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l PURPOSE AND GENERAL INFORMATION

In August last year, a three-day international conference on external tyre

noise was held in Stockholm. It was organized by the National Swedish

Board for Technical Development (STU), although the original initiative

was taken by N.A. Nilsson of IFM Akustikbyran AB. Three years had passed

since the successful SAE conference in San Fransisco 1976 and it was felt

that there was a lot of information awaiting publication, as well as a need

for discussions on future methods of reducing tyre noise.

Noise from tyres is one of the major components in traffic noise and U.

Sandberg showed that tyres, or rather the interactions between tyres and

the road surface, are responsible for most of the traffic noise emitted by

passenger cars at high and medium speeds (down to 20-30 km/h) and by

lorries at high speeds.

The more rigorous emission standards to control vehicle noise that are

planned for the 19803 will not mean a corresponding decrease in tyre noise

and, thus, the problem of tyre noise is predicted to be relatively more

serious in the future if nothing radical is done. In the opening address, the

Swedish Minister of Communication, Mrs A. Bondestam, said that Sweden

will actively work for stricter emission standards for vehicle noise.

The conference had the following purposes according to the introductory

paper by STU director, Mr S. Tomner:

0 To encourage the presentation and exchange of recent research

findings.

0 To make efforts towards the standardization of methods of measure-

ment. This is necessary to make meaningful international compari-

sons of tests on tyre noise.

0 To make efforts towards practical and rapid reduction of tyre noise

emission. This includes practical methods for noise reduction as well

as discussion on whether legislative efforts will advance reduction in

tyre noise.



Exactly one hundred delegates representing seventeen countries gathered

to participate in the programme of twenty-eight half-hour papers and four

general discussions scheduled for five hours in total. Around fifty of the

delegates also participated in a workshop that was organized the day after

the conference.

The programme was divided into the following sessions:

0 Generating mechanisms and the influence of parameter variations.

0 Measurement and characterization methods.

0 Noise reduction methods functional requirements.

0 Legislation and regulations.

2 GENERATING MECHANISMS

Papers about generating mechanisms were given by M. Heckl, K-G. Krapf,

W. Liedl and D. Denker, J.M. Johansen, J. Pope, N-Å. Nilsson, 5. Samuels

and K. Plotkin. The disagreement on what generating mechanisms is most

important appeared to be almost as great as before. The following

mechanisms were considered important for a dry road:

0 Vertically excited vibrations (radial vibrations) in the tyre, excited by

a rough road surface impacting on the tyre tread, and/or the tyre

tread elements impacting on the road.

0 Tangential vibrations in the tyre tread excited by stick-slip motions

at the interface of the tyre and road.

0 Air pumping - the compression and expansion of air entrapped in the

cavities between the interface of the tyre and the road.

0 Air resonant noise - cavity resonances in the tyre/road interface

excited, for example, by tangential vibrations.

The authors seemed to be in general agreement that below 800 Hz the

important mechanism is radial vibrations. For frequencies above 800 Hz,

all the three remaining mechanisms had some support. This may be partly a

matter of definition, as the air resonant noise, for example, can be a

mixing "of both tangential vibrations and air pumping. This new (or



combined) mechanism was proposed by N-Å. Nilsson and can explain why

both the air pumping supporters (e.g. S. Samuels) and tangential vibration

supporters (e.g. Liedl/Denker) seem to have strong evidence of their

theories.

Noise generation on a wet road was covered in part of a paper by Professor

Heckl. J.M. Johansen reported on the noise from studded tyres compared

with unstudded tyres. The studs would mean a 3-10 dB(A) increase in noise

level.

3 MEASUREMENT AND CHARACTERIZATION METHODS

Some papers in this session also contributed to the knowledge about

generating mechanisms. A. Eberhardt concluded that radial vibrations were

dominant below 1800 Hz in lorry tyres. U. Sandberg concluded, from a

parametric study, that the same was true below about 800 Hz for

passenger-car tyres, while air pumping or air resonant noise was dominant

above 2000 Hz. O. Bennerhult gave evidence of the importance of both

mechanical and acoustical impedance of the road surface. Indication of

sound absorption in the surface was presented.

Several papers, including those by S. Stevenson and A.J. Rosenheck,

discussed whether laboratory measurements on a drum can appropriately

simulate field measurements. This was a question that interested many and

the net outcome of all discussions seemed to be that, provided the surface

of the drum represents a road realistically, it can be accurate enough to

justify measurements such as rough classifications of tyres. Drum measure-

ments can also make it easier to make measurements in different direc-

tions relative to the tyre, which is of great importance since tyre noise is

directional.

The directionality can, however, be averaged by a new instrument develo-

ped in France, as reported by M. Mercusot. This can also be mounted on a

moving vehicle.



A very important question in the measurement of tyre noise is that of a

standard road surface. This was discussed thoroughly, but it appeared

impossible to recommend one single surface, as noise classification of tyres

can change according to the type of surface. In addition, it was felt that it

was still difficult to specify sufficiently accurately a road surface with the

existing characterization technique.

The characterization technique was covered in papers by G. Descornet, U.

Sandberg and O. Bennerhult. Some new texture descripters were proposed

which showed a good correlation with noise.

In some papers it was concluded that silent road surfaces may give

frictional properties equal to the best obtained with other surfaces. Thus,

there is no conflict between noise and friction properties.

4 NOISE REDUCTION METHODS

J.C. Walker of Dunlop pointed out the possibility of using a new road

surface, Delugrip, which was some 3 dB(A) more silent than common

British asphalt surfaces. In addition, it also increased the traffic safety.

N Å. Nilsson proposed several modifications to tyres and roads to decrease

noise generation; among others radically changed tyre dimensions, filling

the tyres with a special rubber compound and increasing the compliance

(softness) and porosity of the road surface. For example, tests have shown

that a tyre with dimensions similar to that of a T-model Ford and filled

with the special compound was 13-15 dB(A) more silent that an ordinary

passenger-car tyre.

In connection with regulations, W.A. Leasure Jr discussed the possibility of

avoiding the use of noisy types of lorry tyres in the United States. Test

results show that traffic safety (i.e. frictional properties) will not suffer if,

for example, rib tyres replaced block-patterned tyres to a greater extent

than at present.



5 LEGISLATION

Although the above-mentioned paper by Leasure indicated that noise

regulations for lorry tyres would be effective, a paper by S. Ullrich showed

that European passenger-car tyres did not show such a spread in noise

levels, that legislation to cut the most noisy ones would be meaningful at

present.

C. Lundin talked about the variety of requirements that a road surface

must fulfil. A cost-benefit analysis (noise not included), unfortunately

results in recommending very noisy surfaces for certain areas, according to

the data shown.

K.H. Gartner and Stratton, as representatives of tyre manufacturers,

discussed the compromizes necessary between all requirements that ve-

hicles and tyres should meet. Gärtner said that noise regulations would not

be beneficial as they would limit the possibilities for tyre manufacturers to

meet the demands for safety and economy which now have very high

priorities.

H. Thomas of EPA, USA, said that regulations on tyre noise in some form

must be considered likely in the future. If environmental authorities do not

fulfil their responsibilities to limit or decrease noise pollution, who will?

The authorities have a certain responsibility to step in when the evolution

through economic pressure is ineffective.

6 WORKSHOP

The workshop was organized in three groups, each dealing with a special

subject: generating mechanisms, measurement methods and regulations.

The group dealing with generating mechanisms mainly discussed definitions

and terminology and, among other things, came to the conclusion that the

term tyre noise should be replaced by tyre/road noise. Trials to define the

three main generating mechanisms (aerodynamic noise, vibration noise and

air pumping) were also made. In addition, it was felt necessary to define a

radiation mechanism: air resonant radiation. The group also discussed how

best to continue discussion after this conference and found that repeated

conferences of the same kind were preferred to a formal organization with

periodic meetings.



Measurements of tyre/road noise using a drum (laboratory technique) or a

road (field technique) as a tyre input were discussed by the second group. It

was concluded that a reproducible laboratory technique using a drum should

be standardized to enable a simple classification of tyreS. The drum

surface should, however, be an imitation of an actual road surface, and the

acoustic environment problem should be carefully observed.

It was also agreed that the existing standard for field measurements (SAE

357a) did not have satisfying reproducibility, probably due to poor specifi-

cation of the road surface. The latter is probably one of the most urgent

problems at present and it was found that the new road characterization

techniques presented during the conference could be a solution. However,

it is then necessary to find empirically the relationship between the given

road parameters and the tyre/road noise. When that is achieved it may be

possible to normalize measurements on a road surface, deviating from a

chosen standard, in some known manner, to that standard road surface. It

was recognized to be impratical, if not impossible, to construct a suffi-

ciently consistent and reproducible road surface that could cover all

aspects of tyre/road noise.

The legislation group addressed the measurement problem as well. The

conclusions were essentially the same: the need for specification of a

standard road surface is most urgent. Also, it was concluded that a

standard drum test could be valuable for classifying and/or labelling tyres.

The preference of the group was that regulations should be concerned with

total vehicle noise on some kind of type approval basis. It was, however,

recognized that problems would arise for tyres that are not original

equipment, such as winter tyres and re-treaded tyres. Other aspects

considered were worn tyres and wet road surfaces.

It was believed that the fastest way to introduce regulations would be by

government agencies acting on a national level, perhaps with a few nations

working together. The question of harmonization should be considered as

much as possible.



7 GENERAL CONCLUSIONS

The conference and workshop session seemed to result in the following

recommendations of a principal nature:

0 The terminology should be changed to replace "tyre noise" by

"tyre /road noise".

0 The activity should be intensified to obtain an international standard

for tyre/road noise measurements. A standard laboratory measure-

ment technique using a drum facility should be established as a

complement to a field measuring technique.

0 Methods for characterizing road surfaces should be worked out. On

the basis of those methods, the problem of standard road surfaces for

tyre /road noise measurements should be addressed.

0 Regulations on tyre/road noise should consider the vehicle as a whole,

not only the tyres. One possibility is to extend the existing vehicle

noise standard with a constant speed test using a realistic engine

speed.

0 Research on the generating mechanisms must be continued.

0 Exchange of information should be encouraged by, for example,

arranging future conferences of the same kind.

8 PROCEEDINGS

The proceedings from the conference and workshop containing 430 pages

will be available to participants and non-participants. They can be ordered

at a cost of $30 from: Stockholm Convention Bureau, Jakobs Torg 3,

5-111 52 Stockholm, Sweden. The number of copies will be very limited.








