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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Tyres — Coast-by methods for measurement of tyre-to-
road sound emission

1

Scope

This document specifies methods for measuring tyre-to-road sound emissions from tyres fitted on a
motdrvelitie umder toast-by Tomditions, e wher tie vetticte TS T free-Toting,; Tom-power
This|is typically achieved by putting the transmission in the neutral or equivalentp
swit¢hing off the engine as well as all auxiliary systems not necessary for safe driving.

This|document is applicable to passenger cars and commercial vehicles as defined in IS
not iptended to be used to determine the sound contribution of tyres of vehicles running
condjition nor for the determination of traffic sound nuisance at a given location.

2
The

Normative references

following documents are referred to in the text in such away that some or all of t

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 4223-1, Definitions of some terms used in the tyre industry — Part 1: Pneumatic tyres

ISO

0844, Acoustics — Specification of test tracks for measuring noise emitted by road

their|tyres

IEC 40942, Electroacoustics — Sound calibrators

IEC 1672-1, Electroacoustic — Sound-evel meters — Part 1: Specifications

IEC 41672-3, Electroacoustic — Sound level meters — Part 3: Periodic tests

L

erms and definitions

For the purposes of thissxdocument, the terms and definitions given in ISO 4223-1 apply.

ISO gnd IEC maintain terminological databases for use in standardization at the following ¢

4

4.1

ISO Online browsing platform: available at https://www.iso.org/obp

JIEC/Electropedia: available at http://www.electropedia.org/

d operation.
osition and

D 3833. It is
in powered

heir content
applies. For
hts) applies.

vehicles and

ddresses:

Symbols and abbreviated terms

LI

The load index (LI) is a numerical code associated with the maximum load a tyre can carry at the speed
indicated by its speed symbol under the service conditions specified by the tyre manufacturer. In cases
where the LI consists of two numbers, reference shall be made to the first number. For tyres where the
load index is not available, reference shall be made to the maximum load marked on the tyre sidewall.

© IS0 2019 - All rights reserved
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4.2 C(lasses of tyre

C1 Passenger car tyres.

C2 Commercial vehicle tyres with LI in single formation lower than or equal to 121 and speed cat-
egory symbol higher than or equal to “N”.

C3 Commercial vehicle tyres with an LI in single formation lower than or equal to 121 and speed
category symbol “M” and below, or such tyres with an LI in single formation 122 and higher.

5 Generat

This documient is based on a test using a test motor vehicle in motion. Measurements shall'relate to
tyres in coapt-by conditions.

The results jobtained give an objective measure of the sound emitted under the presctibed condifions
of the test.

6 Test site

The test surface, including voids, shall be dry and clean for all measureménts. The test site, the testlarea
and the test|surface shall meet the requirements of ISO 10844. See Figure 1.

Dimensions in njetres

=
= D=
== =Y
=
Key
1 centreline of travel
@ microphones location

A-A, B-B, E-E and F-F reference lines

NOTE Travel of the vehicle (see Clause 9) is as appropriate.

Figure 1 — Test area and surface

The test area and surface shall be in accordance with ISO 10844, as shown in Figure 1. Additionally,
there shall be no large acoustically reflective objects within the radius shown in Figure 1.

2 © IS0 2019 - All rights reserved
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7 Instrumentation

7.1 Instrumentation for acoustical measurements

The sound pressure level meter or equivalent measuring system, including the windscreen
recommended by the microphone manufacturer, shall meet the minimum requirements of a Class 1
instrument in accordance with IEC 61672-1 and/or IEC 61672-3. Alternatively, IEC 606511 may be used.

The measurements shall be made using the frequency weighting, A, and the time weighting, F.

The calibration of the sound pressure level meter shall be checked and adjusted in accordance with the

man
mea
requ

If th
0,5d
recoy

At in
requ

urements and rechecked and recorded at the end of them. The calibration device.sh
rements of Class 1 in accordance with IEC 60942.

e sound pressure level meter indications obtained from these calibrations differ by
B during a series of measurements, the test shall be considered invalid,-Any deviat
‘ded in the test report.

rements of IEC 61672-1 and/or IEC 61672-3. Alternatively, IEC.60651 may be used[2].

of ngt more than one year, the calibration device shall be verifiediwith the requirements of

Wingd

Whe
mod
level
requ

NOTH
scopd
verify

App4
spec
conf

7.2

Two
micr
remg
So af

The

[screens shall be used in accordance with the microphone manufacturer’s recommend,

h no general statement or conclusion can be made*about conformance of the sound
] to the full specifications of IEC 61672-1, the apparatus used for measuring the sou
shall be a sound level meter or equivalent“measurement system meeting the
rements of Class 1 instruments as described:in IEC 61672-3.

The tests of IEC 61672-3 cover only atimited subset of the specifications in IEC 61672-1
is large (temperature range, frequency requirements up to 20 kHz, etc.). It is economically n
 the whole IEC 61672-1 requirements.@neach item of a computerized data acquisition system

rently, until today, no computerized data acquisition system available complies W

rmity of the instrumentation required by the test code.

Microphones

microphones $hall be used in the test, one on each side of the vehicle. In the vig
bphones, thére shall be no obstacle that could influence the acoustical field and no
in between‘the microphones and the sound source. Any observer or observers shall b
not tosinfluence the sound reading, especially in the testing area.

distance from the microphone positions to the centreline of travel on the test tr

(7,5

ONDE) s Eoch oo aonhbhernechallbalaocatad (1 92 L 0 NI oy b ayntha tact oo

QoA

Ifacturer’s instructions or with a standard sound source (e.g. pistonphone] at the beginning of the

all meet the

¥ more than
ion shall be

tervals of not more than two years, the sound pressure level nieter shall be verified with the

At intervals
IEC 60942.

ations.

level meter
Ind pressure
compliance

for which the
ot feasible to
model.

yith the full

fications of IEC 61672-1. Itis beyond the possibilities of the users of these systeims to prove

inity of the
berson shall
e positioned

hck shall be
and shall be

1er PR
= U, 00t Lot e ophnone—Sian oC1otatCU 1,7z~ = U, Uz traovovemetestarca surracc

oriented as recommended by the manufacturer of the sound pressure level meter for field conditions

for a

7.3

test vehicle passing along the centreline of travel as shown in Figure 1.

Temperature measurement

7.3.1 General

For air as well as test surface temperature, the measuring instrument shall have an overall accuracy of at
least +1 °C. Meters utilizing the infrared technique shall not be used for air temperature measurements.

1) Withdrawn.
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Continuous registration via an analog output may be employed. If such an option is not available, single
values are to be measured.

Measurements of air as well as test surface temperatures are mandatory and shall be made in
accordance with the instrument manufacturer’s instructions.

Temperature measurements shall correspond reasonably over time with sound measurements.
Alternatively, the average of the temperature at the beginning and the end of the set of tests may be used.

7.3.2 Air temperature

Position th
exposed to
shading scry
level, to min

7.3.3 Tesf

Position th
temperaturg

If an instrument with a contact temperature sensor is used, apply heatéeonductive paste betwee

surface and

If a radiatiol
spot with a

The test sur]

7.4 Wind

The device
taken at mid
and shall be
direction sh|

7.5 Spees

The speed
tolerance of]

8 Meteo

8.1 Mete

temperature-sensor tramumobstructedtocationrcloseto—thenrict Uphuuc, suchtha
the airflow and protected from direct solar radiation. The latter may be achieved by
ben or similar device. The sensor should be positioned 1,2 m *+ 0,1 m above the tést su
imize the influence of the test surface thermal radiation at low airflows.

L surface temperature

h

e in the wheel tracks, without interfering with the sound measurement.
the sensor to ensure adequate thermal contact.

Hiameter of 20,1 m is covered.

face shall not be artificially cooled during or prior to testing.

measurement

bhall be capable of measuring wind-speed to within #1 m/s. Wind measurements shg
rophone height. A suitable windscteen in accordance with 7.3 is recommended at any
used when the wind speed is above 2 m/s. The wind direction with reference to the dr
all be recorded.

1l measurement
+1 km/h.

rological conditions and background sound

prological conditions

temperature sensor in a location where the temperature is-‘representative of

it is
 any
rface

the

n the

1 thermometer (pyrometer) is used, the height should be'chosen to ensure that a meas{firing

11l be
time
iving

measuring devigesshall be capable of measuring test motor vehicle speed to within a

Measurements shall not be made in adverse weather conditions and shall not be affected by gusts
of wind. Testing shall not be performed if the wind speed at the microphone height exceeds 5 m/s.
Measurements shall be performed only if the air temperature is in the range from 5 °C to 40 °C and the
road surface temperature in the range from 5 °C to 50 °C.

8.2 Temperature correction

Temperature correction shall be applied only for C1 and C2 tyres. Each measured sound pressure level,

L., shall be

corrected using the following formula:

L=L,, +KAT

© ISO 2019 - All rights reserved
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where
L isthe corrected sound pressure level;
K is the coefficient which
— for C1tyresisequal to-0,03 dB (A)/°C when the measured test surface temperature is >20 °C
and -0,06 dB (A)/°C when the measured test surface temperature is less than 20 °C; and
— for C2 tyres, is equal to -0,02 dB (A)/°C;
M —isthe-differencebetween-thereferencesurfacetemperature20-2Cand-thesurfacetemperature,
T,, at the time of the sound recording,
AT=(20-T)°C.
If chpnge in the measured test surface temperature does not exceed 5 °C within all mgasurements
necegsary for the determination of the sound level of one set of tyres, the temperature correction may
be mjade only on the final reported tyre rolling sound level as indicated above, utilizing the arithmetic

mean value of the measured temperatures. Otherwise, each measured sound level L, shall b

utiliz

Ther]

8.3

The |
mea

A su
the s

9 1

Test
recoj
be m

Befo

ling the temperature at the time of the sound recording.

e is no temperature correction for C3 tyres.

Background sound pressure level

ured tyre-road sound emission.

table windscreen may be fitted to the microphone provided that account is taken of
ensitivity and directional characteristigsyof the microphone.

Preparation and adjustments with respect to tyres

tyres shall be mounted ontany rim approved by the tyre manufacturer. The rim wi
‘ded. Tyres with special fitmlent requirements, such as asymmetric or directional desig
ounted in accordancewith these requirements.

e testing, tyres shall’be conditioned (broken-in). Tyre break-in shall be equivalent to a

of nogrmal on-road eperation. Tyres with special fitment requirements shall be broken-in in

with
they

Apar

Test

these requirenients. The tyres fitted to the test vehicle shall rotate in the same direct
were broken=in.

t from,the tread wear caused by the break-in procedure, the tyres shall have full tread

tyres shall be warmed-up immediately prior to testing for at least 10 min in the rang

e corrected,

packground sound pressure level (including any wind noise) shall be atleast 10 dB (A) less than the

its effect on

dth shall be
n, shall also

bout 100 km
accordance
ion as when

depth.

e of the test

speed, with only moderate lateral and longitudinal acceleration, in order to avoid any tyre surface tread
wear effect.

In the case of tyres with a load capacity index in excess of 121 and without any dual fitting indication,
two of these tyres of the same type and range shall be fitted to the rear axle of the test vehicle; the
front axle shall be fitted with tyres of size suitable for the axle load and planed down to the minimum
depth or equivalent quiet tyres in order to minimize the influence of tyre/road contact noise while
maintaining a sufficient level of safety.

© ISO
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10 Vehicle method

10.1 General

10.1.1 Test vehicle

The test motor vehicle shall have two axles with two test tyres on each axle. It shall be loaded to obtain
tyre loads in accordance with 10.1.4.

10.1.2 Wheel base

The wheelb

a) <3,5mf{

b) <5,0m/

10.1.3 Oth

In order to {

requiremen
a) Requirg
1) Add
spr

2) The
may

3) Wh
toh

4) Add
und

5) Th4

b) Recomn

1y

2)
3)

4)

Con

hse between two axles fitted with test tyres shall be
or C1 tyres, and

or C2 and C3 tyres.

er measures to minimize vehicle influence on measurements

bnsure that tyre sound is not significantly affected by the test yehicle design, the follo
[s and recommendations are given.

ments:

itional spray suppression flaps or other extra devices-to suppress spray shall not be fj
hy suppression flaps originally installed do not neéd to be removed.

addition or retention of elements in the immediate vicinity of the rims and tyres, v
 screen the emitted sound, is not permitted.

el alignment (toe-in, camber and castéx)'shall be checked on the unladen vehicle and f|
e in full accordance with the vehiclethanufacturer’s recommendations.

itional sound-absorbing material shall not be mounted in the wheel housings or o
erbody.

windows and sliding réof of the vehicle shall be closed during testing.
hendations for avoiding parasitic sound:

hponents on thewehicle that can contribute to the background sound of the vehicle s}

be modified or.femoved. Any removals or modifications should be recorded in the test rey

Duy
The

ing testing, it should be ascertained that brakes are not poorly released, causing brake 1

suspension systems of the test vehicles should be in good operating condition, such

wing

tted;

rhich

pund

h the

jould
ort.

oise.

that

the

pd in

do not result in abnormal reduction in ground clearance when the vehicle is load

accordance with the test requirements. If available, body level regulation systems should be
adjusted to give ground clearance during testing normal for the unladen condition.

It is recommended to balance the tyre/rim assemblies as in normal practice on public road

veh

icle use.

10.1.4 Tyre load

The vehicle method load conditions shall meet all the following conditions.

a) The average load of all tyres shall be (75 £ 5) % of their LI.

b) No tyre shall be loaded to less than 50 % or more than 90 % of its LI.

© ISO 2019 - All rights reserved
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10.1.5 Tyre inflation pressure

Each tyre shall be inflated to a cold inflation pressure of Pt+18 % :

P, isthe testinflation pressure, in kilopascals;

P. is the reference pressure, which,
— for astandard C1 tyre, equals 250 kPa, and
— for areinforced C1 tyre, equals 290 kPa,
and for both of which the minimum test inflation pressure shall be,P,'= 150 kPa, and
— for C2 and C3 tyres, is the pressure marked on the tyre sidewall;
). is the reference load, corresponding to the maximum mdss associated with the LI gf the tyre;

). is the test load for the tyre.

10.1{6 Vehicle operating condition

The test vehicle shall approach Line A-A or Line.B-B in free-rolling, non-powered operaftion. This is
typidally achieved by putting the transmissioniitY’the neutral or equivalent position and switching off
the gngine. The vehicle centre shall follow as-closely as possible the “centreline of travel”, fas shown in
Figure 1. As some tracks show noise level dependency on driving direction, running th¢ test in one
direqtion only can improve the repeatability; however, it is not compulsory.

10.1{7 Speed range

The test vehicle speed at thetime when it is at a position perpendicular to the microphongs shall be in
the rpnge of

a) 7T0km/hto 90 km/hfor C1 and C2 tyres, and
b) 60 km/h to 80")kim/h for C3 tyres.

For reference'speeds, see 10.2.2.

10.1{8~ Sound pressure level readings

The maximum sound pressure level indicated for both microphones during each passage of the test
vehicle between the Lines A-A and B-B shall be recorded.

Any measurement affected by a sound peak which appears to be unrelated to the characteristics of the
general sound level of tyres shall be ignored. The maximum sound pressure level for both microphones
during each pass of the testing shall be invalid if an abnormal discrepancy between the values is
recorded and is not repeatable.

The measurement shall be invalid in case the difference between the left and the right microphone
exceeds 3 dB (A).

NOTE Some tyres can give peaks (“resonances”) at certain speeds.

© IS0 2019 - All rights reserved 7
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10.1.9 Number of measurements

For each microphone location (each side), there shall be at least four measurements at a test speed
higher than reference speed (see 10.2.2) and at least four measurements at a test speed lower than the
reference speed. The speeds shall be approximately equally spaced over the speed range given in 10.1.7.

10.1.10 Recommended frequency spectrum measurement

The A-weighted one-third-octave band frequency spectrum may also be optionally measured. The
averaging time should correspond to the time of the Fast (125 ms) time weighting. The spectrum should
be captured when the A-weighted sound pressure level during a vehicle pass-by is at its maximum.

10.2 Data

10.2.1 Tempperature correction

See 8.2.

10.2.2 Refq
In order to 1
— 80 km/
— 70 km/

shall be use

10.2.3 Nor

processing

h for C3 tyres
.

brence speeds
ormalize sound with respect to speed, a reference speed, v

h for C1 and C2 tyres, and

malization with respect to speed

of

ref’

The determfination of the test result for the reported tyre-road sound pressure level, Ly, shgll be

obtained byl|a regression analysis of all valid riin$, using the formula
Ly =L-av
where
L is the arithmetic meanoftemperature corrected sound pressure levels (see 7.2), in decibels |with
- 145
L :%‘L(Li,left +Li,right )
i1
L;jere @anfl B0 are the maximal sound pressure levels obtained in test run i at left and right mi-
crophones, respectively, and m is the number of test runs with m > 8;
v is the arithmetic mean value of the base 10 logarithm of speeds, with
_ 1 v
EYEe
m i=1 Vrief
v is the test speed of run i, and m is the number of test runs with m = 8;

© ISO 2019 - All rights reserved
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ISO 13325:2019(E)

a isthe slope of the regression line, in decibels per speed decade, with

Z Zl{{lgv‘}_i -V ](Li,left + Li,right - ZZ)}

ref

2
Zzizl(lg _V]

Vryef

a=

L,=Lp +algL
Vref

In orjder to take account of any measurement inaccuracies, the results aceording to the above formula
shalllbe reduced by 1 dB (A). The final result, L;, the temperature corrected tyre rolling sqund level in

dB (4), shall be rounded down to the nearest lower whole value.

10.3 Testreport

The test report shall include the following information:

a)
b)
‘)
d)
e)

f)

g)
h)
i)
j)
k)

D)

reference to this document, i.e. ISO 13325:2019;
meteorological conditions, which shall include-the ambient air and surface temperature for each run;
fhen and how conformance of the test surface with ISO 10844 was checked;
flest rim width;

lyre data, including manufacturer/brand name, trade name, size, LI or load capacity, speed symbol,
feference pressure and serial'number of the tyre;

lest vehicle type and make, vehicle year model and information about any modifications to the
yehicle related to sound;

tlyre load in kilogranis and in percent of the LI for each test tyre;
¢old inflation pressure in kilopascals for each test tyre;

lest speeds’at which the vehicle passed the microphones;

aXimum A-weighted sound pressure levels for each coast-by and each microphone;

maximum A-weighted sound pressure level, In decibels, normalized to the reference speed and
corrected for temperature, expressed to at least one decimal place;

the final result as described in 10.2.3.

Tables 1, 2 and 3 respectively present the format of information for a test report, a background data
form designed for use with either motor vehicle or method and a motor vehicle test results form.

© IS0 2019 - All rights reserved 9
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Table 1 — Testreport

Coast-by testing of tyres with respect to sound emission, in accordance with ISO 13325

Test report no.:
Tyre make (trade name, brand name, manufacturer):

Manufacturer tyre range trade description(s):

Address(es) of tyre manufacturing plant(s):

Size of tyre:

Laal . | 1
l_yl CoCIIdl ITUIITUTT .

Tyre load ing
Class of tyre
(mark one b
Enclosures t
Reported A-

Final result {

Technical se

Name and ad

Date of test 1

lex (LI) and speed symbol:

Ref. pressurg:

[ Passenger car (C1)
x) [0 Commercial vehicle (C2)

[0 Commercial vehicle (C3)

Category of fise:

D this report:
veighted sound pressure level (Ly):
ound pressure level (L¢):

vice responsible for carrying out the tests:

dress of applicant:

eport:

dB (A), at reference speed of: [0 70 km/h

Signature:

0080 km/h

Table 2 — Background data/information on tyre-road sound tests

This form b

Test vehicle

Location of

Test track c¢

longs to test report no.:

[type, make, year model, modifications):

est track:

Date of track certification:

rtification available at:

Date of sound testing:

Tyre testload in kg, ~frontleft: _________ frontright: _________ rearleft: rear right: _____| -
Same, in % dof LI, frontleft: ____ frontright: _________ rearleft: rear right: _____| o
Tyre inflationGmkPa, frontleft: _________ frontright: _________ rearleft: _____ rear right: _____| __
Test rim width:

Temperature measuring sensor type Air: ; Test surface:
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