cares about the pit stops?”

Some disgruntled pit stop 
strategists aside, if the new tires 
provide the level of action on track 
that Isola is promising, then 2022 – 
and F1’s new technical era – could 
prove to be extremely interesting. 
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Leading figures from the track manufacturing sector 

reveal the intricacies of compound selection and design 
in a sector where quality – both OE and aftermarket – is 

fundamental to matching application requirements
By JACK ROPER Images BRIDGESTONE, CAMSO, JOHN DEERE, POLUZZI, TROJAN

R
ubber tracks are used on a wide range  
of machines – from single-person garden 
excavators to heavy-duty construction 
equipment costing hundreds of thousands 
of dollars. A market that includes such 
diverse applications calls for equally wide-

ranging expertise from those responsible for developing, 
manufacturing and maintaining those tracks. It’s a sector 
that includes names known to the wider tire industry, but 
one that is also home to many specialist manufacturers 
who deal in tracks alone. Bridgestone, for example, 
produces 500,000 rubber tracks annually at three 
factories in Japan, China and Poland. 

“We primarily supply original, genuine products 
to OEMs,” says Justin Garner, Bridgestone Industrial 
manager. “In the 1970s, we were the only producer, and 
today there are just a handful of OEM-quality suppliers.” 
An enormous global excavator population makes 
construction a much larger market than agriculture. 
“Recent years have seen the emergence of Chinese 
aftermarket manufacturers,” Garner continues. “There’s  
a big aftermarket because machines typically have two  
or three changes of track in a lifetime.”

Construction tracks use compounds of natural and 
synthetic rubber vulcanized to a core steel structure. 
“Core metals are like vertebrae that engage with a tooth 
sprocket at one end of the undercarriage to enable 
rotational movement,” Garner adds. “Their strength and 
ability to remain in place, despite the sprocket trying to 
pull them out, determines a track’s quality.” A flat section 
of steel cord running through its circumference enables 
the track to withstand and distribute tractive loads. Tension 
is maintained by adjusting an undercarriage idler. Rubber 
tracks are standard on excavators below 13 tons and 90% 
are manufactured using the flat press overlap method.

“We introduce rubber, core metals and steel cord into 
a long, flat mold,” explains Garner. “We lower on the top 
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“Genuine replacement track is expensive,” he adds. 
“Chinese tracks are half the price but understood not  
to last as well.” Core metals are prone to come out of  
the track, cutting causes breakage more readily and 
quality is variable. “Tracks from one supplier may  
come from different Chinese manufacturers cooperating 
and juggling capacity,” says Garner. But for many users, 
cheaper tracks make economic sense. “Chinese producers 
dominate the European aftermarket, but rarely supply 

OEMs because of the quality deficit.”

Land management
John Deere began serial production of rubber-
tracked 8000 and 9000 Series tractors in 1998.

“Tracks have always played well in North 
America,” says John Deere product manager, 
large tractor, Simon Schowalter. “The tracked 
9RX accounts for 80% of 9 Series business in 
Europe, with the UK and Italy key markets.” 
But the new four-tracked 8RX is breaking 
ground in traditionally wheeled markets such 

Above: Camso’s 
agricultural tracks 
lack the metal embeds 
typical of those used 
for construction vehicles

 AFTERMARKET COMPETITION

With OEM track replacements costing considerably more, the 
aftermarket sector has seen consistent growth in recent years

Founded in 2010, Trojan Tracks has 
grown into one of North America’s 
top aftermarket track suppliers in 
just 11 years, enjoying 30% year-on-
year growth. The company produces 
40,000 units annually at its Chinese 
manufacturing plant.

“Our customers are Bridgestone 
customers first, when they buy a new 
machine,” says Trojan Tracks founder 
and director, Derek Charles. “But when 
those Bridgestone tracks burn off, 
they’ll throw on an aftermarket set.  
We pride ourselves on being a  
premium aftermarket supplier.

“We saw a real lack of quality  
and service in the aftermarket,”  
Charles continues. “When a track 
breaks and there’s no spare, it slows  
a jobsite down, so setting up strategic 
distribution points was instrumental  
to our growth. Our business does  
well because we take care of people.”

Trojan retools new molds to ensure 
each track exactly matches OEM 
specifications. “We don’t do close 
enough,” says Charles. Trojan uses 

premium, cut-resistant compounds for 
every track, regardless of application. 
“Some suppliers have standard or 
heavy-duty compounds, but we won’t 
risk our name for a couple of bucks.”

Trojan uses spiral steel cord 
technology pioneered by Bridgestone, 
and drop-forged steel links. “Instead 
of brushing them, our dipping process 
ensures steel links are 100% covered 
with adhesive to bond them to rubber 
during vulcanization,” Charles explains.

“Bridgestone, to my mind, makes 
the best tracks in the world,” he explains. 
“But our tracks last 90% as long at half 
the cost.”

mold and perform vulcanization, heating and bonding 
rubber to metal parts.” This produces a long band with 
ends that are kept cool in the first vulcanization. “We  
take out that length of track, bond it in a circle and 
vulcanize the ends in a smaller press by overlapping 
them.” But higher-speed track-loader applications  
require stronger steel cord without a point of overlap.

Consequently, Bridgestone introduced a spiral cord 
structure providing uniform tensile strength throughout 
the track circumference. Now common in the industry, 
spiral cord requires consecutive cycle production. “We  
use a top and bottom mold with steel cord inserted 
around it,” says Garner. “We vulcanize, then we rotate, 
then do another vulcanization. The number of cycles 
depends on the length of track.”

Rubber tracks are kinder to ground than steel, but less 
suited for demolition work where rocks or rebar could tear 
rubber and render machines inoperable. “Rubber tracks 
are pretty standard on excavators below 13 tons, where 
steel-tracked machines begin,” says Garner. Since tracks 
are costly components, quality is defined by lifetime. 
“Typically, we expect them to last 2,000 operating hours 
and withstand one-off, specific damage.” Bridgestone has 
developed anti-cut compounds and combines rounded 
core metals with additional rubber volume to ward off  
the common damage of edge cutting.
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as France. “The 8RX is a multimillion-dollar investment, 
different from its wheeled brother from the ground up,” 
says Schowalter. Rubber tracks were initially favored for 
reasons of traction and power transfer, but soil health  
has also become an increasingly important consideration.

Tracks minimize soil compaction, distributing machine 
weight more widely than tires. “The 20-ton 8RX has a 
4.6m2 footprint,” says Schowalter. “In a field, its ground 
pressure is similar to my own if I stand on one foot.”  
Water infiltrometry analysis shows that the ground 
absorbs three times more water when worked by an  
8RX than by a single-tire tractor. “It means less top- 
layer erosion, less nutrient washout and more rainfall 
stored to bridge dry periods,” says Schowalter. “As water  
is the nutrient carrier, it also improves crop growth.”  
He calculates a probable 3% yield increase to be worth  
€50 (US$57.9) per hectare to farmers.

Weight distribution
Track specialist Camso – which also produces solid and 
pneumatic tires – supplies 8RX tracks to John Deere.

“Our agri tracks have no metal embeds like those in 
construction tracks,” says Kris De Boe, Camso product 
line manager, track systems. “The major reason is speed. 
Construction vehicles are used static or slow-moving, but 
tractors today run at 40km/h.” Core metals would double 
the weight of tracks and rapidly heat at such speeds. 
Tractors have triangular undercarriages where tracks  
turn on rubberized drive wheels, rather than sprockets.

“Camso’s track portfolio corresponds to market needs,” 
he continues. “We go from the Camso 2500, an economic 
entry-level belt for less intensive operations and legacy 
machines, through to the 6500, with all the bells and 
whistles.” High-end features are focused on durability  
of the steel cable. “The main cable is the track’s spine,”  
De Boe explains. “Similar to radial tires, we use several 
layers or breaker packages to protect the cable and 
distribute tractive loads.”

Back on track
Collaboration between track makers and OEMs has 
not attained the tire world’s digital sophistication, but 

Above right:  
Track quality is often 
expressed in terms  
of lifetime. Bridgestone 
expects its tracks to 
last for approximately 
2,000 operating hours 

 SUPPLY SCOPE

With tracks also fitted to vehicles outside the construction 
industry, companies must be ready to provide quality parts  
for a range of specialist applications around the globe

Poluzzi Track Systems Engineering 
started out repairing steel-tracked  
rice combines in northern Italy. 

“In 2007, we began producing 
rubber-tracked systems to meet 
demand from local farmers,” says 
design engineer Simone Poluzzi, whose 
father started the business. Poluzzi fits 
its undercarriage systems with tracks 
from suppliers such as Bridgestone, 
Continental and Soucy.

“Tracks are produced in low 
quantities and limited sizes,” says 
Poluzzi. “We must adjust our designs 

to what suppliers can provide. In my 
experience, the key factor is compound 
quality – which means tracks should 
have a 2,000-hour lifetime. If it’s any 
less, customers start complaining.

“We’ve also experienced producers 
from China,” he adds. “Their tracks are 
half the price of Bridgestone’s, but the 
quality is four times lower.”

Poluzzi receives a diverse range 
of machine requests. “We work with 
companies dedicated to special 
machinery for harvesting fruit or 
vegetables,” Poluzzi continues. The 
company will supply tracks for a Bednar 
seeder. “I believe it’s the world’s first 
tracked air-drilling machine,” he says. 

Nor are applications limited to 
agriculture. In 2018, Poluzzi began 
providing systems for seismic vibrators 
used in Russian Arctic geophysical 
exploration. “Each machine sits on four 
tracks,” Poluzzi explains. “They simulate 
earthquakes and use radiography 
to detect oil or gas below ground. 
Only ContiTech makes rubber tracks 
with a special compound resistant to 
temperatures of -50°C.”
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Above: Rubber tracks 
enable machines to 
distribute their weight 
more evenly, reducing 
soil compaction and, 
some believe, can 
improve land yield 

 FULL TILT

As the compact track loader (CTL) market expands, so does the 
demand for product innovations that improve vehicle reliability

In two decades, CTLs have captured 
over 60% of a US market once 
dominated by skid-steer machines. 
They can weigh up to 6 tons and 
provide powerful lifting, pushing and 
digging, have low ground disturbance 
and offer superior flotation and traction.

“CTLs can do everything,” says 
Berco’s head of R&D, Francesco Grenzi. 
“They can be used with a hydraulic 
hammer and shovel, to lift and sort 
material, sow seeds, till soil or for 
deforestation. They’re increasingly used 
as heavy-duty utility crawlers. Case’s 
CTL 450 Minotaur is a good example.”

Headquartered in Italy, Berco 
provides state-of-the-art CTL 
undercarriages to OEMs. Recent 
innovations include the double-flange 
idler and tilting roller frame.

“Single-flange idlers interact with 
rubber tracks, creating unwanted 
vibration,” Grenzi explains. Berco’s 
double-flange idler prevents this,  
while the latest even comes with  
three flanges. “Lack of rigidity can 
cause rubber to detrack, leading to 
lost work hours,” says Grenzi. “Our 
triple-flange rear idler’s central flange 
prevents detracking while its double 
flange reduces vibration.

“Our tilting roller frame provides 
maximum operator comfort,” he 
continues. “Inside, two tilting systems 
cushion the rollers. It reduces noise  
and vibration by 40% compared with 
a rigid frame. Furthermore, the Berco 
system helps to prevent side-slope 
detracking and improves track-on-
ground footprint.”

often relies on phone calls and emailed exchanges of 
drawings. “Tire design is a different baby,” says Garner. 
“Construction machines run at 5km/h and treads are  
just designed to stop them slipping, so it’s not such  
an advanced science.” Nevertheless, a digital future  
is gradually arriving.

“Since 2010, virtually all OEMs have introduced tracked- 
equivalent combines,” explains De Boe. “For some, we 
developed the full-track system. We’ve invested heavily 
in digital tools to analyze, even predict, performance.” 
Acquired by Michelin in 2018, Camso benefits from 
internal Michelin Group synergies. “Our engineers  
now have a wider library and can easily evaluate  
the potential of technologies in other applications,”  
he continues. “Joining the Michelin family just amplifies 
our know-how and capabilities.”

Boosting productivity
Tracks can also provide improved agricultural 
productivity. “Wheeled tractors operate with 8-15%  
wheel slip, providing 6,000daN to 8,000daN drawbar 
force,” says Schowalter. “But the 8RX operates with  

2-3% wheel slip, producing 9,000daN pull.” Potentially,  
this means 12% more productivity using 20% less fuel.  
Such fast-tracked performance could soon trickle down  
to small and medium tractors. 

“There is demand for us to transpose those 
performance advantages to smaller equipment,” says 
De Boe. “Our half-track solution for 110-164bhp tractors 
enables end users to at least equip the rear axle with 
a track solution and somewhat capture the benefits, 
especially in adverse conditions.” 

John Deere does not envisage smaller tracked 
machines entering production in the immediate future.

“Tracks are the future of agricultural machinery,” adds 
Simone Poluzzi, design engineer at Poluzzi Track System 
Engineering. “Every day, we receive requests for new 
applications. We started with combines, then tractors. 
Now, it’s trailers and air-seeding machines. The reason  
is soil compaction. If we can save the soil, we will have  
a better impact on weather and climate worldwide.”

Whether catering for the construction or agriculture 
sector – or for any of the other, emerging sectors (see 
Supply Scope, p45) – manufacturers must continually use 
the latest materials, designs and production techniques  
to create tracks that are every bit as durable and versatile 
as the machines that rely on them. 

“[Tracks instead of tires] means  
less top-layer erosion, less  

nutrient washout and more rainfall 
stored to bridge dry periods”
Simon Schowalter, product manager, large tractor, John Deere
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CAPTURE 
THE
IMAGINATION

A collective of design and engineering students 
is aiming to tackle the issue of tire road wear 
particles with the latest in scientific innovation
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CAPTURE 
THE
IMAGINATION

By GEMMA HATTON Images THE TYRE COLLECTIVE

W
hile the fight to reduce vehicle tailpipe 
emissions continues, there is another 
type of emission that is polluting our 
environment – one that is far less often 
discussed, but that requires immediate 
attention: the particles from tire wear.

“Every time we accelerate, brake or corner, tire dust enters 
our waterways, our food chain and the air we breathe,” says 
Siobhan Anderson, co-founder of The Tyre Collective. “It’s 
estimated that we eat about a credit card’s worth of plastic 
every week. In fact, microplastics are accumulating on the 
ocean floor so densely that scientists say that this will be 
preserved as an identifiable time period in our bedrock.”

So, reducing and then eliminating tailpipe emissions 
won’t automatically mean the end of future vehicle 
pollution. Tire wear is the second-largest microplastic 
pollutant in our environment and a major contributor 
to air particulate emissions (PM2.5 and PM10) from road 
transport. The average car tire loses a total of 4kg of plastic 
throughout its lifetime due to wear. With 1.4 billion vehicles 
in the world, the severity of the problem is obvious. 
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As adoption of EVs continues, the added weight of 
components such as batteries, motors and inverters 
will increase tire wear. A recent UK report to the UN 
Convention estimates that emissions due to tire and  
road surface wear could increase by as much as 1.7kt  
over the next decade. To try to solve this issue, the UK  
has issued its first call to action.

Catch in the act
Of course, the obvious solution is to try to develop 
tires that have reduced wear rates or are made from 
environmentally friendly materials. 

“If that’s possible, then it’s a long way off – the 
technology and the infrastructure just aren’t there  
yet,” explains Hugo Richardson, another co-founder  
of The Tyre Collective. “In the meantime, the current 
nature of tires means that there will always be a level  
of wear, and that rubber will end up somewhere. So,  
we’ve developed a device that acts as a sort of stopgap, 
creating a circular economy around tires until this 
ultimate ‘green tire’ exists.”

The Tyre Collective is a UK tech startup founded by a 
group of design and engineering students from Imperial 
College London and the Royal College of Art. Their device 
uses a single array of electrostatic plates that captures tire 
dust from the turbulent airflows behind the spinning tire. 
The latest design captures 60% of all airborne particulates 
on test rigs and was the UK winner of the 2020 National 
James Dyson Award. “We decided quite early on that the best place to 

intervene is on the vehicle itself,” explains Richardson. 
“Once tire particles are dispersed, they are practically 
impossible to capture, so if you start putting devices 
within the built environment then you’ll only capture  
a fraction of what’s actually being produced.”

Throughout the initial design phase, Richardson and 
his colleagues experimented with different filtration and 
suction systems. However, the aim was to create a device 
that had a negligible effect on the vehicle’s mileage, so  
it had to be lightweight and consume minimal energy. 

“We didn’t want to replace one type of pollution  
with another, by affecting the weight or available energy 
so that the vehicle would travel fewer miles per gallon 
of fuel or kilowatt of energy. That’s what prompted 
us to use the airflow as a passive form of propulsion,” 
explains Richardson. “We then iterated through various 
experiments. One of our early successes was rubbing a 
balloon against a sweater and watching the shaved tire 

“We’ve developed a device 
that acts as a sort of stopgap, 

creating a circular economy until 
this ultimate ‘green tire’ exists”
Hugo Richardson, co-founder, The Tyre Collective

The first prototypes of 
the device were tested 
on vehicles in Sweden  
in summer 2021

	WET-WEATHER GEAR

Optimizing operations for wet conditions

One question that The Tyre Collective team often finds 
themselves answering is: How does the device work in  
wet conditions? 

“We’ve confirmed through our own studies, as well 
as talking to research institutes, that when it rains, the 
coefficient of friction with the road is much lower and  
as a result, the tires wear less,” explains Hugo Richardson. 
“In those wet-weather situations, we would have a 
threshold where the device turns off.”



All in one

There are many tire test systems on the market that measure either uniformity or dynamic unbalance 
independently. The innovation is to combine both of these features into a single machine. With the 
new ZF-LUB6 TBR – a Final Finishing Test System for truck and bus tires – ZF Test Systems has now 
also achieved this for the important truck and bus market. To meet the different global requirements 
for high load traffic, the machine is capable of applying a maximum force of 63 kN load to a tire that 
can be inflated to a maximum inflation pressure of 10 bars (145 PSI) for a maximum tire diameter and 
width of 1.5 m and 660 mm, respectively. www.zf.com/testsystems

The new ZF-LUB6 TBR 
test system combines 
the measurement of 
uniformity, dynamic 
unbalance and geometry 
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particles jump up and down. We discovered that the 
rubber particles coming off tires become charged due 
to friction with the road. This meant that we could use 
an electrostatic precipitator to capture these particles, 
separating them from the airflow.”

To capture the tire particles before they are dispersed 
into the atmosphere, the device needed to be as close 
to the contact patch as possible. However, practical 
requirements such as ground clearance meant that the 
device had to sit further back. To still entrain as much 
dust-filled air as possible into the system, the students 
ran complex CFD simulations to try to understand the 
behavior of the airflow behind the tire. 

“We then input that CFD model into a MATLAB 
simulation where we were able to model the behavior  
of the electrostatic and gravitational forces along with  
the airflow,” reveals Richardson. “This allowed us to 
generate particles at the tire’s contact patch and then 
step through the simulation to see how these particles 
behaved within the airflow. So, we could quickly and 
easily change parameters, such as the size of the plates  
or the spacing between them, and then run a kind  
of Taguchi method to see which parameters had the  
greatest effect on the particle capture efficiency.”

Complementing these analytical models, The Tyre 
Collective team also conducted a variety of physical  
tests using an initial lab prototype as well as full-scale  
tire dynamometers. This helped to not only validate  
the models but also test the device’s durability within  
the chaotic environment of the tire’s wake. “It is a 
complex area to intervene in, so we’ve also had to  
run FEA simulations to ensure the structural integrity  
of the device,” says Richardson.

The device is attached to the steering knuckle  
via an attachment arm, which enables it to turn with  
the wheel and move in unison with the suspension. 
However, this means the device is subjected to intense 
accelerations that it needs to be able to withstand.

“Currently we’re still working on bringing the  
different subsystems together within one device and  
then we’ll work on optimizing it to be lighter, cheaper 
and easier to manufacture,” explains Richardson.  
“Some of our prototypes have used 100% recycled 
3D-printed nylon filament, because it’s important for 
us to minimize the environmental effect of this product 
throughout its lifecycle.”

Top: CFD was used 
to understand the 
behavior of the wake 
behind the tire, which 
could then be used to 
try to entrain as much 
dust-filled air into the 
device as possible
Above: Projected 
PM2.5 emissions from 
road transportation
Left: The device 
captures 60% of all 
airborne particulates 
on testing rigs

“Once tire particles 
are dispersed, 

they are practically 
impossible to capture”
Hugo Richardson, co-founder, The Tyre Collective
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Waste not
The first on-vehicle tests were completed in Sweden this 
summer, and the samples of captured tire particles were 
undergoing analysis in the lab at the time of writing.  
It’s not just the amount of tire particles captured that  
is important, but also the quality of the rubber that can 
then be extracted.

Current tire recycling processes involve cryogenically 
freezing rubber with liquid nitrogen and then grinding it 
up. This changes the chemical composition of the rubber. 
The team at The Tyre Collective hopes that by grinding 
the rubber particles at room temperature or slightly 
higher, they can upcycle rubber into products that  
have equal or more value.

“We knew early on that, in parallel with the 
development of our technology, a system would need to 
be in place for repurposing this captured waste material,” 
says Anderson. “The captured tire particles are stored in a 
cartridge within the device, which can then be removed 
and emptied during servicing. In our lab we can then 
refine the tire particles through density separation and 
use solvents to break down the natural compounds.  
The resulting particles can then be reused in a variety of 
applications, such as in the outer soles of shoes, dyes and 
even in the retread of tires. This not only adds value to  
this waste stream but also creates a closed-loop system.”

The aim is to bring the device to market as part of 
a pilot trial in 2022, with the students targeting fleet 
vehicles first. Although the device can be adapted to 
different vehicle types, the greater likelihood of uniformity 
within delivery fleets makes it an ideal starting place. 
Furthermore, the process of emptying the cartridge can 
be easily integrated into routine maintenance schedules.

Once the device and the necessary refining processes 
have matured, the potential of this particulate-capturing 
technology could be huge. 

“In the future we want to widen our CFD analysis 
to look at the airflows of other vehicles,” concludes 
Richardson. “We want to develop our device to capture 
tire particles from other vehicles as well, cleaning up 
debris as it is used. So not only will it help the vehicle  
it is attached to achieve zero emissions, but it will  
reduce the emissions of other vehicles too, having  
a truly positive impact on our environment.” 

“A system would 
need to be in place 

for repurposing this 
captured waste material”
Siobhan Anderson, co-founder, The Tyre Collective 

Above: The device 
developed by The Tyre 
Collective won the 
2020 UK National  
James Dyson Award
Right: The team 
experimented with  
the position and  
shape of the device  
to maximize efficiency
Bottom: Co-founders 
Hanson Cheng, Siobhan 
Anderson, Hugo 
Richardson and Deepak 
Mallya (not pictured) 
founded the project
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Experts from Loughborough University share their research into a new cure 
system, which employs fewer chemicals while improving the reinforcing 

effect of mineral kaolin on the mechanical properties of EPDM for tires
By ALI ANSARIFAR, KORNKANOK NOULTA AND SAAD H SHEIKH, DEPARTMENT OF MATERIALS;  

AND GEORGE W WEAVER AND K G UPUL WIJAYANTHA, DEPARTMENT OF CHEMISTRY, LOUGHBOROUGH UNIVERSITY, UK

T
he reinforcing benefits of mineral 
fillers for the dynamic and mechanical 
properties of EPDM rubber have been 
known for some time.1,3 However, the exact 
role the chemical curatives can play in 
enhancing the filler’s effects merits further 

work. The use of elemental sulfur in combination with 
two activators and one or two accelerators is a common 
practice in the compounding of rubber. For example, it is 
customary to use stearic acid with zinc oxide to produce 
zinc stearate, which is an effective rubber activator. The 
use of accelerators with the activators aims to produce 
high efficiency in the curing process. This work was 
carried out to test a more efficient use of these chemicals, 
and to measure the reinforcing effect of a mineral kaolin 
in an EPDM rubber cured with fewer chemicals. 

AL2SI2O5(OH)4
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Figure 1: Torque 
(dNm) versus time 
(min) cure traces from 
the ODR tests. Data for 
the unfilled compound 
with 1phr sulfur and 
3.2phr TBBS/ZnO 
powder (a), with  
1phr sulfur, 1phr TBBS 
and 0.075phr ZnO (b) 
Figure 2: Torque 
(dNm) versus time 
(min) cure traces  
from the ODR tests. 
Data for the filled 
compound with  
1phr sulfur and  
3.2phr powder (a),  
with 1phr sulfur,  
1phr TBBS and  
0.075phr ZnO (b)

Methodology
The raw rubber used was ethylene-
propylene-diene rubber (EPDM; 44wt% 
ethylene content, 9wt% ethylidene 
norbornene content and 15wt% oil 
content, Keltan 6951C, Lanxess, the 
Netherlands). The reinforcing filler 
was Mercap 100 (Imerys Ceramics, 
USA). Mercap 100 is kaolin (China 
clay; Al2Si2O5(OH)4), the surface of 
which has been pretreated with 
3-mercaptopropyl-trimethoxysilane 
(MPTS) to reduce its polarity and 
prevent it from adsorbing moisture. 
MPTS contains less than 2wt% of 
sulfur. Mercap 100 has a very fine 
particle size of about 0.3μm and 
25m2/g surface area measured by 
nitrogen adsorption. It contains 
approximately 90ppm of sulfur, 
which primarily comes from trace 
secondary minerals, mainly pyrite 
(FeS2) with a melting point of 1,100°C. 
The powder was placed in an oven at 
80°C for at least 48 hours to remove 
any moisture, before being mixed 
with the rubber. In addition to the 
raw rubber, the other ingredients 
were elemental sulfur (curing agent, 
Solvay, Hannover, Germany), N-tert-
butyl-2-benzothiazolesulfenamide 
(fast-curing delayed-action accelerator  
with a melting point of 105°C) 
(Santocure TBBS, Sovereign Chemicals,  
USA), zinc oxide (ZnO, an activator, 
Harcros Durham Chemicals division,  
Durham, UK) and N-(1,3-dimethylbutyl)- 
N’-phenyl-p-phenylenediamine (6PPD, 
an anti-degradant with a melting 
point of 45°C/113°F, Santoflex 13, 
Brussels, Belgium). 

The ODR tests were performed 
at 160°C and ran for up to three 
hours. From the cure traces, tS2, 

t95, CRI and ΔTorque, which is the 
difference between the maximum 
and minimum torque values on the 
cure trace of a rubber compound and 
is an indirect indication of cross-link 
density changes in the rubber, were 
measured (Figures 1 and 2). 

Two cure systems were tested  
for the rubber. In the first, zinc oxide 
was treated with the TBBS accelerator 
by evaporation of a suspension 
of ZnO in a solution of TBBS in 
dichloromethane (Fisher Scientific, 
UK) to provide a convenient single 
material component to use as an 
additive. The quantity of TBBS required 
to provide monomolecular coverage 

 BRITISH STANDARDS

The following procedures were used  
to measure the rubber properties:

• The viscosity (British Standard 1673: Part 3, 1969); 
• The cure properties: scorch time, tS2, and optimum cure 

time, t95; and the rate of cure or cure rate index (CRI) 
(British Standard 1673: Part 10, 1977 and British Standard 
903: Part A60: Section 60.1, 1996, respectively);

• The hardness (British Standard 903: Part A26, 1995);
• Tensile stress-strain properties (British Standard 903:  

Part A2, 1995);
• Tear energy (British Standard: 903: Part A3, 1995),  

using trouser test pieces. 

1

2
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of the zinc oxide was determined to 
be 35mg/g based on the approximate 
surface areas of the TBBS molecule 
(6x10-19m2) and the ZnO (50m2/g) used. 
Gradually, the amount of TBBS used 
to coat the zinc oxide was increased 
from 35mg/g to 350mg/g to find a 
material with optimum properties. 
The material with 35mg/g TBBS led 
to a very slow cure, but the material 
with 350mg/g gave a good cure, 
comparable to much higher loadings 
of TBBS, which is as high as 3phr in 
some compounds. The optimum 
quantity of TBBS in the powder 
was 350mg/g. A large batch of the 
surface-modified zinc oxide was then 
prepared with this ratio from 100.0g 
of ZnO and 35.0g of TBBS, which was 
mixed in 150ml of the solvent in a 
500ml round-bottomed flask. The 
suspension was stirred magnetically 
for 15 minutes at room temperature 
(21.5°C) to ensure a uniform coating. 
The mixture was evaporated on a 
rotary evaporator at 325mbar and 
further dried at 50°C at 100mbar for 
two hours to leave a free-flowing 
white solid. The obtained white 
solid showed a mass loss of 0.47g, 
indicating the bulk of the TBBS was 
absorbed onto the ZnO. The surface-
modified additive will hereafter 
be referred to as the powder. In a 
different experiment, the loading  
of the powder with 350mg/g of TBBS 
was increased progressively from 
0.75phr to 5.5phr to measure an  
exact amount of the powder for 
curing the rubber with elemental 
sulfur. Nine compounds were made.

In the second cure system, the raw 
rubber was mixed with 1phr sulfur 
and TBBS was added to react with 

compounds. The viscosity and cure 
properties of the compounds were 
measured, and the compounds were 
cured at 160°C for 40 minutes. The 
hardness, tensile strength, elongation 
at break, stored energy density at  
break and tear energy were then 
determined to assess the effect of the 
two cure systems on the mechanical 
properties of the compound.

Results and discussion 
Figure 3 shows ΔTorque versus 
powder loading for the unfilled 

sulfur to form cross-links. The loading 
of TBBS was raised from 0.25phr to 
3.8phr and nine compounds were 
made. Zinc oxide was used as a 
primary activator to improve the 
effectiveness of TBBS during curing. 
The loading of ZnO in the rubber 
with 1phr sulfur and TBBS was 
increased from 0phr to 0.4phr  
and 11 compounds were mixed.

The two cure systems were mixed 
with the raw rubber, and 60phr MPTS 
pretreated mineral kaolin and 1phr 
6PPD were added to produce two 

Figure 3: ΔTorque 
versus powder  
loading for the  
unfilled compound 
with 1phr sulfur
Figure 4: ΔTorque 
versus TBBS loading for 
the unfilled compound 
with 1phr sulfur
Figure 5: ΔTorque 
versus ZnO loading  
for the unfilled 
compound with 1phr 
sulfur and 1phr TBBS

3
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rubber compound tested. ΔTorque 
increased from 46dNm to 77dNm 
when the loading of the powder was 
raised from 0.75phr to 3.2phr. ΔTorque 
thereafter continued rising at a much 
slower rate to approximately 81dNm 
when the loading of the powder 
reached 5.5phr. Evidently, the addition 
of 3.2phr of the powder was enough 
to react with sulfur to form stable 
covalent cross-links between the 
rubber chains. When the loading of 
the powder exceeded 4phr, the rubber 
was brittle and weak. As mentioned 
earlier, the optimum quantity of TBBS 
in the powder was 350mg/g. Therefore, 
26wt% of the powder was TBBS and  
the remaining 74wt% was ZnO. On  
this basis, 3.2phr of the powder  
had 0.83phr TBBS and 2.37phr ZnO. 
The cure system was made of 1phr 
sulfur and 3.2phr of the powder.

ΔTorque versus TBBS loading for 
the unfilled EPDM rubber with 1phr 
sulfur is shown in Figure 4. ΔTorque 
increased steeply from 26dNm to 
42dNm as the loading of TBBS was 
boosted from 0.25phr to 1phr. There 
was no improvement in ΔTorque when 
the amount of TBBS reached 3.8phr. 
Clearly, 1phr TBBS was sufficient to 
react the sulfur with the rubber. Zinc 
oxide was then added to improve 
the efficiency of TBBS. ΔTorque rose 
noticeably from 41dNm at 0phr ZnO,  
to 56dNm at 0.075phr ZnO, after  
which point the rate of increase 
slowed down significantly. ΔTorque 
reached approximately 67dNm when 

the loading of ZnO was raised by  
an additional 0.325phr (Figure 5).  
Evidently, 0.075phr ZnO was 
sufficient to fully cure the rubber.  
The cure system consisted of 1phr 
sulfur, 1phr TBBS and 0.075phr ZnO.

Normally, the cure systems for 
commercial EPDM compounds 
consist of 5phr ZnO and 1phr stearic 
acid, which are used as primary and 
secondary activators, with 2.75phr 
accelerators and 1phr sulfur.4 When 
the powder is used to cure the rubber, 
the amount of ZnO is reduced to 
2.37phr and stearic acid is removed, 
and only one accelerator is required 
at 0.83phr to complete the cure, 
which is much lower than 2.75phr. In 
total, 63wt% fewer chemicals are used 
in the cure. If 1phr TBBS and 0.075phr 
ZnO are used to cure the rubber, the 
ZnO requirement is reduced by two 
orders of magnitude, stearic acid is 
taken out and 1phr TBBS is used to 
complete the cure. This reduces the 
chemicals by a staggering 88wt%.

After these measurements were 
completed, the two cure systems 
were mixed with the raw rubber  
and 60phr MPTS pretreated mineral 
kaolin to produce two compounds. 
The compounds were protected 
against environmental aging with 
1phr 6PPD. The viscosity and cure 
properties of the compounds were 
measured, and the compounds  
cured. The effect of the two cure 
systems on the mechanical properties 
of the compounds were determined 

and the results are summarized  
in Table 1. The hardness and tensile 
strength are almost the same for both 
compounds at 54-56 Shore M and 
14.9MPa to 15.4MPa, respectively. The 
elongation at break of Compound 2 is 
26% higher, the stored energy density 
is 17% higher and the tear energy is 
47% greater than that of Compound 
1. Compound 2 had a lower cross-link 
density as indicated by a smaller 
number for the ΔTorque, that is, 
40dNm, which may explain the 
difference in the properties. The  
cure system with 1phr TBBS and 
0.075phr ZnO is 56% cheaper than  
the powder,5 and has made the 
kaolin a more effective filler at  
a lower cross-link density. 

Conclusions
A more efficient and cost-effective 
sulfur cure system for EPDM rubber  
is 1phr TBBS and 0.075phr ZnO.  
When the rubber was reinforced 
with 60phr MPTS pretreated mineral 
kaolin, its elongation at break,  
stored energy density at break  
and tear energy were much better. 
The hardness and tensile strength 
were almost the same. This may 
make the EPDM rubber suitable  
for tire construction. 
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Compound 1: Cure system: 1phr sulfur, 3.2phr powder, 1phr 6PPD

Hardness (Shore M) Tensile strength (MPa) Elongation at break (%) Stored energy density 
at break (mJ/m3)

Tear energy (kJ/m2)

54 15.4 1,121 81 16

Range Range Range Range Range

54-55 13.9-17.4 1,084-1,232 71-97 9.3-16.2

Compound 2: Cure system: 1phr sulfur, 1phr TBBS, 0.075phr ZnO, 1phr 6PPD

Hardness (Shore M) Tensile strength (MPa) Elongation at break (%) Stored energy density 
at break (mJ/m3)

Tear energy (kJ/m2)

55 14.9 1,512 97 30

Range Range Range Range Range

55-56 14.7-17.5 1,492-1,651 96-121 26-32

Footnotes: 
Mooney viscosity: Compound 1 – 89 MU; Compound 2 – 88 MU; ΔTorque: Compound 1 – 73dNm; Compound 2 – 40dNm

Table 1: Mechanical 
properties of the kaolin-
filled compounds
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Above: Kai Hauvala 
founded Black Donuts  
in Finland in 2011
Below: Black Donuts 
helps its tire industry 
clients to introduce  
a circular economy  
to reduce emissions

SPECIALIST CONSULTING COMPANY  
BLACK DONUTS WORKS WITH LEADING  
TIRE MANUFACTURERS AROUND THE  
GLOBE TO REDUCE THE ENVIRONMENTAL 
IMPACT OF PRODUCTION OPERATIONS

For the Finland-based company, sustainability has always been at 
the core of its DNA. Through constant research and development, 
the consultancy is helping its partners across the tire industry to 
implement a range of cleaner, more sustainable processes and 
products to combat climate change.

“Traditionally, sustainability hasn’t been the main focus for 
the tire industry, but at Black Donuts we have seen a really big 
change in the past two years,” says Kai Hauvala, founder and  
CEO of Black Donuts. “There are more and more requests from 

BLACK DONUTS
Focusing on sustainability by using state-of-the-art  

machinery and innovations to introduce cleaner processes and 
products to help the tire industry reduce the effects of climate change  

our clients about sustainable topics, regarding both tire design 
and plant design.”

Through its work with 20 of the top 25 leading tire 
manufacturers, Hauvala’s team at Black Donuts seeks to 
introduce a circular economy to reduce the industry’s emissions. 
The company works with every aspect of a tire’s lifecycle – from 
the manufacturing process and efficient use of materials, through 
to product recyclability. 

“We are carrying out research into how we can recirculate  
and recycle the waste tires back into the process, and how  
we can collect these waste tires,” says Hauvala. “For example, 
pyrolysis might be a reasonable option for adaptation to tire  
plants. If we can have an efficient enough small-scale pyrolysis 
plant, tire manufacturers would be able to recycle their own 
waste. There are also talks about much larger pyrolysis plants,  

Black Donuts  
works with

20 of the top 25 
leading tire 

manufacturers
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Above: State-of-the-
art equipment helps 
manufacturers to  
make production  
more sustainable

but these add logistics problems as all kinds of transportation 
create extra emissions,” he continues.

In addition to tire recycling, Black Donuts can help partners 
cut their emissions through the design of smart manufacturing 
plants that use state-of-the-art automated machinery. To date,  
the company has helped develop 42 new tire plants.

“For the past decade, automation has been the keyword 
in new factory development. This has also led to the gradual 
localization of the tire industry, as local utilities and raw materials 
can now be more efficiently utilized,” explains Hauvala. “These 
highly automated tire plants mean you can reduce your labor 
costs by maybe half or one-third compared to your old processes. 
It is not sustainable until you have the savings in the logistic  
chain as well, but I would say these highly efficient tire plant 
concepts could partially solve the problem and reduce emissions, 
process-wise,” adds Hauvala.

With waste being an inevitable by-product of the industry, it 
is important to adapt the ways that companies and their facilities 
function. Hauvala explains the topics he discusses most with 
clients that are looking for cleaner ways of conducting tire business.

“Efficiency and energy consumption are single important 
themes, but we also discuss more comprehensive, strategic 
sustainability – the use of more efficient processes, lower-
emissions fuel or the pyrolyzing process, for example. This  
is what many companies are investigating, and how they  
can adapt these technologies to their processes. 

“There is a strong emerging demand for zero-emission  
or zero-waste generating tire plants. Practically, this means we  
are talking about no waste ending up in landfill, and figuring out 
how to recycle or collect the waste to be used in some other way. 
That is a big trend now. We can design the new plants with a 
strong focus on how the waste will be handled,” Hauvala says.

“These new regulations are 
important, as they also consider 

microplastics and plastic 
emissions. This will generate a 

need to improve tire performance 
and reduce wear rate”

Kai Hauvala, founder and CEO, Black Donuts

MATERIAL GAINS
As international bodies begin implementing stricter regulations 
to slow climate change, Black Donuts is researching new, less 
harmful materials for the wider tire industry. Hauvala views this  
as a positive step for the environment.

“These new regulations are important, as they also consider 
microplastics and plastic emissions. This will generate a need to 
improve tire performance and reduce wear rate – and, of course, 
there are a lot of fossil-fuel-based raw materials in tires. One of  
the solutions is to replace these raw fossil-fuel-based materials 
with bio-based or renewable materials, so then they are not a  
stress to the environment because they are recovered or renewable.

“There is now a focus on biomaterials to replace carbon blacks 
and synthetic rubbers. We are focusing a lot on this field, not only 
on the process development but also on the tire development. A 
big challenge that we face is when clients have a standard process 
developed. You have new raw materials, but you are lacking the 
supply chain. Who will prepare your raw materials ready for use 
in the tire? This is a challenge because, despite there being a lot 
of promising research, we are lacking more specified research into 
the supply chain and how to use raw materials within tire plants.”

Black Donuts plans to facilitate a change by improving the 
supply chain and working with different sectors and industries  
to make these products more widely available and to contribute  
to making the sector cleaner.

“Maybe these companies are not supplying raw materials  
to the tire industry or rubber industry yet, but when they do,  
or if they have ideas, we want these partners to talk with us,  
to analyze the ideas and talk about how we can adapt these  
raw materials. We are happy to help not only tire manufacturers 
but also machinery manufacturing partners and raw material 
partners, to work with us on new and efficient machines or to 
make renewable raw materials available for tire manufacturers.”

Faced with the ever-present threat of global warming, 
Black Donuts aims to spearhead the industry’s shift toward 
sustainability by putting 10% of the company’s turnover into 
the research and development of more environmentally friendly 
practices and initiatives. 
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USING RFID FOR  
TIRE-WHEEL ASSEMBLIES

Though it may require alterations to the manufacturing process, incorporating RFID 
technology into automotive tires can streamline tire-wheel assembly operations

 F
rom the management of tire 
mounting direction all the way 
to the OEM’s analysis of tire 
derogations, RFID technology 

presents some important opportunities 
in automotive production. Eurofit Group 
started to implement RFID into its TWA 
processes a few years ago, collaborating 
with Michelin and Cipam. Currently, two of 
Eurofit’s assembly plants have integrated 
tire RFID tags into facility processes. The 
first is Onnaing in France, where Eurofit 
developed a pilot project with Michelin, 
Cipam and a key OEM customer. And 
second is Ghent in Belgium, where 
RFID technology has been successfully 
integrated and is delivered in serial 
production to a premium international 
OEM. In addition, Eurofit has at least  
four other locations with concrete RFID 
projects in the pipeline in the coming years.

By integrating RFID in its plants,  
Eurofit can manage logistics operations 
more efficiently. Several control measures 
can be performed automatically in 
reception with RFID – for example, 
recording the quantity delivered, the  
DOT codes with the age of each tire,  
part number conformity, and others.  
These control measures can be performed 
on 100% of the tires.

The mounting direction can be 
managed easily on all types of tires, 
symmetrical, asymmetrical or directional. 
In the tire-feeding station, the RFID tags 

are read and the number is integrated into 
the TWA traceability system. With a view 
to replacing the color dot marking on the 
sidewall (which currently indicates the 
correct mounting direction), the system 
identifies the outer side of the tire by 
reading the RFID tag. If the outer side  
is not placed upward on the line conveyor, 
a flipper rotates the tire automatically. The 
system is also a poka-yoke for the right tire 
part number and DOT code. The TPMS is 
paired directly with each tire RFID tag as  
a part of TWA traceability. 

After the balancing process, the 
RFID is linked to all relevant assembly 
parameters. These include the initial and 
residual imbalance, TPMS readings, rim 
runout measurement and TWA matching, 
low-speed tire uniformity and high-speed 
tire uniformity measurements, among 
others. The TWAs are stacked and tire 
RFID identifies them. RFID facilitates the 
analysis of potential end customer claims 
and the management of tire derogations 
from the OEM.

For synchronous deliveries based on 
customer orders (just in sequence), one 
TWA pile usually corresponds to one car. 
In this step, the RFID is a poka-yoke for 

Above: RFID tags 
can improve conveyor 
operations, helping  
to orient the tires
Left: Integration  
of RFID in its plants 
enables Eurofit to 
streamline and 
optimize its operations

the right sequence instead of barcode 
readers. This can ensure the order in the 
pile corresponds to the position (left, right, 
front, rear) of the TWA on the car. There 
is the potential to remove the TWA labels, 
but this would require OEM customers  
to adapt their processes as well.

Other improvements are under 
investigation. For example, the tire  
radial force variation (RFV) H1 is currently 
identified with a marking dot on the 
sidewall. With RFID, it is possible to use 
the RFV value and its angular position in 
the data to match the tire with the wheel. 
RFID is widely considered to be the first 
step in the implementation of connected 
tires in the future.

 Key process changes are mainly 
related to traceability, linked to tire RFID, 
which must cover the entire product 
lifetime. There are further potential 
applications that will bring significant 
improvements in terms of cost-saving  
and added value for all stakeholders. 

001Free reader  
inquiry service  

To learn more about Eurofit Group, visit:
www.ukimediaevents.com/info/ttm



 November 2021  www.tiretechnologyinternational.com  65  

P R O D U C T S  A N D  S E R V I C E S

FLOW CONTROL  
IN TIRE CURING 

Selecting piston valves that provide high reliability, flexibility and 
long service life while supporting environmental sustainability goals 

can lead to reduced energy consumption, scrappage and costs

 M
aximizing the 
performance 
of the curing 
process is critical, 

as tire manufacturers seek 
to reduce costs and 
increase throughput 
by minimizing energy 
usage, machinery 
downtime and material 
scrappage. By the time  
a tire reaches the curing 
press, it is already the  
subject of significant investment,  
so any issues that affect product quality 
and lead to scrappage at such a late stage 
are extremely costly.

Flow control devices, such as air-
operated piston valves, play a key role  
in optimizing the mixing process (which 
requires tight control over ingredients 
and process temperatures) and ensuring 
the efficient operation of the curing 
press. These valves enable rapid cycling 
and tight shut-off to help maximize the 
reliability and efficiency of the curing 
press, as well as the quality of the finished 
tire. More precise control helps minimize 
energy usage and reduce operational costs.  
When implementing a flow control solution, 
it’s imperative that manufacturers ensure 
their piston valves meet the highest 
standards in terms of reliability.

A good example is the 
Asco Series 298 stainless-
steel piston valve from 
Emerson. The rugged, high- 

performance, two-way 
valve is designed to 
withstand the most 
challenging demands 
presented by steam, 
superheated water and  

nitrogen under either high  
pressure or vacuum. These 

capabilities make the valve ideal for curing 
press applications. The durability of the 
Asco Series 298 leads to a long service 
life and low maintenance requirements, 
reducing total cost of ownership and 
maximizing uptime. Emerson’s repair 
program also enables used valves to have 
worn or damaged parts replaced. This 
service can be performed twice per valve, 
leading to significant savings compared 
with the cost of buying a new component.

Steam generation is a major source of 
energy consumption and CO2 emissions 
during tire manufacturing. The Asco Series 
298 features integrated position sensors, 
collects and analyzes data to monitor 
valve performance and provides alerts 
for inefficient operations. This helps to 
optimize the performance of the curing 
press, reduce energy consumption and 
enable preventive maintenance.

Above and left: 
Emerson provides  
a range of solutions 
suited to the tire 
production process, 
which are capable 
of meeting key 
performance criteria

Emerson also provides its Aventics 
AF2 pneumatic systems flow monitor to 
continuously monitor air consumption 
in pneumatic machines, including the 
compressed air used to pilot the Asco 
Series 298. The device records flow rate 
and compressed air consumption, sending 
a signal to the controller when preset levels  
are exceeded, helping to detect excessive 
energy loss through leakage and enabling 
rapid intervention in the event of a problem.

Reduced environmental impact is an 
important target for manufacturers, and 
many are keen to shrink the footprint of  
their production facilities. Helping achieve 
this, the Series 298 can be mounted in a 
compact manifold configuration, providing 
end users with a solution that is flexible 
and modular. In addition, manifolds enable 
quick replacement of parts during setup, 
commissioning and maintenance, thereby 
increasing ease of use. Emerson can also 
supply complete panel or cabinet solutions 
for steam control, to further minimize 
footprint requirements.

The combination of all these benefits 
makes Emerson an ideal automation 
partner for tire curing applications. 
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CAP-PLY STRIPS
Ready-to-use cap-ply strips can be used in the construction of thinner, lighter tires, resulting 

in lower rubber usage, reduced energy requirement and better on-road performance

T
he road can be rife with hazards 
and distractions, so it is important 
for manufacturers to produce tires 
that can ensure a safe driving 

experience for drivers, passengers, cyclists, 
pedestrians and other users.

Cap-ply strips ensure flexibility or 
rigidity of the tire belt package while 
working to improve impact resistance 
and steering stability. They also work to 
reinforce the outer layer of the tire – they 
are positioned between the rubber tread 
and the steel belt to help maintain the 
circular shape of the tire on its rim. If  
this part of the tire construction does  
not perform as intended, the tire is at  
risk of failure, thus imposing high  
safety risks while in operation.  

There are many cap-ply technologies 
available, including rubberized tire cord, 
single end cords and ready-to-use cap- 
ply strips. All options should provide 
the appropriate modulus for a variety of 
speed ratings, most commonly the T, H 
and V ratings. The conventional cap-ply 
is a fabric strip embedded in rubber, and 
the single end cord solution consists of 
longitudinal cords fused together with 
rubber to create a strip that will fit in the 
designated location on the tire. Solutions 
such as rubberized tire cord and single 
end cord add thickness and weight to the 
tire, and do not enable the tread and belt 
compound to have direct contact with 
each other during the curing process. 

However, choosing an open-
construction, ready-to-use cap-ply strip 

enables the rubberized parts on each 
side of the strips to penetrate 

the material and adhere to 
each other instead of to 

the strip, unlike the 
other options. 

Left: Choosing an 
open-construction, 
ready-to-use cap- 
ply strip enables  
the rubberized parts  
to penetrate the 
material and adhere  
to each other instead 
of to the strip itself

Above: Cap-ply strips 
ensure comfort and 
flexibility or rigidity  
of the tire belt package 
while improving impact 
resistance and steering 
stability. They are 
positioned between the 
rubber tread and steel 
belt to help maintain 
the circular shape  
of the tire on its rim

The absence of rubber enables a thinner, 
lighter tire, which results in an opportunity 
for more sustainable production with less 
rubber usage, less energy consumption 
and better performance on the road.

Tackified cap-ply strips are applied 
directly to a TBM within a manufacturing 
plant to provide green tack for production 
and a high level of adhesion after curing, 
eliminating a number of production steps, 
including the calendering process and 
its associated cost, weight and inventory 
requirements. Furthermore, the applied 
slitting technology contributes to improved 
tire uniformity, with no need for a slitter at 
the production facility, and notable waste 
reduction. This solution contributes to a 
reduction in curing time per tire, which 
translates to higher production output, 
energy savings and CO2 reductions. 

When a tire manufactured with these 
cap-ply strips hits the road, the reduced 
amount of rubber contributes to lower fuel 
consumption, lower CO2 emissions (thanks 
to decreased rolling resistance), less heat 
build-up and reduced tire weight. 

It is important to consider materials 
when producing a tire. As the world 
continues to move toward more 
sustainable solutions across all industries, 
the economic and environmental 
advantages offered by ready-to-use  
cap-ply strips should not be overlooked. 
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INTEGRATED IN-LINE 
THICKNESS MEASUREMENT

A newly developed device can measure strip and plate materials with high  
precision and is available in a wide range of additional functionalities

G
rowing the process capability of  
a manufacturing plant can be as  
simple as improving the accuracy  
of its in-line measurements. 

However, with the great variety of material 
that can pass through a production line, 
manufacturers need a flexible solution 
for precise width measurements. Micro-
Epsilon’s ThicknessGauge system was 
developed to measure the thickness of 
strip and plate materials reliably and 
precisely. The company also provides  
a range of sensor technologies to suit  
a variety of measurement tasks. In addition, 
a linear unit with electromechanical  
drive, an automatic calibration unit  
and a multitouch-capable panel IPC  
are included in the scope of supply. 

The ThicknessGauge system is 
available with laser triangulation sensors, 

laser profile scanners or confocal  
chromatic sensors. These offer a range  
of advantages depending on the type  
of material and accuracy requirements. 
The system measures strips and plates 
on a non-contact basis and with high 
precision. It’s also designed to have 
maximum application versatility as  
it provides a measuring principle that  
can be tailored to measure thicknesses 
from 2mm to 25mm.

The unique three-in-one system 
combination consists of a linear unit  
with an electromechanical drive. This 
enables measurements in fixed-track  
mode or traversing mode. Furthermore, 
the thickness measuring system is equipped 
with an automatic calibration unit that 
compensates for thermal influences. The 
PC, equipped with the full range of features 

Micro-Epsilon has 
developed a thickness-
measuring device 
to suit an array of 
measurement tasks

of Micro-Epsilon’s ThicknessControl 
software package, is also integrated. 

Finally, this measurement system 
is equipped with an unusually 
comprehensive software package for 
this device class. It includes powerful 
signal processing for precise and stable 
measurement values, an article database 
and an SPC package. Moreover, the  
system offers fully automatic 
documentation of the measuring 
equipment capability, as well as a flexible 
interface for connection to the production 
line, which communicates via Ethernet, 
EtherNet/IP, Profinet or EtherCAT.
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	CURING BLADDER TECHNOLOGY AND ITS ROLE IN TIRE MANUFACTURING

State-of-the-art equipment and a collaborative approach result in new bladder technologies and process innovations

Curing bladders are relatively 
simple items that are used in 
the manufacture of new tires, 
but they play a critical role in 
terms of the cost and quality 
of the final products. Demand 
for curing bladders is largely 
concentrated in the new tire 
industry. Italian company MAE 
Industria Gomma (MIG) may 
not be one of the world’s largest 
bladder manufacturers but it does 
consider itself to be among the 
most flexible when it comes to 
cooperation within the sector. MIG 
is well known in the retreading 
industry. Now, with over 25 years’ 
experience in the production of 
curing bladders, it is proposing 

partnerships with new tire 
companies that are looking  
for external bladder suppliers.

MIG specializes in the use 
of compression and injection 
technology to manufacture curing 
bladders. It is now expanding its 
production range with a brand-
new injection machine – the latest 
technology available on the market.

The company is open to many 
different types of cooperation: 
providing bladders currently 
available as part of its range, 
manufacturing new bladders 
according to the specifications and 
requirements of project customers, 
and manufacturing bladders using 
customer-supplied molds.

MIG’s in-house innovation-
oriented department has developed 
various specific compounds, 
providing customers with high-
performance curing bladders. The 
company ensures flexibility based 
on the requests of its partners, 
offering short delivery times and 
appropriate stock levels to meet 
customers’ project requirements, 
and guaranteeing constant supply.

Now, after many years 
working in the retreading industry, 
MIG is offering its services to 
companies looking to develop 
bladder technology and process 
innovations. The company can 
supply curing bladders to new tire 
manufacturing firms and is keen 

to forge new relationships with 
industry players that are looking for 
a partner rather than just a supplier.

MAE Industria Gomma’s 
experts believe that robust growth 
in the demand for new tires in the 
coming years will lead to increased 
requirements for curing bladders. 
Although the players in this sector 
of the industry are numerous and 
experienced, MIG’s management 
is confident that the company is 
ready to participate in this trend.
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O
riginally launched in 1972 for the iconic 
Mini, the Cinturato CN 54 has been 
faithfully updated by Pirelli as part of  
the tire maker’s Collezione – a range 
of tires for fitment on notable vehicles 
produced between 1930 and 2000. 

The latest iteration of the Cinturato CN 54, available in 
145/70R12, maintains the visual hallmarks of the 1970s 
original but benefits from state-of-the-art materials and 
modern-day manufacturing processes. For Pirelli, it was 
important to reproduce the original details of the CN 54 
– such as the tread pattern in terms of its aesthetic and 
functional characteristics – to ensure the modern version 
functions with the original vehicle as intended.

“The profile of the tire itself, which has a strong 
influence on its dynamic characteristics, incorporates 
the concepts followed at the time to adapt to the 
original car,” says Emanuele Vanzetti, engineer, product 
development of rally, street legal and vintage tires, 
motorsport research and development department at 
Pirelli. “The purely graphic details, such as the fonts used 
for the lettering on the side, have been reconstructed 
using the sketches from the 1970s.”

With the original CN 54 released nearly 50 years 
ago, it was imperative that the modern tire used new 
Pirelli technologies to improve the Mini’s handling. 

“In particular, this includes the latest compounds 
to offer improved road holding mostly on wet 
surfaces, guaranteeing reliability and high safety 

standards without compromising the original driving 
style,” says Vanzetti. “To develop this tire, Pirelli’s 
engineers worked within the same parameters as the 
original vehicle designers, to complement the suspension 
and chassis settings of the Mini back when it was new.”

The team referred to the original materials and designs 
housed in the company’s historical archive in Milan, 
Italy – created in 2008, the Pirelli Foundation charts 
the entirety of the tire maker’s history, from the 1872 
inauguration through to the present day.

“Tens of thousands of documents relating to the 
development of every tire throughout the last century, 
as well as the specification of the machinery used to 
make them, can be found within the archive, not to 
mention technical files specifying the size of the molds 
for vulcanization, the design of the tread pattern and 
the original markings,” says Vanzetti. “The possibility 
to go back to the original drawings of the production 
equipment enables you to retrace the evolution not only 
of the product but also of the machinery and production 
processes, enhancing the contribution of innovation in 
various business areas, not just R&D.”

In addition to the tire and machine specifications, 
the archive contains visual elements relating to each 
tire product, such as photographs, original sketches, 
posters, and audio and film recordings. 

The technology might have changed and updated, 
but, much like the original Mini, the designs of 
yesterday still have their place today. 

TRIED AND 
TESTED

Pirelli used decades-old information to bring 
a vintage radial tire into the modern era
By CALLUM BROOK-JONES Images PIRELLI

Above: The latest 
version of the CN 54 
combines the visual 
stylings of the original 
with the advantages  
of modern tire design
Below: Pirelli worked 
within the same tire 
constraints as the 
original design team
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