INTERNATIONAL ISO
STANDARD 23671

First edition
2006-02-15

Passenger car tyres — Method for
measuring relative wet grip
performance — Loaded new tyres

Pneumatiques pour voitures farticulieres — Méthode de mesure
de I'adhérence relative sur‘revétement mouillé — Pneumatiques neufs
en charge

e Reference number
= — 1ISO 23671:2006(E)

© ISO 2006


https://standardsiso.com/api/?name=5d84951d9e0b4b33dba9068e2b7c04f5

ISO 23671:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2006 — All rights reserved


https://standardsiso.com/api/?name=5d84951d9e0b4b33dba9068e2b7c04f5

ISO 23671:2006(E)

Contents

L0 =TT o o
1 £ T o - P
2 Normative referencCes ..o ————
3 Terms and definitions........cccvciiiinn s
4 Methods for measuring Wet grip ......ccccccceeiriiicccrcrirr s csssre e ssnnne e e Enbade e
5 General test conditions..........cccvveiniini e e
6 Measurement of tyre wet grip on a standard vehicle........ccccccoecccmrree Ot
7 Test method using a trailer or a tyre test vehicle..........coooerreeeereee e 000 e
Annegx A (informative) Example test report of wet grip indeX........ccccoo vt
BibliDGraphy .....ccii it e e e

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=5d84951d9e0b4b33dba9068e2b7c04f5

ISO 23671:

2006(E)

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
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INTERNATIONAL STANDARD ISO 23671:2006(E)

Passenger car tyres — Method for measuring relative wet grip
performance — Loaded new tyres

1 cope

This |nternational Standard specifies the method for measuring relative wet grip braking performance index to
a refg¢rence under loaded conditions for new tyres for use on passenger cars on a wet-paved surface.

The methods developed are meant to reduce variability. The use of a referencertyre is necessafy to limit the
variapility of the testing procedures.

This |nternational Standard applies to all passenger car tyres.

2 ormative references
The following referenced documents are indispensable forthe application of this document. For dated
refergnces, only the edition cited applies. For undated\‘references, the latest edition of the¢ referenced
document (including any amendments) applies.

ISO 4000-1, Passenger car tyres and rims — Part-1: Tyres (metric series)

ASTM E 303:1993 (re-approved in 1998), Standard Test Method for Measuring Surface Frictiorjal Properties
Using the British Pendulum Tester

ASTM E 501, Standard Specification.for Standard Rib Tire for Pavement Skid-Resistance Tests

ASTM E 965, Standard Test(Method for Measuring Pavement Macrotexture Depth Using & Volumetric
Techhique

ASTM E 1136, StandardySpecification for a Radial Standard Reference Test Tire
NF P|98-216-2:1994, Test relating to pavements. Measurement of the macrotexture — Part 2' Method for

meaguring, without contact

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31
test run
single pass of a loaded tyre over a given test surface

3.2

candidate tyre (set)
test tyre (set) that is part of an evaluation programme

© I1SO 2006 — All rights reserved 1
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3.3

reference tyre (set)
special test tyre (set) that is used as a benchmark in an evaluation programme

NOTE

34
control tyre

These tyres usually have carefully controlled design features to minimize variation.

(set)

tyre (set) that is part of an evaluation programme; it is an intermediate tyre (set) which is used when the
candidate tyre and the reference tyre cannot be directly compared on the same vehicle

3.5

braking forg
longitudinal f]

3.6

braking forde coefficient of a tyre

ratio of braki

3.7

peak brakin
maximum va
progressively

3.8

lockup of a
condition of
rotating in th

3.9
vertical load
normal react

3.10
tyre test veh
dedicated ve
braking

4 Metho

Relative wet
paved surfad

e of a tyre
brce, expressed in newtons, resulting from braking torque application

ng force to vertical load

j force coefficient of a tyre
lue of tyre braking force coefficient that occurs prior to wheel lockup as the braking torg
increased

heel
wheel in which its rotational velocity about the wheél’spin axis is zero and it is prevented
e presence of applied wheel torque

on of the tyre on the road

icle
hicle which has instruments-to:measure the vertical and the longitudinal forces on one tyre @

s for measuring wet grip

grip braking-performance for loaded passenger car new tyres travelling straight ahead on 4
e can bedmeasured by one of the following methods:

— vehicle rrethod consisting of testing a set of tyres mounted on a standard vehicle;

test method using a trailer or a tyre test vehicle equipped with the test tyres.

5 General test conditions

5.1 Track

characteristics

ue is

from

uring

wet,

The surface shall have a uniform grade of not more than 2 % and shall not deviate more than 6 mm when

tested with a

3 m straight edge.

The test surface shall have a pavement of uniform age, composition, and wear. The test surface shall be free
of loose material and foreign deposits.

© I1SO 2006 — All rights reserved
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It shall be a dense asphalt surface.

The maximum chipping size shall be from 8 mm to 13 mm.

The sand depth measured as specified in NF P 98-216-2 and ASTM E 965 shall be (0,7 + 0,3) mm.

In order to verify the frictional properties of the surface, a) or b) shall be used.

a) British Pendulum Number (BPN) method

The averaged British Pendulum Number (BPN) (British Pendulum Tester method as specified in ASTM E 303

usin

Pad ubber component formulation and physical properties are to be requested.

BPN
recor

wher

Effed
the

the pad as speciried In ASTIVI E OUT) shall be (9U = 1TU) BFN arter temperature correction.,

shall be corrected by the wetted road surface temperature. Unless.”temperatur

e correction

nmendations are indicated by the British pendulum manufacturer, the following.fermula can e used:

emperature correction =-0,001 8 1%+ 0,34 t-6,1

b ¢ is the wetted road surface temperature in degrees Celsius.

ks of slider pad wear: The pad shall be removed for maximummwear when the wear on the stijiking edge of

tlider reaches 3,2 mm in the plane of the slider ory1;6 mm vertical to it in accd

ASTM E 303:1993, 5.2.2 and Figure 3.

Chedking track surface BPN constancy for the measurement of wet grip on a standard vehicle:
the djspersion of test results, the BPN values of the_track should not vary over the entire stopp
The pperation shall be repeated five times at each’point of the BPN measurement. So the E

rdance with

To decrease
ing distance.
PN shall be

meagured every 10 m on the braking lane and ‘the coefficient of variation of the BPN averages shall not

exceed 10 %.

b)

The gqverage peak braking coefficient (:upeak,ave) of the ASTM E 1136 SRTT" (see Clause 7) shal

at 65

For t
exan

The average peak-braking coefficient (1,ea¢ ave) Of the ASTM E 1136 SRTT shall be corrected |

road

tandard Reference Test Tyre (SRTT) method

km/h.

ne trailer method, testing is run in such a way that braking occurs within 2 m of where the
ined.

surface temperature:

emperatlre correction = 0,003 5(7 - 20)

be 0,7 £ 0,1

surface was

y the wetted

wher

b 7S the wetted road surface temperature in degrees Celsius

5.2

Wetting conditions

The surface may be wetted from the track-side or by a wetting system incorporated in the test vehicle or the
trailer.

If “external watering” is used, water the test surface at least half an hour prior to testing in order to equalize
the surface temperature and water temperature. External watering should be supplied continuously throughout
testing.

1) The size of the ASTM E 1136 SRTT is P195/75R14.

©I1SO
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For the whole testing area, the water depth shall be between 0,5 mm and 1,5 mm.

5.3 Atmospheric conditions
The wind conditions shall not interfere with wetting of the surface (wind-shields are allowed).

The wetted surface temperature shall be between 5 °C and 35 °C and shall not vary during the test by more
than 10 °C.

5.4 Reference tyre

The specifications of the SRTT are defined in ASTM E 1136.

6 Measurement of tyre wet grip on a standard vehicle

6.1 Principle

The test method covers a procedure for measuring the deceleration performance” of passenger car |tyres
during braking, using an instrumented passenger car having an Antilock Braking(System (ABS).

Starting with|a defined initial speed, the brakes are applied hard enough-on/four wheels at the same tigne to
activate the ABS. The average deceleration is calculated between two.defined speeds, with an initial spged of

80 km/h and|a final speed of 20 km/h. When the braking system is net)operating automatically, a minimpym of
600 N pedal gffort is required.

6.2 Equipment

6.2.1 Vehigle

Permitted madifications using a standard-model-passenger car equipped with an ABS are as follows:
— those allowing the number of tyre sizes\that can be mounted on the vehicle to be increased;

— those pgrmitting automatic activation of the braking device to be installed.

Any other madification of the brakifg system is prohibited.

6.2.2 Meaquring equipment

The exposed portions.,of the system shall tolerate 100 % relative humidity (rain or spray) and all [other
conditions, sfich as-dust, shock and vibrations, which may be encountered in regular operation.

The vehicle ghall be fitted with a sensor suitable for measuring speed on a wet surface and distance coyered
between two speeds.

To measure vehicle speed, a fifth wheel or non-contact speed-measuring system should be used.
The following tolerances shall be respected:

— for speed measurement: + 1 % or + 0,5 km/h, whichever is greater;

— fordistance: + 1 x 10~ m.

The measured speed or the difference between the measured speed and the reference speed for the test
should be displayed inside the vehicle, so that the driver can adjust the speed of the vehicle.

A data acquisition system can be used for storing the measurements.

4 © I1SO 2006 — All rights reserved
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6.3 Conditioning of the test track

Condition the pavement by conducting at least ten test runs with tyres not involved in the test programme at
90 km/h (which is higher than the initial test speed to guarantee that a sufficient length of track is conditioned).

6.4 Test speed measurement requirements
The speed at the start of braking shall be (85 + 2) km/h.

The average deceleration shall be calculated between 80 km/h and 20 km/h.

6.5 | Tyres and rims

6.5.1| Tyre preparation and break-in

Trim [the test tyres to remove all protuberances on the tread surface caused by mould air vents|or flashes at
mould junctions.

Fit the test tyres on rims in accordance with ISO 4000-1 using conventionahmounting methods. Bnsure proper
bead| seating by the use of a suitable lubricant. Excessive use of lubricant should be avoidgd to prevent
slippihg of the tyre on the wheel rim.

Placg the fitted test tyres in a location such that they all have thesame ambient temperature prlor to testing,
and ghield them from the sun to avoid excessive heating by solarradiation.

For tyre break-in, perform two braking runs.
6.5.2| Tyre load

The static load on each front axle tyre shall lie\between 60 % and 90 % of the tested tyre load cppacity. Tyre
loadg on the same axle should not differ byimare than 10 %.

6.5.3| Tyre inflation pressure
On the front and rear axles, the-inflation pressures shall be 220 kPa (for standard- and extra-load|versions).
Chedk the tyre pressure just-prior to testing at ambient temperature.
6.6 | Procedure

First,,mount the 'set of reference tyres on the vehicle.

Accelerate the vehicle in the starting zone up to (85 + 2) km/h.

The brakes shall always be acfivated at the same place on the frack, with a Tongitudinal tolerance of 5 m and a
transverse tolerance of 0,5 m.

According to the type of transmission, two cases are possible.

a) Manual transmission: As soon as the driver is in the measuring zone and having reached (85 + 2) km/h,
release the clutch and depress the brake pedal sharply, holding it down as long as necessary to perform
the measurement.

b) Automatic transmission: As soon as the driver is in the measuring zone and having reached (85 * 2) km/h,

select neutral gear and then depress the brake pedal sharply, holding it down as long as necessary to
perform the measurement.

© I1SO 2006 — All rights reserved 5
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Automatic activation of the brakes can also be performed by means of a detection system made of two parts,
one indexed to the track and one on board the vehicle. In this case, braking is more severe on the same
portion of the track.

If any of the above-mentioned conditions is not met when a measurement is made (speed tolerance, braking
time, etc.), the measurement is discarded and a new measurement is made.

For each test and for new tyres, the first two braking measurements are discarded.

After at least three valid measurements have been made, the reference tyres are replaced by a set of the
candidate tyres and at least six valid measurements shall be performed.

A maximum pf three sets of candidate tyres can be tested before the reference tyre is re-tested.
EXAMPLES

The run order ffor a test of three sets of candidate tyres (T, to T;) plus a reference tyre R would be the ‘fojllowing:
R-T,-T,-T5R

The run order ffor a test of five sets of candidate tyres (T, to Tj) plus a reference tyre R would be the following:
R-T;-T,-T5-R-T,-TsR

6.7 Processing of measurement results

6.7.1 Calcdlation of the average deceleration, 4D

Each time the measurement is repeated, the average deceleration, 4D (m-s~2), is calculated by

2 2
ap =21 =5
2d

where
S¢ s the final speed (m-s~1);
S; s the initial speed (mes;1);
d s the distance covered (m) between S; and the S;.

6.7.2 Validation of results

For the refergnce tyre: If the “coefficient of variation” of AD of any two consecutive groups of three runs ¢f the
reference tyre is higher than 3 %, discard all data and repeat the test for all tyres (the candidate fyres and the
reference tyre).

The coefficient of variation is calculated by the following relation:

standard deviation y
average

100

For the candidate tyres: The coefficients of variation standard deviation x100 are calculated for all the

average

candidate tyres. If one coefficient of variation is greater than 3 %, discard the data for this candidate tyre and
repeat the test.

6 © I1SO 2006 — All rights reserved
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6.7.3 Calculation of average 4D

If Ry is the average of the 4D values in the first test of the reference tyre and R, is the average of the 4D
values in the second test of the reference tyre, the following operations are performed, according to Table 1.

Tableau 1

Number of sets of candidate Set of candidate tyres to be

tyres between two successive o R
qualified a
runs of the reference tyre
1 R-T.-R T, R =1/2 (R, + Ry)
T, R,=2/3R;+1/3 R,y

2 RTT,R
R,=1/3 R, +2/3 R,

N

R,=3/4 R, + 1/AR,

-

3 RT,T,T;R R, =1/2 (By £Ry)

— 4 |-
N

w

R,=1/4R, +3/4 R,

5 (a]=1, 2, etc.) is the average of the 4D values for a test of a candidate tyre.

6.7.4| Calculation of braking force coefficient, BFC

BFC(R) and BFC(T) are calculated according to Table 2.

Tableau 2
Tvre tvpe Braking force coefficient,
yre typ for a braking on the two axles
Ra
Reference tyre BFC(R) = o
Ta
Candidate tyre BFC(T) = s

Ry and T, are expressed in m-s—2.

g is the acceleration due to gravity (rounded to 9,81 m-s—2).

6.7.5| Calculation of the relative wet grip performance index of the tyre

The Wwet-grip index of the tyre is calculated by the formula

BFC(T)
BFC(R)

wet grip index(T) = x 100

which represents the relative wet grip performance index of the candidate tyre compared to the reference tyre.

© I1SO 2006 — All rights reserved 7


https://standardsiso.com/api/?name=5d84951d9e0b4b33dba9068e2b7c04f5

ISO 23671:2006(E)

6.8 Wet grip performance comparison between a candidate tyre and a reference tyre using
a control tyre

6.8.1 General

When the candidate tyre size is significantly different from that of the reference tyre, a direct comparison on

the same vehicle may be not possible. This approach uses an intermediate tyre, hereinafter called the control
tyre.

6.8.2 Principle of the approach

The principlg re in

comparison

is the use of a control tyre and two different vehicles for the assessment of a candidate-t
vith a reference tyre.
One vehicle d the
candidate tyn

can be fitted with the reference tyre and the control tyre, the other with the control tyre an
e. All conditions are in conformity with 6.2 to 6.5.

The first ass¢ssment is a comparison between the control tyre and the reference tyre.

The second assessment is a comparison between the candidate tyre and the control tyre.

The second pssessment is done on the same track as the first assessment.The wetted surface tempefature
shall be with{n + 5 °C of the temperature of the first assessment. The control tyre set (four tyres) is the pame
set as was uged for the first assessment.
The wet grip performance index of the candidate tyre compared to the reference tyre is deducqgd by
multiplying the relative efficiencies calculated above:

wet griplindex 1 x wet grip index 2 x 102
where

wet gripfindex 1 is the relative efficiency of\the control tyre compared to the reference tyre;

wet gripfindex 2 is the relative efficiency of the candidate tyre compared to the control tyre.
6.8.3 Selegtion of a control tyre'set

A control tyrg

set is a group offour identical tyres made in the same factory during a one-week period.

6.8.4 Stor

Before the

necessary thpt.alkthe tyres of a control tyre set have been stored in the same conditions.

ge and preservation

irst assessment (control tyre/reference tyre), normal storage conditions can be used.

It is

As soon as the control tyre set has been assessed in comparison with the reference tyre, specific storage

conditions shall

ASTM E 113

6 SRTT.

6.8.5 Replacement of control tyres

be applied. The storage conditions can be considered the same as for the

When irregular wear or damage results from tests, or when wear influences the test results, the use of the tyre
shall be discontinued.

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=5d84951d9e0b4b33dba9068e2b7c04f5

ISO 23671:2006(E)

7 Test method using a trailer or a tyre test vehicle

7.1 Principle
The measurements are conducted on tyres mounted on a trailer towed by a vehicle or a tyre test vehicle. The

brake in the test position is applied firmly until sufficient braking torque is generated to produce the maximum
braking force that will occur prior to wheel lockup at a test speed of 65 km/h.

7.2 Test apparatus

7.21 The tacst annaratue consicte of tow vahicla and trailar or 9 tvra tast vahicla
A eSSt AP P AtHS-CORSISS-OtOW e rHG 8RG8 o atyreeS+erHee-

7.211 The test apparatus shall have the capability of maintaining the specified spéed, (B5 + 2) km/h,
even|under the maximum braking forces.

7.21]2 The test apparatus shall be equipped with one test position and the following accessgries:
— ¢quipment to actuate brakes in the test position;
— @ water tank to store sufficient water to supply the watering system, unless external watering[is used;

— Tcording equipment to record signals from transducers installed)at the test position and to monitor water
pplication rate if the self-watering option is used.

In thg case of the trailer, the longitudinal distance from the-céntre line of the articulation point of| the coupling
to the transverse centre line of the axle of the trailer_shall be at least ten times the “hitch height” or the
“coupgling (hitch) height”.

7.21|3 The limiting change of toe and camber for the test position shall be within + 0,5° with maximum
vertidal load. Suspension arms and bushings shall have sufficient rigidity necessary to minimize free play and
ensufe compliance under application of maximum braking forces. The suspension system ghall provide
adeqpate load-carrying capacity and be,ofisuch a design as to isolate suspension resonance.

7.2114 The test position shall be ‘equipped with a typical or special automotive hydraulic hrake system
which can apply sufficient braking torque to produce the maximum value of braking test whed| longitudinal
force|at the conditions specified.

7.21i5 The brake application system shall be able to control the time interval between| initial brake
application and peak longitudinal force as specified in 7.4.3.2.

7.2.1|6 Thestest apparatus shall be designed to accommodate the range of passenger car|tyre sizes to
be tepted.
7.2117 The test apparatus shall have provisions for adjustment of vertical load as specified in 7.5.

7.2.2 The apparatus may be opfionally equipped with a pavement-wetting system, Tess the storage tank,
which, in the case of the trailer, is mounted on the tow vehicle. The water being applied to the pavement
ahead of the test tyres shall be supplied by a nozzle suitably designed to ensure that the water layer
encountered by the test tyre has a uniform cross section at the test speed with a minimum splash and over-
spray. The nozzle configuration and position shall ensure that the water jets are directed towards the test tyre
and pointed towards the pavement at an angle of 20° to 30°. The water shall strike the pavement 0,25 m to
0,45 m ahead of the centre of tyre contact. The nozzle shall be located 25 mm above the pavement or at the
minimum height required to clear obstacles which the tester is expected to encounter, but in no case more
than 100 mm above the pavement. The water layer shall be at least 25 mm wider than the test tyre tread and
applied so the tyre is centrally located between the edges. The volume of water per unit of wetted width shall
be directly proportional to the test speed. The quantity of water applied at 65 km/h shall be 18 I-s=1 per metre
of width of wetted surface. The nominal values of rate of water application shall be maintained within + 10 %.

© I1SO 2006 — All rights reserved 9
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7.23

Instrumentation

The test wheel position on the trailer or the tyre test vehicle shall be equipped with a wheel rotational velocity
measuring system and with transducers to measure the braking force and vertical load at the test wheel.

7.231

General requirements for measurement system

The instrumentation system shall conform to the following overall requirements at ambient temperatures
between 0 °C and 45 °C:

overall s

ystem accuracy, force: = 1,5 % of the full scale of the vertical load or braking force;

overall s

ruggedn
all other
operatio
\

7.2.3.2

To measure
Output shall

7.2.3.3

The braking

interface as a result of brake application within a range from 0 %o at least 125 % of the applied vertical

The transdug
The transdug
than 1 % ng
transducer s
measuring a
\

7.2.3.4

The vertical
application. 71

7.2.3.5

All signal co
reading reso

The min

ystem accuracy, speed: + 1,5 % of speed or + 1,0 km/h, whichever is greater;

ess: the exposed portions of the system shall tolerate 100 % relative humidity (rain_or’spray
adverse conditions, such as dust, shock and vibrations, which may be encountered in re
n.

Vehicle speed

vehicle speed, a fifth wheel or non-contact precision speed-measuting system should be
be directly visible to the driver and shall be simultaneously recorded.

Braking forces

force-measuring transducers shall measure longitudinal force generated at the tyre;
er design and location shall minimize inertial effects and vibration-induced mechanical resor
er shall have an output directly proportional t@’the force with less than 1 % hysteresis ang
n-linearity at full scale. It shall have less~than 2 % cross-axis sensitivity at full scale
nall be installed in such a manner as to experience less than 1° angular rotation with respect
es at a maximum expected braking torgue.

Vertical load

load-measuring transducef shall measure the vertical load at the test position during
'he transducer shall havelthe same specifications as described previously.

Bignal conditioning-and recording system

nditioning and, recording equipment shall provide linear output with necessary gain and
ution to meet.the specified previous requirements. In addition, the following requirements ap|

mumfrequency response shall be flat from 0 Hz to 50 Hz (100 Hz) within + 1 % full scale.

) and
gular

ised.

-road
load.
ance.
less
The
to its

brake

data
ply.

The min

imum sampling frequency of digital signals shall be 100 Hz. Tyre vertical load, braking

orce,

vehicle and wheel speeds and a time base shall be recorded in phase (0 Hz to 100 Hz with a maximum

phase di

fference of + 0,1 rad).

The signal-to-noise ratio shall be at least 20/1.

The gain shall be sufficient to permit full-scale display for full-scale input signal level.

The input impedance shall be at least ten times larger than the output impedance of the signal source.

The equipment shall be insensitive to vibrations, acceleration, and changes in ambient temperature. The

error in reading shall not exceed 1 % full scale when subjected to acceleration of 49,0 m/s2 (5g) in the
0,5 Hz to 40 Hz frequency range and operating temperature range from 0 °C to 45 °C.

10
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7.3.2

7.3.3

7.3.4
temp

7.3.5
testin
180 K
NOTH

7.3.6

7.4
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Selection and preparation of test tyres

Trim the test tyres to remove all protuberances on the tread surface caused by mould air vents or
flashes at mould junctions.

Fit the test tyres on rims in accordance with ISO 4000-1 (or as specified by the appropriate tyre and
rim standards organizations) using conventional fitting methods. Ensure proper bead seating by the use of a
suitable lubricant. Excessive use of lubricant should be avoided to prevent slipping of the tyre on the wheel rim.

For tyre break-in, perform two braking runs.

erature prior to testing and shield them from the sun to avoid excessive heating by solarradi

Check the test tyres for the specified inflation pressure at ambient temperature i(cold)
g. For the purpose of this International Standard, the testing tyre cold inflationpressure U
Pa for standard-load versions. For extra-load tyres, the cold inflation pressure-shall be 220 K

One set of tyres shall be of the ASTM E 1136 SRTT type.

Preparation of apparatus and test track

pme ambient
htion.

just prior to
sed shall be
Pa.

Two pressure values are needed for the trailer, since the load on the tyre is 75 % of its load capacity.

7.4.1| Towed trailer

7411 Install the test tyre on the measuring device:

7.4.1|2 Load each of the wheels to the specified-test load.

7.41]3 Adjust the hitch height and transyerse position as necessary for a given test.

7414 Check the wiring connections)between tow vehicle and the trailer for opens and shorfs.

7.4.2| Tyre test vehicle

Install the test tyre on the measuring device.

Load|the test tyre to thé-specified test load.

7.4.3| Instrumentation and equipment

7.4.31 Install the fifth wheel, when used, in accordance with the manufacturer’'s specifications and locate
it as neaf\as possible to the mid-track position of the tow trailer or the tyre test vehicle.

7.4.3.2 The rate of braking application shall be such that the time interval between initial application of

force

74.4

and peak longitudinal force is in the range 0,2 s t0 0,5 s.

Conditioning of the track

Condition the track by conducting at least ten test runs at 65 km/h with a tyre not involved in the test
programme.

7.5

General test conditions

The test load shall be (75 + 5) % of the load index.

©I1SO

2006 — All rights reserved
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7.6 Procedure
7.6.1  Approach the test site in a straight line at the specified test speed, (65 + 2) km/h.
7.6.2  Start the recording system.

7.6.3 Deliver water to the pavement ahead of the test tyre approximately 0,5 s prior to brake application (for
internal watering system).

7.6.4 When the test tyres reach the test site, apply the trailer brakes. The test should be run at the same
spot on the test pad.

7.6.5 Stop|the recording system.

7.6.6 For mew tyres, the first two braking runs are discarded for tyre break-in. Repeat 7.6.1 t0°7!6.5 at{least
six times, mgking runs in the same direction.

7.6.7 Test|consecutive sets of tyres by repeating 7.6.1 to 7.6.6, provided that the tests are completed Within
one day.

7.6.8 Test| the reference tyre adjacent to each set of test tyres, for~example in the seqyence
R-T4-T,-R-T§-T4-R, etc., where R is the reference tyre and T, (where n = 1, 2{ etc.) is the test tyre.

A maximum pf three sets of candidate tyres may be tested before the reference tyre is re-tested.

The examplgs given in 6.6 (i.e. 6.6, EXAMPLES) apply.

7.7 Procéessing of measurement results

7.7.1  Use the following equation for each test:

#(f)=§h(t)

where
u(r) igthe dynamic tyre braking force coefficient in real time;
Jn(®)  igthe dynamic braking force in real time, in N;
(6 igthe dynamic vertical load in real time, in N.

7.7.2 Using thefequation given in 7.7.1, calculate the peak tyre braking force coefficient, Hoeak: by
determining {he highest value of y(t) before lockup occurs. Analog signals should be filtered to remove noise.
Digitally recorded signals may be filtered using a five-point moving average technique.

7.7.3 Calculate the average values of peak braking coefficient, 44 ave, DY averaging four or more
repeated runs for each set of test and reference tyres for each test condition.

7.7.4 Validation of results

For the reference tyre: If the coefficient of variation of the peak braking coefficient, which is calculated by
standard deviation

average
tyres (the candidate tyres and the reference tyre).

x100 of the reference tyre, is higher than 5 %, discard all data and repeat the test for all

12 © ISO 2006 — All rights reserved
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For the candidate tyres: The coefficients of variation [

standard deviation

ISO 23671:2006(E)

average

><100] are calculated for all the

candidate tyres. If one coefficient of variation is greater than 5 %, discard the data for this candidate tyre and
repeat the test.

7.7.5

If R, is the average of the peak braking coefficient in the first test of the reference tyre and R, is the
average of the peak braking coefficient in the second test of the reference tyre, the following operations are
performed, according to Table 3:

7.7.6

The

which

Tableau 3
Number of sets of candlda_te Set of candidate tyres to be
tyres between two successive e R
qualified a
runs of the reference tyre
1 RT-R T, R, =12 (Ry +:R))
T R,=2/3R)+1/3R
2 RTT,R 1 i ! 2
T, R, =13R, +2/3R,
T, Ry="3/4 Ry +1/4 R,
3 R-T-T,TyR T, Ry=1/2(Ry+Ryp)
T, R,=1/4R,+3/4R,

=1, 2, etc.) is the average of the peak braking coefficient for a test of a candidate tyre.

Calculation of the relative wet grip performance index of the tyre

vet grip index of the tyre is calculated by theformula

wet grip index(T) =

represents the relative wet grip performance index of the candidate tyre compared to the re

Hpeak,ave (R)

Hpeak,ave (T) N

100

ference tyre.
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