INTERNATIONAL ISO
STANDARD 15222

Second edition
2021-11

Truck and bus tyres — Method
for measuring relative wet grip
performance — Loaded new tyres

Pneumatiques pour camions et autobus — Méthode de mgsure de

l'adhérence relative sur revétement mouillé — Pneumatiques neufs
en charge

Reference number
1SO 15222:2021(E)

© 1S0 2021


https://standardsiso.com/api/?name=c8ee23a922de96c75ac17846cbc6ca74

ISO 15222:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=c8ee23a922de96c75ac17846cbc6ca74

ISO 15222:2021(E)

Contents Page
FOT@WOIM..........oooooooeeeeeeee ootk \%
1 SCOPI@ ... 1
2 NOTIMATIVE FEECITEIICES ............oooooooeoeeeee oo 1
3 Terms and AefINITIONIS ...t 1
4 Methods fOr MeASUIING WET GIIP ... 3
5 General test conditions........

51 Track characteristics..
5.1.1  General ...
5.1.2 Standard reference test tyre method ... £
5.2 Wetting CONAITIONS. ...t )
5.3  Atmospheric conditions.
54 LR (=) Q=) 0 Lol )4 =SSN 0 S
6 Measurement of tyre wet grip on a standard vehicle
6.1 PIINCIPLES ..o
6.2 Equipment............
6.2.1 Vehicle
6.2.2 Measuring € QUIPIMENT ... g Mo
6.3  Conditioning of the teSt track ... b
6.4 Measurement requirements for test speeds:
6.5  Tyres and rims. ... @
6.5.1 Vehicle equipment
6.5.2 Tyre preparation and break-if®.............
6.5.3 Tyreload ...t e
6.5.4  Tyre iINflation PreSSULEm, e
6.6 PrOCEAUIES ..o e
6.7 Processing of measuremefit results
6.7.1 Calculation of theybraking force coefficient ...
6.7.2  Validation Of FESUIES ...
6.7.3 Calculatiemrof the adjusted braking force coefficients of the reference
6.7.4 Calculation of the relative wet grip index of the tyre........
6.8  Wet grip performance comparison between a candidate tyre and a reference tyre
using a cantrol tyre
6.8.1 (General......iiisesesse
6.8.2\ )Principle of the approach
6:83  Selection of a set of tyres as a control tyre Set. ... 11
6,8.4 Storage and preservation of control tyres
6.8.5 Replacement of CONLIOL LYTES ...
7 Test method using a trailer or a tyre test vehicle............ o 11
71 Princinle
7.2 AP PATATULS e
7.3 Instrumentation...
7.3 1 GEINETAL oo
7.3.2 General requirements for measurement SYStEIM............cmrrrsrsrresne e 13
7.4 Selection and preparation of test tyres. ...
7.5 Preparation of the apparatus and the test track.
7.5.1  TOWEA LTATLET oot
7.5.2 TYT@ LEST VENICIE ..o
7.5.3 Instrumentation and equipment
7.5.4  Conditioning Of the TraCK ...
7.6 GENETAl £EST CONAITIONS ..o
7.7 Procedure. ...
7.8 Processing of measurement results

© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=c8ee23a922de96c75ac17846cbc6ca74

ISO 15222:2021(E)

7.8.1 General....
7.8.2 Validation of results
7.8.3 Calculation of the relative wet grip index of the tyre

Annex A (informative) Example test reports of wet grip indeX ... 18

BIDIHOZIAPIY ...t 21

iv © 1S0 2021 - All rights reserved


https://standardsiso.com/api/?name=c8ee23a922de96c75ac17846cbc6ca74

ISO 15222:2021(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 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
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Truck and bus tyres — Method for measuring relative wet
grip performance — Loaded new tyres

1

Scope

This document specifies the method for measuring relative wet grip braking performance index to a

referernce umder toaded comditions for mew tyTes for USe OIT COMTIErTial VelTiTies O a Wet-p

The

tyre [is necessary to limit the variability of the testing method procedures.
This|document applies to all commercial vehicle, truck and bus tyres.

This|document does not apply to:

2
The

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 4209-1, Truck and bus tyres and rims (metric series) — Part 1: Tyres

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

ISO 23671, Passenger car tyres — Method for measuring relative wet grip performance —
tyres

ASTM E965-15, Standard Test’Method for Measuring Pavement Macrotexture Depth Using
Technique

3 Terms and-definitions

For

apply.

ISO gqridJEC maintain terminology databases for use in standardization at the following adc

3.1

methods developed in this document are meant to reduce the variability. The use/of]

tiyres fitted with additional devices to improve traction properties\(€.g. studded tyres)

professional off-road tyres.

Normative references

following documents are referred to in the textin such a way that some or all of t

tthe purpeses of this document, the terms and definitions given in 1ISO 4223-1 and t}

ved surface.

a reference

heir content
applies. For
hts) applies.

Loaded new

1 Volumetric

e following

Iresses:

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

IEC Electropedia: available at https://www.electropedia.org/

testrun
single pass of a loaded tyre over a given test surface

3.2

candidate tyre

T
test

tyre that is part of an evaluation programme

© IS0 2021 - All rights reserved
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reference tyre

R

standard reference test tyre (3.17) that is used as a benchmark in an evaluation programme

Note 1 to entry: These tyres usually have carefully controlled design features to minimize variation.

3.4

control tyre

C

intermediate tyre that is used when the candidate tyre (3.2) and the reference tyre (3.3) cannot be

directly cony

3.5
braking for
longitudinal

Note 1 to ent

3.6
braking for
BFC
<vehicle me
(9,81 m's2)
3.7
dynamic tyj
u()

<trailer (or
acquired in

3.8
peak braki

nupealg
<trailer or t

that occurs

3.9

lockup of a
condition of]
from rotatir

3.10

vertical load

normal forc

| £l Lol
ParcO oI trc—Satirc-veTITeTC

ce
force between a tyre and the road resulting from braking torque application

Fy: It is expressed in newtons.

ce coefficient

thod> ratio between the average deceleration in a test run (3:1) and the acceleration gr

re braking force coefficient

fyre test vehicle) method> ratio between the-braking force (3.5) and the vertical load (
Feal time

hg force coefficient

yre test vehicle method> maximum value of the dynamic tyre braking force coefficient
brior to the lockup of a wheel{3.9) as the braking torque is progressively increased

wheel
a wheel in which.its-rotational velocity about the wheel spin axis is zero and it is preve
g in the presence-of applied wheel torque

b (Z-direction) of a tyre exerted on the road resulting from the mass supported by the

Note 1 to ent

avity

B.10)

(3.7)

nted

tyre

Fy- It is expressed in newtons.

3.11
tyre test ve

hicle

trailer vehicle
special purpose tyre evaluation vehicle which has instruments to measure the vertical and longitudinal
forces on one tyre during braking
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3.12

hitch height

coupling height

height when measured perpendicularly from the centre of the articulation point of the trailer towing
coupling or hitch to the ground, when the towing vehicle and trailer are coupled together

Note 1 to entry: The vehicle and trailer shall be standing on level pavement surface in their test mode complete
with the appropriate tyre(s) to be used in the particular test.

3.13

braking test
series-ef-a-specified-numberoftestruns{3-1)-ofthe-same-tyrerepeated-within-a-shorttimeframe
3.14

braKing test cycle

series of braking tests (3.13) that consist of an initial braking test of the reference tyre (3.3) set, of up
to thiree braking tests of either candidate tyre (3.2) sets or control tyre (3.4) §éts, or both, and a final
brakjng test of the same reference tyre set (3.16)

3.15
tyre|set
<vehficle method> four or six tyres depending on the test vehicle

3.16
tyre|set
<trailer or a tyre test vehicle method> one or two tyres

3.17
standard reference test tyre
SRTT
tyre fthat is produced, controlled and stored ander specific conditions, in order to be used ps reference
tyre for testing

Note[1 to entry: These tyres usually haye carefully controlled design features to minimize vpriation. The
requirements for SRTTs are given in ASTM international standards.

4 Methods for measuring wet grip

Relative wet grip braking performance for loaded commercial vehicle new tyres travelling straight
ahead on a wet, paved-surface can be measured by one of the following methods:

— 3 vehicle method consisting of testing a tyre set mounted on a standard vehicle;

— 4 test method using a trailer or a tyre test vehicle equipped with a test tyre set.

5 General test conditions

5.1 Track characteristics

5.1.1 General

The surface shall be a dense asphalt surface with a uniform gradient 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 or foreign deposits.

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

©1S0 2021 - All rights reserved 3
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The macro texture depth MTD of the area of the track to be used for the wet grip test shall be measured
as specified in ASTM E965-15, and shall be (0,7 + 0,3) mm.

In order to verify the wetted frictional properties of the surface, the following method in 5.1.2 shall be
used.

5.1.2 Standard reference test tyre method
This method uses P225/60R16 97§, defined in ASTM F2493-20, SRTT (SRTT16).

Perform at least six valid measurements of the peak braking force coefficients (i,q,) with SRTT16
using a trailer-orspectalpurposetyreevatuatiomrvehictetest procedureasspecifredtmtiause—7or in
ISO 23671 af 65 km/h and 180 kPa.

The average of the measured peak braking force coefficients ((,e, ave) shall be corrected forithe effects
of temperatlire as follows:

,upeak,cm r = :upeak,ave +a- (0 - 190 )

where
Hpeak,cor 1S the temperature corrected average peak braking force.coefficient;
a is equal to 0,002 °C1;
9 is the wetted surface temperature in degree Celsijus;
() is equal to 20 °C.
Hpeak,corr Shpll be notless than 0,65 and not greater than 0,90.

The test shz:|ll be conducted using the lanes and length of the track to be used for the wet grip test.

For the trailer method, testing is run in such.a way that braking occurs within 10 m distance in lgngth
of where the surface was characterized.

5.2 Wetting conditions

The surfacemay be wetted fronithe track-side or by a wetting system incorporated into the test vehicle
or the traile.

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

For both external watering and self-watering systems, the water depth shall be not less than 0,3 mm
and not greater than 2,0 mm measured (rom the peaks of the pavement for the braking fanes used.

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

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

5.4 Reference tyre

In order to cover the range of tyre sizes fitting the commercial vehicles the three standard reference
test tyres SRTT16C, SRTT19.5 and SRTT22.5 shall be used to measure the relative wet grip index
according to Table 1.

4 © IS0 2021 - All rights reserved
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Table 1 — Measurement of the relative wet grip index — Reference tyre

Tyres with one of the following combinations of load index (LI) in single formation and speed category:
load index single <121 and speed category <130 km/h (speed symbol M); or
load index single 2122 and any speed category; 2 specific families defined:

NARROW family WIDE family
SNominal <285 mm SNominal 2285 mm
SRTT19.5 (245/70R19.5 136/134M) SRTT22.5 (315/70R22.5 154/150L)

Tyres with a load index in single formation load index single <121 and a speed category 2140 km/h
(speed symbol N) - Unique family

SRTT16C (225/75 R 16 C 116/114S)

SNominal 1S the tyre nominal section width.

NOTE1  The reference tyre SRTT16C (225/75R16C 116/114S) is defined in ASTM¥2872.
NOTHE 2  Thereference tyre SRTT19.5 (245/70R19.5 136/134M) is definediirASTM F2871.

NOTHE 3  The reference tyre SRTT22.5 (315/70R22.5 154/150L) is defined in ASTM F2870.

6 Measurement of tyre wet grip on a standard.vehicle

6.1 | Principles

The test method covers a procedure for measuringthe deceleration performance of commefrcial vehicle
tyre§ during braking, using a commercial vehiele'having an antilock braking system (ABS).

Starfing with a defined initial speed, the.brakes are applied hard enough on the two axles|at the same
time|to activate the ABS. The braking ferce coefficient (BFC) is calculated between the inifial speed of
60 km/h and the final speed 20 km/h.

6.2 | Equipment

6.2.1 Vehicle

The ptandard equipment is a two-axle standard-model commercial vehicle equipped with four-disc
brakes and an ABS=In case tyre fitting is not possible, for example, multi-purpose tyres (MPT) or free
rolling tyres (ERT), a vehicle model with drum-brakes and ABS is allowed.

The permitted modifications are:

— thase allowing the number of tyre sizes that can be mounted on the vehicle to be incregsed;

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

Any other modification of the braking system is prohibited.

6.2.2 Measuring equipment

Measuring device(s) suitable for measuring speed on wet surface and distance covered between two
speeds shall be used.

To measure vehicle speed, a fifth wheel or non-contact precision (including, for example, radar, GPS)
speed-measuring system shall be used.

© IS0 2021 - All rights reserved 5
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The following tolerances shall be respected:

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

for distance: #1 x 101 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.

6.3 Cond

Condition t
programme
guarantee t

6.4 Meas
The speed a

The averagsd
6.5 Tyres

6.5.1 Ve

itioni f the test tracl
he pavement by conducting at least 10 test runs with tyres not involved in. the|

at an initial speed higher or equal to 65 km/h (which is higher than the initial test'spe
hat a sufficient length of track is conditioned).

urement requirements for test speed
L the start of braking shall be (65 + 2) km/h.

deceleration shall be calculated between 60 km/h and 20 km/h.
and rims

cle equipment

]
The rear axle may be fitted with 2 tyres or 4 tyres.

For the refe
6 reference

For the cand

configu
be used

configu
(allowe

configu
(permit

6.5.2 Tyr

Fit the test {]

rence tyre testing, both axles are fitted with reference tyres (a total of 4 reference tyn
Lyres depending on the choice mentioned above).

idate tyre testing, three fitting configurations are possible:

Fation “Conf.1”: candidate tyries on front and rear axles (standard configuration that s}
whenever possible);

Fation “Conf.2”: candidate tyres on front axle and reference tyre or control tyre on reaf
l where fitting the Candidate tyre on the rear position is not possible);

ration “Conf.3% candidate tyres on rear axle and reference tyre or control tyre on front
ted where fitting the candidate tyre on the front position is not possible).

p preparation and break-in

ytes on rims in accordance with ISO 4209-1 using conventional mounting methods. Ex

test
ed to

€S Oor

1ould

axle

axle

sure

proper bea

sealing by the use oI a sultable Iubricant. ExXcessive use oI lubricant should be avold

prevent slipping of the tyre on the wheel rim.

ed to

Place the fitted test tyres in a location for a minimum of 2 h such that they all have the same ambient
temperature prior to testing, and shield them from the sun to avoid excessive heating by solar radiation.

For tyre bre

ak-in, perform two braking runs.

6.5.3 Tyreload

The static load on each axle tyre shall lie between 60 % and 100 % of the tested tyre load capacity. Tyre

loads on the

same axle should not differ by more than 10 %.

© IS0 2021 - All rights reserved
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The use of fitting as per Conf.2 and Conf.3 shall fulfil the following additional requirements:

Conf. 2: Front axle load is greater than rear axle load.
The rear axle shall be indifferently fitted with 2 tyres or 4 tyres.

Conf.3: Rear axle load is greater than front axle load multiplied by 1,8.

6.5.4 Tyre inflation pressure

For a vertical load higher or equal to 75 % of the load capacity of the tyre, the test inflation pressure p,
shallbe-calculated using Eormula (1)

wherte

1,25
Q )
Bt =Dy X{é}

p. is the reference inflation pressure corresponding to the indieation of the inflati
marked on the sidewall;

@, 1is the static testload of the tyre;
)

. isthereference load associated with the load capacity index of the tyre.

For g vertical load lower than 75 % of the load capacity,of the tyre, the test inflation press
be cqlculated using Formula (2):

whel|

1,25
e =pr*%(0,75)7° =0,7xp,

marked on the sidewall.

NOTH If p.is not marked on the sidewall, refer to the specified pressure in applicable tyre stand
corrgsponding to maximum load eapacity for single applications.

Check the tyre pressure just'prior to testing at ambient temperature.

6.6

Procedures

First} mount the set of reference tyres on the vehicle. Accelerate the vehicle in the startin
(654 2) km/h:

The brakesshall always be activated at the same place on the track, with a longitudinal tole]
and fransverse tolerance of 0,5 m.

ey

pn pressure

ure, p, shall

(2)

e p, is the reference inflation pressure corresponding to the indication of the inflation pressure

ards manuals

b Zone up to

rance of 5 m

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

a)

b)

manual transmission: as soon as the driver is in the measuring zone and has reached (6

5+ 2)km/h,

release the clutch and press the brake pedal down sharply, holding it down as long as necessary to

perform the measurement;

automatic transmission: as soon as the driver is in the measuring zone and has reached
(65 £ 2) km/h, select neutral gear and then press the brake pedal down sharply, holding it down as

long as necessary to perform the measurement.

Automatic activation of the brakes may 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 precise on the
same portion of the track.

© IS0 2021 - All rights reserved
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If any of the conditions in a) or b) are not met when a measurement is made (e.g. speed tolerance,
braking time), the measurement shall be discarded and a new measurement shall be made.

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

After at least three valid test runs have been made in the same direction, the reference tyres are
replaced by a candidate tyre set (one of the three configurations presented in 6.5.1) and at least six

valid test ru
A maximum

EXAMPLE 1

ns shall be made.

of three candidate tyre sets may be tested within the same braking test cycle.

The run order for a braking test cycle with three candidate tyre sets (T; to T;) would be the

following:
Rl - T1 - T2 T

EXAMPLE 2
would be the

Ri_Tl_Tz'

- T3 - R

The run order for a series of braking test cycles with a total of five candidate tyre sets (T 1
following:

" T3~ R¢/Ri =Ty~ Ts - Ry,

where the final braking test of the reference tyre set (R;) of the first braking test cycle serves as i

braking test
6.7 Procg

6.7.1 Cald

Each time t}

(R;) of the second braking test cycle.
tssing of measurement results

ulation of the braking force coefficient

e measurement is repeated, the braking force coéfficient is calculated using Formula

4 2
vl -v§ 12,585m

}KdX g d

BFC =
2
where
d ist

e distance covered betweenv; and v, in m;

v¢ is the final speed, in m-s74,v;= 5,556 m's71;

Vi

is the initial speed, inhrs=; v, = 16,667 m's™;

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

6.7.2 Validation-ef results

oTs)

hitial

3):

(3)

6.7.2.1 Ge¢neral

The coefficient of variation, CV(BFC), is calculated using Formula (4):

o
CV(BFC)=—2E_ %100 %
BF

where

ave

N
1 2
OprC =\/ XY (BFC; —BFCyye)

N-1 =

(4)

© IS0 2021 - All rights reserved
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where

opgrc  is the corrected sample standard deviation;

BFC

ave 1S the arithmetic mean of the braking force coefficients BFC; of N test runs.

6.7.2.2 For the reference tyre

If the coefficient of variation CV{(BFC) of the initial and the final braking test of the reference tyre within
one braking test cycle is greater than 3 % discard all data and repeat the test for all tyres (the candidate
tyres and the reference tyre).

6.7.1.3 For the candidate tyre

The ¢oefficients of variation [see Formula (4)] are calculated for each candidate-tyre. If the coefficient
of vafriation CV(BFC) for one candidate tyre is greater than 3 %, discard the data for this capdidate tyre
and repeat the test.

6.7.3 Calculation of the adjusted braking force coefficients of the reference tyre

For the calculation of the wet grip index G(T,), the braking force coefficient BFC of the refer¢nce tyre set
is adjusted according to the positioning of each candidate tyre set(T,) within a given brakh[g test cycle.

Thisjadjusted braking force coefficient BFC,(R) of the refetence tyre is calculated in accordance with
Tabl¢ 2, where BFC,.(R;) and BFC,,.(R¢) are respectively‘the arithmetic means of the braking force
coefflicients in the initial and in the final braking test.of‘the reference tyre within a brakingltest cycle.

Table 2 — Calculation of the adjusted braking force coefficients BFC, 4(R) of the refefence tyre

If the number and the sequence | and the candidate the corresponding adjusted braking force
of candidate tyre sets within tyresetto be coefficient BFC, 4 (R) of the reference|tyre is cal-
adj
one braking test cycle is: qualified is: culated as follows:

1| Ri_Tl_Rf Tl BFCadj(R)z%X[BFCave (Ri)+BFC(ve (Rf )]

Ty BFCad]'(R)Z%XBFCave (Ri)_"%XBr ave (Rf)
2|R{-T;-T,-R¢ T 1 )

2 BFCad]'(R):AXBFCave (Ri)+AXBI ave (Rf)
E BFCyq; (R)= 3, X BFCyye (R; )+ /) X B Coye (R )

3| Ri-Ty 545 -T3 - R¢ T2 BFCadj(R)z%X[BFCave(Ri)'i'BFC(ve(Rf )]
Ts BFCadj(R)Z%XBFCave (Ri)+%XBF ave (Rf)

6.7. Caleulation-of the relative-wet grip-index-ofthe tyre

The wet grip index G(T,) represents the relative performance of the candidate tyre T, (n = 1, 2,
compared to the reference tyre. The way to obtain it depends on the test conflguratlon as defmed in
6.5.1, by applying the formulae contained in Table 3 (see Figure 1 for nomenclature explanation).
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Table 3 — Calculation of the relative wet grip index of the tyre

Configuration 1: Candidate tyres ( BFC,,. (T,)

on both axles n)= m

Configuration 2: Candidate tyres BFC,, (T, )x[a +b+hx BFCyg; (R)] —axBFCyg; (R)
on front axle and reference tyres | G(T,) =

on rear axle BFC,4j (R)X[b+hXBFCyy (T, )]
Configuration 3: Candidate tyres BFCy, (T, )x[—a —b+hxBFCyq (R)] +bXBFCyq (R)
on rear axle and reference tyres | G(T,)=

on front axle BFC,q5 (R)X [~a+hxBFCyy (T,)]

where

a is the horifontal distance (m) between front axle and centre of gravity of the loaded vehicle;
b is the horizontal distance (m) between rear axle and centre of gravity of the loaded vehicle;

h is the vertical distance (m) between ground level and centre of gravity of the loaded vehicle; when h is nojt
precisely knpwn, these worst-case values shall apply: 1,2 m for configuration 2 and 1,5 m forgonfiguratior] 3.

R
| |
|

1 7l

N

Key
X1 longitudinal (X-direction) force of the front tyre on the’road
X2 longitudjnal (X-direction) force of the rear tyre.on;the road
Z1 normal (-direction) force of the front tyre on the road
Z2 normal (f-direction) force of the rear tyre on the road
centre of gravity of the loaded vehiclé
horizontpl distance between front axle and centre of gravity of the loaded vehicle
horizontpl distance between réar-axle and centre of gravity of the loaded vehicle

mass (infkilograms) of/thedoaded vehicle

G
a
b
h  vertical distance between ground level and centre of gravity of the loaded vehicle
m
y loaded vghicle accelexation (m-s=2)

g

acceleration due:to the gravity (m-s=2)

Figure 1 — Nomenclature explanation related to wet grip index of the tyre

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 not be possible. This approach uses an intermediate tyre,
hereinafter called the control tyre.
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6.8.2 Principle of the approach

The principle is the use of a control tyre and two different vehicles for the assessment of a candidate
tyre set in comparison with a reference tyre set, where one vehicle can be fitted with the reference tyre
set and the control tyre set, the other with the control tyre set and the candidate tyre set. All conditions
shall be in conformity with 6.2 to 6.5.

The control tyre set (4 tyres or 6 tyres) shall be physically the same set used for the first and second
assessments described hereafter.

The first assessment is a comparison between the control tyre C and the reference tyre. The result [wet

gr]p ndex G (CWis the relative efficiencv of the control tvre compared to the reference ture.
T " " "

The j§econd assessment is a comparison between the candidate tyre T, and the controltyke €. The result
[wetlgrip index G,(T,)] is the relative efficiency of the candidate tyre compared to tlie contyol tyre.

The $econd assessment shall be done on the same track as the first one within eneweek mgximum. The
wetted surface temperature shall be within +5 °C of the temperature of the first’assessment.

The wet grip index G(T,) of the candidate tyre T, compared to the-Feference tyre is [deduced by
multjplying the relative efficiencies calculated above:

¢(T,) =Gy (C)xG(Ty)
Wheh the test expert decides to use an SRTT tyre as a conttol tyre (i.e. in the test procedurg two SRTTs
are dompared directly instead of an SRTT with a controktyre), the result of the comparigon between

the §RTTs is called the “local shift factor”. The use ef‘a previous SRTT comparison is dllowed. The
comparison results shall be checked periodically.

6.8.3 Selection of a set of tyres as a control-tyre set

A control tyre set is a group of identical tyres made in the same factory during a one-week period.

6.8.4 Storage and preservation of control tyres

Before the first assessment (control tyre/reference tyre), normal storage conditions can be used. It is
necepsary for all the tyres of\a)control tyre set to have been stored in the same conditions.

As sqon as the control tyre set has been assessed in comparison with the reference tyre, specific storage
condjiitions shall be applied for “control tyre replacements”.

6.8.3 Replacement of control tyres

Wheh irregilar wear or damage results from tests, or when wear influences the test results, the use of
the tjyre shall be discontinued.

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 on 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 50 km/h.

©1S0 2021 - All rights reserved 11


https://standardsiso.com/api/?name=c8ee23a922de96c75ac17846cbc6ca74

ISO 15222:

2021(E)

7.2 Apparatus

7.2.1 The test apparatus consists of a tow vehicle and trailer or a tyre test vehicle.

7.2.1.1 The testapparatus shall have the capability of maintaining the specified speed, (50 * 2) km/h,
even under the maximum braking forces.

7.2.1.2 The test apparatus shall be equipped with one test position and the following accessories:

equipment to actuate brakes on the test position;

a water
used;

recordi
water a

7.2.2 The
vertical load
play and eng
provide ade

7.2.3 The
system whi
longitudinal

7.2.4 The
application

7.2.5 The

7.2.6 The
tank, which|
pavement a
water layer
splash and
directed toy
shall strike
100 mm abq
expected to
at least 25 1
edges. The Y

tank to store sufficient water to supply the watering system, unless external wateri

g equipment to record signals from transducers installed at the test positionand to mo
bplication rate if the self-watering option is used.

limiting change of toe and camber for the test position shall be within #0,5° with maxi
|. Suspension arms and bushings shall have sufficient rigidity nécessary to minimizg
ure compliance under application of maximum braking forces. Fhe suspension system
Huate load-carrying capacity and be of such a design as to is6late suspension resonang

test position shall be equipped with a typical or special automotive hydraulic h
h can apply sufficient braking torque to produce thedmaximum value of braking test
force at the conditions specified.

brake application system shall be able to-gontrol the time interval between initial &
hind peak longitudinal force as specified in7.5.3.2.

test apparatus shall have provisions for adjustment of vertical load as specified in 7.5.]

apparatus may be optionally equipped with a pavement-wetting system, less the stq
in the case of the traileris"mounted on the tow vehicle. The water being applied t

ng is

nitor

mum
free
shall

rake
Theel

rake

=

rage
b the

head of the test tyres shall be supplied by a nozzle suitably designed to ensure th

vards the test tyre and pointed towards the pavement at an angle of 15° to 30°. The

The quantit

the

encountered by the testtyre has a uniform cross-section at the test speed with a minimum
over-spray. The nézzle configuration and position shall ensure that the water jetf are

ater

he pavement0,25 m to 0,5 m ahead of the centre of tyre contact. The nozzle shall be lo¢ated
ve the pavement or at the minimum height required to clear obstacles which the tester is
encounter)but in no case more than 200 mm above the pavement. The water layer shill be
hm wider than the test tyre tread and applied so the tyre is centrally located between the
oldme of water per unit of wetted width shall be directly proportional to the test speed.

of water applied at 50 km/h shall be 14 1/s per metre of the width of the wetted surface.

The nominal

7.3

values of rate of water application shall be maintained within +10 %.

Instrumentation

7.3.1 General

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.
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7.3.2 General requirements for measurement system

7.3.2.1 General

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

— overall system accuracy, force: £2,0 % of the full scale of the vertical load or braking force;

— overall system accuracy, speed: £1,5 % of speed or +1,0 km/h, whichever is greater.

7.3.1.2 Vehicle speed

To

easure vehicle speed, a fifth wheel or non-contact precision (including, for exaniple,

speefl-measuring system shall be used. Output may be directly displayed to the'driver

sim

7.3.2

The
road

taneously recorded.

.3 Braking forces

braking force-measuring transducers shall measure longitudinal”force generated
interface as a result of brake application within a range from 0% to at least 125 % o

vertical load. The transducer design and location shall minimize inertial effects and vibrat

meck

7.3.2
The ¥

janical resonance.

.4 Vertical load

rertical load-measuring transducer shall measure'the vertical load at the test position

application. The transducer shall have the same specifications as described previously.

7.3.2

All S
and
requ

.5 Signal conditioning and recording' system

ignal conditioning and recording equipment shall provide linear output with ned
lata reading resolution to meet-the specified previous requirements. In addition, t}
rements apply.

The minimum frequency response shall be flat from 0 Hz to 100 Hz within 1 % full sc

The minimum sampling frequency of digital signals shall be 100 Hz. Tyre vertical 1g
b

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

rce, vehicle and:wheel speeds and a time base must be recorded in phase (0 Hz to 1
aximum phasedifference of 0,1 rad).

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

radar, GPS)
and may be

ht the tyre-
f the applied
ion-induced

uring brake

essary gain
ne following

hle.

ad, braking
0 Hz with a

Th€inputimpedance shall be atleast 10 times larger than the output impedance of the s}

gnal source.

7.4

74.1

Selection and preparation of test tyres

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

Fit the test tyres on rims in accordance with ISO 4209-1 (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.

7.4.2 Place the fitted test tyres for a minimum of 2 h near the test site in such a location that they all
have the same ambient temperature prior to testing, and shield them from the sun to avoid excessive
heating by solar radiation.
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7.4.3 Check the test tyres for the specified inflation pressure at ambient temperature (cold), just
prior to testing. For the purpose of this document, the testing tyre cold inflation pressure p, shall be
calculated using Formula (1) again:

p. isthereference testinflation pressure corresponding to the indication of the inflation pressure
kad ont cidax

mag atha ci azalle
e O eSS0t Yo

Q. is the static test load of the tyre (see 7.6);

Q. isthe reference load associated with the load index.

NOTE Ifp,.is not marked on the sidewall, refer to the specified pressure in applicable tyreStandards majnuals
corresponding to maximum load capacity for single applications.

Check the tyre pressure just prior to testing at ambient temperature.
7.4.4 For tyre break-in, perform two braking runs.

7.4.5 Oneftyre set shall consist of the standard reference test tyre required for the evaluation qf the
test tyres (spe 5.4).

7.5 Preparation of the apparatus and the test track

7.5.1 Towed trailer

7.5.1.1 Install the test tyre on the measuring.device.

7.5.1.2 Load each of the wheels to théwspecified test load.

7.5.1.3 Adjust the hitch height and transverse position as necessary for a given test.

7.5.1.4 Check the wiring-connections between tow vehicle and the trailer for open circuits and short
circuits.

7.5.2 Tyrg test vehicle

7.5.2.1 Injtall the test tyre on the measuring device.

7.5.2.2 Load the test tyre to the specified test load.
7.5.3 Instrumentation and equipment

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

7.5.3.2 The rate of braking application shall be such that the time interval between initial application
of force and peak longitudinal force is in the range from 0,2 s to 1,0 s.
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7.5.4 Conditioning of the track

Condition the track by conducting at least 10 test runs at 50 km/h with a tyre not involved in the test
programme.

7.6 General test conditions

The test load shall be (75 £ 5) % of the load associated with the load index.

7.7 Procedure

7.7.1] Approach the test site in a straight line at the specified test speed, (50 + 2) km/Ah.
7.7.2| Startthe recording system.

7.7.3| Deliver water to the pavement ahead of the test tyre approximately 0,5-s prior to the application
of the brake (for a self-watering system).

7.7.4 When the test tyres reach the test site, apply the trailer brakes. The test should be run at the
sam¢ area on the test pad.

7.7.5| Stop the recording system.

7.7.6] For new tyres, the first two braking runs are:discarded for tyre break-in. Repeat 7Z.1.1 to 7.7.5 at
least|six times, making runs in the same direction.

7.7.7| Test consecutive sets of tyres by repeating 7.7.1 to 7.7.6, provided that the tests arg completed
with|n one day.

7.7.8| Test the reference tyre adjaéent to each set of test tyres, for example, in the seqpence R-T;-
T,-R-T3-T,-R, etc.,, where R = Reference tyre and T, = test tyre.

A maximum of three candidate-tyre sets may be tested within the same braking test cycle.
EXANPLE

The yun order for a braking test cycle with three candidate tyre sets (T; to T;) would be thg following:
Ri-T;-T,-Ty=sR¢

The yun order for a series of braking test cycles with a total of five candidate tyre sets (T, fo Ts) would
be the follawing:

R N M T T R /D T T R
i T L] L33 <719 7 T T

where the final braking test of the reference tyre set of the first braking test cycle serves as initial
braking test of the second braking test cycle.

7.8 Processing of measurement results

7.8.1 General
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7.8.1.1 Calculate the dynamic tyre braking force coefficient, u(t), for each test using Formula (5):

u(t) =

where
u() is

fu®

is

fhe)
fu (t)

the dynamic tyre braking force coefficient in real time;

the dynamic braking force in real time, in newtons;

(5)

f@ s
7.8.1.2 Us
force coeffid
should be fi
technique.

7.8.1.3 Calculate the average values y,

more repeat

7.8.2 Validation of results

For each brg

CV (Upeqi) = 100 x

where

oy =

nupeak,ave
The standar
7.8.2.1 Fd

If the coeffig
one braking

tyres and the refesence tyres).

the dynamic vertical load in real time, in newtons.

ing Formula (5) for dynamic tyre braking force coefficient, calculate the peak tyre brg
ient, Upeay, by determining the highest value of p(t) before lockup occurs. Analogue si
ltered to remove noise. Digitally recorded signals may be filtered using, a ntoving avg

eakave Of Peak braking force coeffjciénts, by averaging s
ed runs for each set of test and reference tyres for each test condition.

king test, the coefficient of variation of the pi,q,, CV{p.4x), is calculated as follows,

Ou
:upeak,ave

N

X Z(‘upeak,i - »upeak,ave )2

i=1

!

is the arithmetic mean of the peak braking force coefficients (ype,y ) of N test runs.

N-1

d deviation and average refer to the measured .o, values of all runs of that braking

r the reference tyre

ient of variation CV(4,,;) of the initial or the final braking test of the reference tyre w
test cycleds greater than 5 %, discard all data and repeat the test for all tyres (the cand

king
pnals
brage

ix or

est.

ithin
idate

pfha oo did oo b o

7822 F

I CIIC \,auuiuatc t_yl <o

The coefficients of variation are calculated for each candidate tyre. If the coefficient of variation
CV(Hpear) for one candidate tyre is greater than 5 %, discard the data for this candidate tyre and repeat

the test.

7.8.3 Calculation of the relative wet grip index of the tyre

For the calculation of the wet grip index G(T,), the peak braking force coefficient of the reference tyre
set is adjusted according to the positioning of each candidate tyre set (T,) within a given braking test

cycle.
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