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I.  Proposal

Annex 5amend to read:
“Annex 5

Testing method for measuring the wet grip indexG) of C1

tyres.

1. Mandatory standards
The following documents listed apply.

1.1. ASTM E 303-93 (Reapproved 2008), Standard Method for Measuring
Surface Frictional Properties Using the British &dom Tester.

1.2. ASTM E 501-08, Standard Specification for 8t Rib Tire for Pavement
Skid-Resistance Tests.

1.3. ASTM E 965-96 (Reapproved 2006), Standard Method for Measuring
Pavement Macrotexture Depth Using a Volumetric Tiégplne.

1.4. ASTM E 1136-93 (Reapproved 2003), StandarcciBpation for a Radial
Standard Reference Test Tire (“SRTT14").

1.5. ASTM F 2493-08, Standard Specification for adRl Standard Reference
Test Tire (“SRTT16").

2. Definitions
For the purposes of testing wet grip of C1 tyres:

2.1. “test run” means a single pass of a loaded tyre over a dieshtrack
surface.

2.2. “test tyre(s)” means a candidate tyre, a reference tyre or aatdyte or tyre
set that is used in a test run.

2.3. “candidate tyre(s) (T)" means a tyre or a tyre set that is tested for the
purpose of calculating its wet grip index.

2.4, “reference tyre(s) (R)’'means a tyre or a tyre set that has the chardatsris

indicated in ASTM F 2493-08 and referred to as &ad Reference Test
Tyre 16 inches (SRTT16").

2.5. “control tyre(s) (C)” means an intermediate tyre or a set of intermedjaes
which is used when the candidate tyre and the eréer tyre cannot be
directly compared on the same vehicle.

2.6. “braking force of a tyre”means the longitudinal force, expressed in newton,
resulting from braking torque application.

2.7. “braking force coefficient of a tyre (BFC)means the ratio of the braking
force to the vertical load.

2.8. “peak braking force coefficient of a tyrefheans the maximum value of a
tyre braking force coefficient that occurs priontbeel lockup as the braking
torque is progressively increased.
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2.9. “lockup of a wheel”means the condition of a wheel in which its rataail
velocity about the wheel spin axis is zero ang prievented from rotating in
the presence of applied wheel torque.

2.10. “vertical load” means the load in newton imposed on the tyre pelipelar
to the road surface.

2.11. “tyre test vehicle” means a dedicated special purpose vehicle whish ha
instruments to measure the vertical and the lodgial forces on one test
tyre during braking.

3. General test conditions
3.1. Track characteristics
The test track shall have the following charactess

3.1.1. The surface shall have a dense asphaltcewfih a uniform gradient of not
more than 2 per cent and shall not deviate mone éhaam when tested with
a 3 m straight edge.

3.1.2. The surface shall have a pavement of unifage, composition, and wear.
The test surface shall be free of loose materidlfareign deposits.

3.1.3. The maximum chipping size shall be 10 mntefémces permitted from 8
mm to 13 mm).

3.1.4. The texture depth as measured by a sant ghatl be 0.7 + 0.3 mm. It shall
be measured in accordance with ASTM E 965-96 (Remepd 2006).

3.1.5. The wetted frictional properties of the aod shall be measured with either
method (a) or (b) in section 3.2.

3.2. Methods to measure the wetted frictional prioge of the surface

3.2.1. British Pendulum Number (BPN) method

The British Pendulum Number method shall be asmddfin ASTM E 303-
93 (Reapproved in 2008).

Pad rubber component formulation and physical grigs shall be as
specified in ASTM E 501-08.

The averaged British Pendulum Number (BPN) shalbbtween 42 and 60
BPN after temperature correction as follows.

BPN shall be corrected by the wetted road surf@eeperature. Unless
temperature correction recommendations are indicatg the British
pendulum manufacturer, the following formula isdise

BPN = BPN(measured value) + temperature correction
temperature correction = -0.0008+ 0.34t - 6.1
wheret is the wetted road surface temperature in degreésus.

Effects of slider pad wear: The pad shall be resdofor maximum wear

when the wear on the striking edge of the slidaches 3.2 mm in the plane
of the slider or 1.6 mm vertical to it in accordanwith section 5.2.2 and
Figure 3 of ASTM E 303-93 (Reapproved 2008).

For the purpose of checking track surface BPN isterscy for the
measurement of wet grip on an instrumented passeage the BPN values
of the test track should not vary over the enti@ppging distance so as to
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3.2.2.

3.3.

4.1.
4.1.1.

decrease the dispersion of test results. The wéitdtbnal properties of the
surface shall be measured five times at each pbittie BPN measurement
every 10 meters and the coefficient of variationthef averaged BPN shall
not exceed 10 per cent.

ASTM E 1136 Standard Reference Test Tyr&'EL4") method

By derogation with point (4) of sectiorr 2this method uses the reference
tyre that has the characteristics indicated in ASEM136-93 (Reapproved
2003) and referred to as SRTT14”

The average peak braking force coefficigntday of the SRTT14” shall be
0.7 £ 0.1 at 65 km/h.

The average peak braking force coefficigntd a4 of the SRTT14” shall be
corrected by the wetted road surface temperatufellas/s:

peak braking force coefficienfufeakad = peak braking force coefficient
(measured) + temperature correction

temperature correction = 0.0035tx 0)
wheret is the wetted road surface temperature in dedfe¢sus.
Atmospheric conditions

The wind conditions shall not interfere with wegiof the surface (wind-
shields are allowed).

Both the wetted surface temperature and the ambégnperature shall be
between 2°C and 20°C for snow tyres and 5°C an@ 38° normal tyres.

The wetted surface temperature shall not varyndgutihe test by more than
10°C.

The ambient temperature must remain close to thettedr surface
temperature; the difference between the ambient taedwetted surface
temperatures must be less than 10°C.

Testing methods for measuring wet grip

For the calculation of the wet grip index (G) ofandidate tyre, the wet grip
braking performance of the candidate tyre is comgbaio the wet grip

braking performance of the reference tyre on a clehiravelling straight

ahead on a wet, paved surface. It is measured ovith of the following

methods:

(a) Vehicle method consisting of testing a setywés mounted on an
instrumented passenger car;

(b)  Testing method using a trailer towed by a viehior a tyre test
vehicle, equipped with the test tyre(s).

Testing method using an instrumented passexger

Principle

* Note by the secretariaCross reference not clear.
! The size of the ASTM E 1136 SRTT is P195/75R14
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The testing method covers a procedure for meggutie deceleration
performance of C1 tyres during braking, using astriimmented passenger car
equipped with an Antilock Braking System (ABS), wheinstrumented
passenger car' means a passenger car that is Viftbdthe measuring
equipment listed in section 4.1.2.2 for the purpoehis testing method.
Starting with a defined initial speed, the brakes @pplied hard enough on
four wheels at the same time to activate the AB® dverage deceleration is
calculated between two pre-defined speeds.

4.1.2. Equipment
4.1.2.1. Vehicle
Permitted modifications on the passenger car sfellws:

(@) those allowing the number of tyre sizes that ba mounted on the
vehicle to be increased,;

(b)  those permitting automatic activation of theaking device to be
installed;

(c)  Any other modification of the braking systenpi®hibited.
4.1.2.2. Measuring equipment

The vehicle shall be fitted with a sensor suitdiole measuring speed on a
wet surface and distance covered between two speeds

To measure vehicle speed, a fifth wheel or nortaminspeed-measuring
system shall be used.

4.1.3. Conditioning of the test track and wettilogdition

the test track surface shall be watered at legétain hour prior to testing in

order to equalize the surface temperature and wataperature. External

watering should be supplied continuously throughesting. For the whole

testing area, the water depth shall be 1.0 + 0.5 measured from the peak
of the pavement.

The test track should then be conditioned by cotidg at least ten test runs
with tyres not involved in the test programme ak@th.

4.1.4. Tyres and rims
4.1.4.1. Tyre preparation and break-in

The test tyres shall be trimmed to remove all ylvetances on the tread
surface caused by mould air vents or flashes atdrjooctions.

The test tyres shall be mounted on the test rimladed by the tyre
manufacturer.

A proper bead seat should be achieved by the use sfitable lubricant.
Excessive use of lubricant should be avoided toegeslipping of the tyre
on the wheel rim.

The test tyres/rim assemblies shall be storedlocation for a minimum of

two hours such that they all have the same amligmperature prior to

testing. They should be shielded from the sun wdhexcessive heating by
solar radiation.

For tyre break-in, two braking runs shall be perfed.
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4.1.4.2.

4.1.4.3.

4.1.5.
4.1.5.1.

4.1.5.1.1.
4.1.5.1.2.

4.1.5.1.3.
4.15.1.3.1.

4.1.5.1.3.2.

4.1.5.1.4.

4.15.2.

4.1.5.2.1.

4.1.5.2.2.

Tyre load

The static load on each axle tyre shall lie betw&@ per cent and 90 per cent
of the tested tyre load capacity. Tyre loads onstimae axle should not differ
by more than 10 per cent.

Tyre inflation pressure

On the front and rear axles, the inflation pressushall be 220 kPa (for
standard- and extra-load tyres). The tyre presshoald be checked just
prior to testing at ambient temperature and adjlisteequired.

Procedure

Test run
The following test procedure applies for each test

The passenger car is driven in a stréiigh up to 85 + 2 km/h.

Once the passenger car has reached B%knt/h, the brakes are always
activated at the same place on the test trackresfeo as 'braking starting
point', with a longitudinal tolerance of 5 m andransverse tolerance of
0.5m.

The brakes are activated either autoaigtior manually.

The automatic activation of the brakeserformed by means of a detection
system made of two parts, one indexed to the task tand one on board the
passenger car.

The manual activation of the brakgsedds on the type of transmission as
follows. In both cases, a minimum of 600 N pedébre$ is required.

For manual transmission, the driver should rel¢bseclutch and depress the
brake pedal sharply, holding it down as long asessary to perform the
measurement.

For automatic transmission, the driver should ctefeeutral gear and then
depress the brake pedal sharply, holding it dowroag as necessary to
perform the measurement.

The average deceleration is calculagddden 80 km/h and 20 km/h.

If any of the specifications listed above (incluglirspeed tolerance,
longitudinal and transverse tolerance for the brgkstarting point, and
braking time) are not met when a test run is mabe, measurement is
discarded and a new test run is made.

Test cycle

A number of test runs are made in order to meashwavet grip index of a
set of candidate tyres (T) according to the follogvprocedure, whereby each
test run shall be made in the same direction antbupree different set of
candidate tyres may be measured within the sarmeyele:

First, the set of reference tyres arentenl on the instrumented passenger
car.

After at least three valid measurembatisg been made in accordance with
section 4.1.5.1., the set of reference tyres itacepl by a set of candidate
tyres.
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4.1.5.2.3. After six valid measurements of the idate tyres are performed, two more
set of candidate tyres may be measured.

4.1.5.2.4. The test cycle is closed by three mat&lymeasurements of the same set of
reference tyres as at the beginning of the tedecyc

Examples:

(@)  The run order for a test cycle of three setsafdidate tyres (T1 to
T3) plus a set of reference tyres (R) would befefiewing:

R-T1-T2-T3-R

(b)  The run order for a test cycle of five setcahdidate tyres (T1 to T5)
plus a set of reference tyres (R) would be thefaithg:

R-T1-T2-T3-R-T4-T5-R
4.1.6. Processing of measurement results
4.1.6.1. Calculation of the average deceleratfdd) (

The average deceleratiohld) is calculated for each valid test run in fas
follows:

Sf2_8|2
AD=|————
2d

where:
S is the final speed in m*sS = 20 km/h = 5.556 m’s
S is the initial speed in m'sS = 80 km/h = 22.222 mi’s
dis the distance covered in m betwé&andS.

4.1.6.2. Validation of results
TheAD coefficient of variation is calculated as follows:
(Standard Deviation / Average) x 100.

For the reference tyre®R). If the AD coefficient of variation of any two
consecutive groups of three test runs of the ratereyre set is higher than 3
per cent, all data should be discarded and therépstated for all test tyres
(the candidate tyres and the reference tyres).

For the candidate tyrgd): The AD coefficients of variation are calculated
for each candidate tyre set. If one coefficienvarfiation is higher than 3 per
cent, the data should be discarded and the tesateg for that candidate tyre
set.

4.1.6.3. Calculation of adjusted average decetardfa)

The average deceleratiorAl) of the reference tyre set used for the
calculation of its braking force coefficient is asdfed according to the
positioning of each candidate tyre set in a gie= tycle.

This adjustedAD of the reference tyreR@ is calculated in m%in
accordance with table 1 whelRg is the average of th&D values in the first
test of the reference tyre set (R) dds the average of th&D values in the
second test of the same reference tyre set (R).
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Table 1

Number of sets of candidate Set of candidate tyres Ra

tyres within one test cycle

1 T1 Ra=1/2 (R+R)
(R-T1-R)
2 T1 Ra=2/3R+13R
(R-T1-T2-R)
T2 Ra=1/3R+2/3R
3 T1 Ra=3/4R+1/4R
(R-T1-T2-T3-R)
T2 Ra = 1/2 (R+R,)
T3 Ra=1/4 R+3/4R

4.1.6.4.

Table 2

Calculation of the braking force coeffitdi¢BFC)

The braking force coefficienBEC) is calculated for a braking on the two
axles according to Table 2 whefa (a = 1, 2 or 3) is the average of tA®
values for each candidate t\(E) set that is part of a test cycle.

Test Tyre Braking force coefficient

Reference tyre BFC(R= | Rag

Candidate tyre BFC(T)= | Talg

g is the acceleration due to gravigs 9.81 m-g

4.1.6.5.

4.1.7.

4.1.7.1.

Calculation of the wet grip index of ttendidate tyre

The wet grip index of the candidate ty&(1)) is calculated as follows:

G(T) = BFC() x125+ax(t—t,) + bx(m - loﬂ x107
BFC(R) BFC(R,)

where:

t is the measured wet surface temperature in degedsiu€ when the
candidate tyréT) is tested

to is the wet surface reference temperature conditigr20°C for normal
tyres andy=10°C for snow tyres

BFC(R) is the braking force coefficient for the referemge in the reference
conditions, BFC() = 0.68

a= -0.4232 and = -8.297 for normal tyreqa = 0.7721 and = 31.18 for
snow tyres

Wet grip performance comparison betweenndidate tyre and a reference
tyre using a control tyre

General

Where the candidate tyre size is significantlyfedént from that of the
reference tyre, a direct comparison on the santeumgnted passenger car



ECE/TRANS/WP.29/GRRF/2011/12

4.1.7.2.

4.1.7.3.

4.1.7.4.

4.2.
4.2.1.

may not be possible. This testing method uses dernrediate tyre,
hereinafter called the control tyre as definedomp5 of section 2.

Principle of the approach

The principle is the use of a control tyre set amd different instrumented
passenger cars for the test cycle of a candidagesst in comparison with a
reference tyre set.

One instrumented passenger car is fitted withréfierence tyre set followed
by the control tyre set, the other with the controk set followed by the
candidate tyre set.

The specifications listed in sections 4.1.2. th4tapply.

The first test cycle is a comparison between toetrol tyre set and the
reference tyre set.

The second test cycle is a comparison betweenahdidate tyre set and the
control tyre set. It is done on the same test teauk during the same day as
the first test cycle. The wetted surface tempeeasimall be within + 5 °C of
the temperature of the first test cycle. The saorgrol tyre set shall be used
for the first and the second test cycles.

The wet grip index of the candidate ty&T))is calculated as follows:
G(T) = Gl X Gg
where:

G, is the relative wet grip index of the control ty{@) compared to the
reference tyréR) calculated as follows:

G, = BFC(©) x125+ax(t—t,) + bx(m - J,Oﬂ x107?
BFC(R) BFC(Ry)

G, is the relative wet grip index of the candidatestfT) compared to the
control tyre(C) calculated as follows:

_ BFC(T)
> BFC(C)
Storage and preservation

It is necessary that all the tyres of a controé tyet have been stored in the
same conditions. As soon as the control tyre set been tested in
comparison with the reference tyre, the specificagie conditions defined in
ASTM E 1136-93 (Reapproved 2003) shall be applied.

Replacement of reference tyres and cotytres

When irregular wear or damage results from testsyhen wear influences
the test results, the use of the tyre shall beodiscued.

Testing method using a trailer towed by aslehir a tyre test vehicle
Principle

The measurements are conducted on test tyres stbonta trailer towed by
a vehicle (hereafter referred to as tow vehiclepmora tyre test vehicle. The
brake in the test position is applied firmly urdiifficient braking torque is
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4.2.2.
4.2.2.1.

4.2.2.2.

generated to produce the maximum braking force wilitoccur prior to
wheel lockup at a test speed of 65 km/h.

Equipment
Tow vehicle and trailer or tyre test végic

The tow vehicle or the tyre test vehicle shall énathe capability of
maintaining the specified speed of 65 + 2 km/h euader the maximum
braking forces.

The trailer or the tyre test vehicle shall be pped with one place where the
tyre can be fitted for measurement purposes hereedtled 'test position' and
the following accessories:

(a) equipment to activate brakes in the test positi

(b) a water tank to store sufficient water to syptite road surface
wetting system, unless external watering is used,;

(c)  recording equipment to record signals fromddters installed at the
test position and to monitor water application riétie self-watering
option is used.

The maximum variation of toe-settings and cambeteafor the test position
shall be within £ 0.5° with maximum vertical loaBuspension arms and
bushings shall have sufficient rigidity necessaryntinimize free play and
ensure compliance under application of maximum ibgakforces. The

suspension system shall provide adequate loadiegrioapacity and be of
such a design as to isolate suspension resonance.

The test position shall be equipped with a typ@aaspecial automotive brake
system which can apply sufficient braking torqueptoduce the maximum
value of braking test wheel longitudinal forcels tonditions specified.

The brake application system shall be able to obritie time interval
between initial brake application and peak longitatiforce as specified in
section 4.2.7.1.

The trailer or the tyre test vehicle shall be desiyto accommodate the
range of candidate tyre sizes to be tested.

The trailer or the tyre test vehicle shall havevjsions for adjustment of
vertical load as specified in section 4.2.5.2.

Measuring equipment

The test wheel position on the trailer or the tyst vehicle shall be equipped
with a rotational wheel velocity measuring systend avith transducers to
measure the braking force and vertical load atebewheel.

General requirements for measurement system: Téteuimentation system
shall conform to the following overall requiremeitisambient temperatures
between 0 °C and 45 °C:

(@) overall system accuracy, force: £ 1,5 per adrthe full scale of the
vertical load or braking force;

(b)  overall system accuracy, speed: £ 1,5 per ckapeed or £ 1.0 km/h,
whichever is greater.
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4.2.3.

4.2.4.

Vehicle speed: To measure vehicle speed, a fifteeitor non-contact
precision speed-measuring system should be used.

Braking forces: The braking force-measuring trawsdsi shall measure
longitudinal force generated at the tyre—road fatsx as a result of brake
application within a range from O per cent to aske125 per cent of the
applied vertical load. The transducer design arghtlon shall minimize

inertial effects and vibration-induced mechaniesianance.

Vertical load: The vertical load-measuring transstushall measure the
vertical load at the test position during brakelmpgion. The transducer shall
have the same specifications as described preyiousl|

Signal conditioning and recording system: All sigr@nditioning and
recording equipment shall provide linear outputwiecessary gain and data
reading resolution to meet the specified previeguirements. In addition,
the following requirements apply:

(@  The minimum frequency response shall be flamfi0 Hz to 50 Hz
(100 Hz) within = 1 per cent full scale;

(b)  The signal-to-noise ratio shall be at least.20/

(c)  The gain shall be sufficient to permit full-ealisplay for full-scale
input signal level;

(d)  The input impedance shall be at least ten tilaeger than the output
impedance of the signal source;

(e)  The equipment shall be insensitive to vibratjoacceleration, and
changes in ambient temperature.

Conditioning of the test track

The test track should be conditioned by conducéingast ten test runs with
tyres not involved in the test program at 65 + 2tkm

Wetting conditions

The tow vehicle and trailer or the tyre test véhienay be optionally
equipped with a pavement-wetting system, lesstirage tank, which, in the
case of the trailer, is mounted on the tow vehitle water being applied to
the pavement ahead of the test tyres shall be iedpply a nozzle suitably
designed to ensure that the water layer encounteyethe test tyre has a
uniform cross section at the test speed with ammini splash and overspray.

The nozzle configuration and position shall enstlnat the water jets are
directed towards the test tyre and pointed towHredgpavement at an angle of
20° to 30°.

The water shall strike the pavement 250 mm to @0 ahead of the centre
of tyre contact. The nozzle shall be located 25 atrove the pavement or at
the minimum height required to clear obstacles Wiie tester is expected to
encounter, but in no case more than 100 mm abe&vpabement.

The water layer shall be at least 25 mm wider ttrentest tyre tread and
applied so the tyre is centrally located betweenetiges. Water delivery rate
shall ensure a water depth of 1.0 + 0.5 mm and bkatonsistent throughout
the test to within £ 10 per cent. The volume ofevaier unit of wetted width

shall be directly proportional to the test speelde fuantity of water applied

11



ECE/TRANS/WP.29/GRRF/2011/12

12

4.2.5.
4.2.5.1.

4.2.5.2.

4.2.5.3.

4.2.6.
4.2.6.1.

4.2.6.2.

4.2.7.
4.2.7.1.

4.2.7.1.1.

4.2.7.1.2.

at 65 km/h shall be 18 f'per meter of width of wetted surface in case of a
water depth of 1.0 mm.

Tyres and rims
Tyre preparation and break-in

The test tyres shall be trimmed to remove all ylvsetances on the tread
surface caused by mould air vents or flashes atdrjooctions.

The test tyre shall be mounted on the test rimladed by the tyre
manufacturer.

A proper bead seat should be achieved by the fige smitable lubricant.
Excessive use of lubricant should be avoided togireslipping of the tyre
on the wheel rim.

The test tyres/rim assemblies shall be storedlocation for a minimum of
two hours such that they all have the same amb&mperature prior to
testing. They should be shielded from the sun tmchexcessive heating by
solar radiation.

For tyre break-in, two braking runs shall be perfed under the load,
pressure and speed as specified in 4.2.5.2, 42613.2.7.1 respectively.

Tyre load
The test load on the test tyre is 75 + 5 per oétite tyre load capacity.
Tyre inflation pressure

The test tyre cold inflation pressure shall be kB@ for standard-load tyres.
For extra-load tyres, the cold inflation pressuralishe 220 kPa.

The tyre pressure should be checked just pritedting at ambient temperature and

adjusted if required.
Preparation of the tow vehicle and trailethe tyre test vehicle
Trailer

For one axle trailers, the hitch height and transe position shall be adjusted
once the test tyre has been loaded to the spe¢éd#doad in order to avoid
any disturbance of the measuring results. The tadgial distance from the
centre line of the articulation point of the coumglito the transverse centre
line of the axle of the trailer shall be at least times the “hitch height” or
the “coupling (hitch) height”.

Instrumentation and equipment

Install the fifth wheel, when used, in accordamaéh the manufacturer’s
specifications and locate it as near as possibileetanid-track position of the
tow trailer or the tyre test vehicle.

Procedure
Test run
The following procedure applies for each test run:

The tow vehicle or the tyre test vehisledriven onto the test track in a
straight line at the specified test speed 65 + Zhkm

The recording system is launched.
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4.2.7.1.3.

4.2.7.1.4.

4.2.7.1.5.
4.2.7.2.

4.2.7.2.1.
4.2.7.2.2.

4.2.7.2.3.

4.2.7.2.4.

4.2.8.
4.2.8.1.

4.2.8.2.

H(t) =‘

Water is delivered to the pavement aloédlde test tyre approximately 0.5 s
prior to brake application (for internal wateringsgem).

The trailer brakes are activated withimetres of a measurement point of the
wetted frictional properties of the surface anddsdepth in accordance with
points 4 and 5 of section 3.1. The rate of brakapglication shall be such
that the time interval between initial applicatiasf force and peak
longitudinal force is in the range 0.2 sto 0.5 s.

The recording system is stopped.
Test cycle

A number of test runs are made in order to mea$arevet grip index of the
candidate tyre (T) according to the following prdaee, whereby each test
run shall be made at the same spot on the tegtarat in the same direction.
Up to three candidate tyres may be measured witiensame test cycle,
provided that the tests are completed within one da

First, the reference tyre is tested.

After at least six valid measurements performed in accordance with
section 4.2.7.1, the reference tyre is replacethbyandidate tyre.

After six valid measurements of the idete tyre are performed, two more
candidate tyres may be measured.

The test cycle is closed by six moreidvaheasurements of the same
reference tyre as at the beginning of the testecycl

Examples:

(@  The run order for a test cycle of three canteidgres (T1 to T3) plus
the reference tyre (R) would be the following:

R-T1-T2-T3-R

(b)  The run order for a test cycle of five candédatres (T1 to T5) plus
the reference tyre R would be the following:

R-T1-T2-T3-R-T4-T5-R
Processing of measurement results
Calculation of the peak braking force tiornt

The tyre peak braking force coefficiept,{) is the highest value qi(t) before lockup
occurs calculated as follows for each test run.légee signals should be filtered to
remove noise. Digitally recorded signals must berd using a moving average
technique.

fh()
fu(t)

where:

K(t) is the dynamic tyre braking force coefficient @attime;
fh(t) is the dynamic braking force in real time, in N;

fv(t) is the dynamic vertical load in real time, in N.

Validation of results
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4.2.8.3.

4.2.8.5.

14

G(T) =

Thepyeak coefficient of variation is calculated as follows:
(Standard Deviation / Average) x 100

For the reference tyr@R): If the coefficient of variation of the peak bragi
force coefficient i,ca Of the reference tyre is higher than 5 per cdhtjada
should be discarded and the test repeated foreslltyres (the candidate
tyre(s) and the reference tyre).

For the candidate tyre(§)): The coefficient of variation of the peak braking
force coefficient |l,ea) iS calculated for each candidate tyre. If one
coefficient of variation is higher than 5 per cehg data should be discarded
and the test repeated for this candidate tyre.

Calculation of the adjusted average peakilg force coefficient

The average peak braking force coefficient ofréference tyre used for the
calculation of its braking force coefficient is asfed according to the
positioning of each candidate tyre in a given ¢tgste.

This adjusted average peak braking force coefficef the reference tyre
(R is calculated in accordance with table 3 wherdsRhe average peak
tyre braking coefficient in the first test of theference tyre (R) anig, is the
average peak tyre braking coefficient in the sedestiof the same reference
tyre (R).

Table 3
Number of candidate tyre(s) within ong candidate tyre Ra
test cycle
1 T1 Ra=12 (R+ R)
(Rr-T1-Ry)
2 T1 Ra=23R +1/3R
(R-T1-T2-Ry)
T2 Ra=1/3R +2/3 R
3 T1 Ra=3/4R+1/4R
(R-T1-T2-T3-R)
T2 Ra=1/2 (R +Ry)
T3 Ra=14R +3/4R
Table 4
Test tyre Mpeak,ave
Reference tyre Hpeak.avéR)=Raas per Table 3
Candidate tyre HpeakavkT) = Ta

Calculation of the wet grip index of ttendidate tyre

The wet grip index of the candidate tyT)) is calculated as follows:

,upeakave (T)

peakave

,upeakave( R)

x125+ax(t—t,)+bx
:upeakave(RO)

—J,oj x107?
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where:

t is the measured wet surface temperature in degedsiu€ when the
candidate tyr€T) is tested

t is the wet surface reference temperature condition
t;=20°C for normal tyre=10°C for snow tyres

MpeakavkRo) = 0,85 is the peak braking force coefficient floe reference tyre
in the reference conditions

a= -0,4232 and = -8,297 for normal tyreqa = 0,7721 and = 31,18 for
snow tyres"

15
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Annex 5, appendpamend to read:
"Appendix  Test reports examples of wet grip index.

Example 1Test report of wet grip index using trailer method

Test report number: Test date:

Type of road surface: Texture depth (mm):

W peak (SRTT14” E 1136): BPN:

Speed (km/h): Water depth (mm):

No. 1 2 3 4 5 6 7 8 10
Size

Service description

Tyre identification

Rim

Pattern

Load (N)

Pressure (kPa)

ppeak 1
2
3
4
5
6
7
8

Average

Standard deviatioa

(o/averageX5 per cent

Ra, Adjusted

Wet grip index

Surface temp. (°C)

Ambient temp. (°C)

Remarks

16
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Example 2Test report of wet grip index using passengemnuathod

Driver: | ‘Test date:

Track: Passenger Car: Initial speed (km/h):
Texture depth (mm): Brand: Final speed (km/h):
BPN: Model:
\Water depth (mm): Type

No. 1 2 3 4 5

Brand Uniroyal TYRE B TYRE C TYRE D Uniroyal

Pattern ASTM F 2493 |PATTERN B PATTERN C PATTERN D ASTM F 2493

SRTT16” SRTT16”

Size P225/60R16 SIZEB SIZEC SIZE D P225/60R16

Service description 97S LI/SS LI/SS LI/SS 97S

Tyre identification XXXXXXXXX YYYYYYYYY 777777777 NNNNNNNNN [ XXXXXXXXX

Rim

Front axle pressure (kPad)

Rear axle pressure (kPa

Front axle load (N)

Wet surface temp (°C)

Ambient temp (°C)

Braking|Average [Braking|Average |Braking|Average [Braking|Average |Braking|Average
distancedecelerationdistancedeceleratior|distancedeceleratior|distancedeceleratior|distancedeceleratior
(m)  (m/s) (m)  (m/s) (m)  (m/s) (m)  |m/s) (m)  |m/s)
Measurement 1
2
3
4
5
6
7
8
9
10
AverageAD (m/s)

Standard deviation (nf)s

Validation of results
Coeff. of variation (per
cent) < 3 per cent

Adjusted averag@D of
ref. tyre: R, (m/S)

BFC(R) reference tyre
(SRTT16")

BFC(T) candidate tyre

Wet grip index (%)

17
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Justification

1. The document is based on informal document GBR&HE4, taking into account a
number of small updates, mainly updated referetwatandards as well as a few linguistic
improvements and consistent use of metric units.

2. The European Union (EU) has adopted informatsmuirements for new tyres. The
new Regulation (EC) No 1222/2009 creates a laliglicheme for C1, C2 and C3 tyres
(tyres mainly fitted on passenger cars, light- aedvy-duty vehicles). It requires from 1
November 2012 that standardized information is Begmot only on fuel efficiency but
also on wet grip and external rolling noise, sd t@nsumers and end-users can make an
informed choice. It will guarantee that the infotioa is made available to end-users via
different media (e.g. electronic, catalogues, stisk The objective of this Regulation is to
promote the market transformation towards fuelegdfit tyres, together with safer and
quieter tyres.

3. Directed at the demand side, the Regulationymnlabelling complements the type
approval legislation on tyres which addresses thgply side by means of minimum

requirements. The minimum requirements governiniingp resistance, wet grip and

external rolling noise will start to take effecbfn 1 November 2012 through Regulation
(EC) No 2009/661 which will effectively require thall new tyres meet the relevant
requirements of the latest level of UNECE Regutatdo. 117. This will guarantee a

standard level of tyre quality, while further impements above these levels will be driven
by the labelling scheme.

4, This approach will ensure that all three paramsetwhich are essential for the end-
users, are optimized without improving one parametethe cost of the other. This is
crucial in particular in the replacement market,jalhaccounts for 78 per cent of market
share, where no initiatives currently support invesnts in improved performances beyond
the minimum requirements.

5. A revised test method for wet grip, aimed aitiimg the sources of variation such as
test track surfaces, temperature conditions asagedddressing the use of an outdated size
of the reference tyre, has been developed throbghEuropean Commission’s working
group, with participation of experts from EU Memb@gtates. The final text has been
incorporated into this proposal.

6. Currently, only C1 tyres are included for thet\gep testing/labelling, however, in
the future, it should be considered to include 6@ @3 tyres as well, once the work on the
ISO test method has been finalised (i.e. revisibiS® 15222 — expected by the first
quarter of 2011).

7. Finally, it should be emphasized that the ralitest method provided above and
introduced soon in EU law for the purpose of tyiedlling will be used as the basis of self-
declaration by manufacturers to support a clainradigg band. It would be in the interest
of the tyre industry to harmonize both test metheolds one used for type-approval and the
one used for labelling purposes by updating UNE@BURation No. 117 accordingly.




