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since the author believes that 
these two parameters will
perhaps be the most important
technological challenges in the 
next few decades, with a 
substantial influence on the 
development of future road 
traffic

This presentation is focused on noise emission 
and rolling resistance of tyres



At first:

Looking back in 
time ....



Car tyres from 
1920-1982

Tested by VTI 
1982

Although tyre 
performance in almost all 
respects has increased
dramatically, exterior
tyre noise has not been
reduced over the time 
1920-1980!

It has stayed constant!



What requirements or trends related to NOISE 
may change the picture in the near future?

• New measurement method for vehicle noise (ISO 362) and new 
emission limits will put significantly more emphasis on tyre/road 
noise; it will mean that the vehicle industry will need quieter tyres

• Tyre noise limits as of Directive 2001/43/EC are currently subject
to revision; up to 6 dB reductions proposed

• Retreaded tyres will face similar noise limits as new tyres (ongoing
in UN/ECE/WP29/GRB)

• Environmental labelling systems are likely to be introduced – more
consumer awareness and pressure from consumers



Consequencies for noise emission

• Exterior noise from tyres will need dramatically more attention in 
the future

• This will most probably also lead to lower interior noise

• Tyre manufacturers will search for better solutions for lower
exterior noise

• Innovations will be more interesting to explore



What requirements or trends related to ROLLING 
RESISTANCE may change the picture in the near future?

• The present trend towards lower rolling resistance will be even stronger in the 
future to counteract climate change, requiring lower air pollution and thus fuel
consumption

• Increased use of electric or hybrid vehicles and of electric operation will need
lower rolling resistance in order to increase the operating distance without
recharging batteries

• Maximum limits to rolling resistance announced by the EU Commission

• Increased attention to using optimum air inflation (monitoring)

• Limitation of extreme speeds in Europe due to climate concerns (no free speed 
zones in Germany?) will mean that tyres will be differently optimized; as is 
already the case in Japan and USA

• Rolling resistance labelling systems will be introduced – more consumer
awareness and pressure from consumers will be the result



Consequencies for rolling resistance

• Rolling resistance of tyres will need even more attention in the 
future

• The interaction with the actual road surfaces will need attention
(not much considered presently), since the road surface also affects
rolling resistance

• With a global speed limitation, tyre manufacturerswill have better
possibilities to reduce rolling resistance

• Tyre manufacturers will search for better solutions for low rolling
resistance

• Innovations will be more interesting to explore



Present tools for reducing exterior noise
within conventional designs

• Avoiding wider tyres than technically needed

• Adapting winter tyre design principles for all-year use

• Reducing the air/rubber ratio in the tread pattern

• Using softer rubber compounds



Example of    width effect



Michelin Maxi-ice
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Smooth-patterned tyre 
– the quietest one?



Tyre with high air/rubber ratio
– the noisiest one?



Michelin Maxi-ice

The optimum:

Low, but not too low
air/rubber ratio



The following shows a 
concrete example

of how current practice can 
be applied to make a 

quieter tyre – but in vain….



The quiet truck tyre with no market

From 
workshop at 
UBA, Berlin, 
2001. See the 

paper for 
reference



Unconventional technology and innovations



Editorial in 2005 in Tire Technology 
International by Dr. A.R. Williams, 

formerly at Dunlop

"So why is the industry almost afraid to move 
forward and challenge principles and practises that 
have been around far too long and not questioned? 
Who is stopping the questions even being asked? 
Are the answers such that the associated change is 
just too scary?"



The Porous Tread Tyre
Project managed by the author, including partners in Sweden, Finland and Poland. 

Dr A.R. Williams is consultant

Purpose with this pilot study: Determine the potentially 
achievable noise reduction and rolling resistance characteristics
Friction properties were just optional here (no main objective)



ISO surface Rough surface

Highly optimised
silica-based tread materials

Crumb rubber from used truck 
tyres (tread & sidewall)

Porous tread mounted
on the two shaved

market tyres on the left



Dr B. Kalman, 
VTI

Dr A.R. Williams

The ”manufacturers”

195
mm

225
mm



The first 4 The first 4 The first 4 porousporousporoustreadtreadtreadtyres tyres tyres producedproducedproduced
in the in the in the projectprojectprojectled by VTI, 19 led by VTI, 19 led by VTI, 19 MayMayMay 200420042004

Dr B Kalman, VTI     Dr A R Williams (retired)   Mr  D Bengmark, Fighter AB    Dr U Sandberg, VTI



Results from the pilot study so far

Noise reductionrelative to the reference market tyres (on 
which carcasses the porous tread was mounted):
- 4-6 dBA on ISO surface
- 3-4 dBA on very rough-textured surface
- 7-8 dBA on the most common Swedish road surface
This is better than for a slick tyre

Rolling resistance:10 % lower than for Michelin Energy
(lowest rolling resistance of any market tyre tested by us)

Work in 2006-2007 focuses on more durable tread

and good wet friction



Solid polyurethane (filled) tyre
Spare tyres already approved and offered on the market

from Amerityre in USA

Photo by courtesy
of Amerityre



The author thinks that these tyres may offer both
lower noise and lower rolling resistance

Photo by courtesy
of Amerityre



The ”Composite wheel” – Version of 1989

Inventor: 

H E Hansson, 
Sweden

Outboard
side



The ”Composite wheel”

- 10 dB(A)

Inboard
side

Trials by 
VTI in 

1989-1990



Trials in 2002-2005 failed due to ”hum” from spokes



Composite wheel - Version of 2006



PreliminaryPreliminaryPreliminarytest test test resultsresultsresults

Noise reduction: Noise reduction: Noise reduction: 
Quieter than a slick tyreQuieter than a slick tyreQuieter than a slick tyre

Rolling resistance: Rolling resistance: Rolling resistance: 
Lower than for the Michelin Energy tyreLower than for the Michelin Energy tyreLower than for the Michelin Energy tyre



ButButBut, , , cancancananyoneanyoneanyoneconsiderconsiderconsidera a a compositecompositecompositewheelwheelwheel
or or or similarsimilarsimilar design as design as design as realisticrealisticrealistic???

Answer:Answer:Answer:

Different vehicle manufacturers have been interested in Different vehicle manufacturers have been interested in Different vehicle manufacturers have been interested in 
using our composite wheels for concept cars at exhibitionsusing our composite wheels for concept cars at exhibitionsusing our composite wheels for concept cars at exhibitions

……….. and do not forget the TWEEL.. and do not forget the TWEEL.. and do not forget the TWEEL



The Michelin TWEEL
Presented in 2005 by Michelin in USA

Photo by 

Dr Lin Kung, 
Kumho Tires, USA



Literature To read more about this 
book or to order it, go to 
www.informex.info

600+ pages

800 illustrations

(full colour)

Author’s e-mail address:

ulf.sandberg@vti.se



Conclusions

• Tyres featuring low noise and low rolling resistance will
be required in the near future; much more than today

• The climate change will be one of the driving forces
• Conventional tyre measures may have a significant effect

• ....but innovations may mean a breakthrough


