Informal document NOGRRF-69-23
Transmitted by ETRTO (69th GRRF, 1-4 February 2011
agenda item 6(d))

Proposal to amend ECE/TRANS/WP29/GRRF/2011/12 -
Proposal for Supplement 1 to the 01 series of amements to
Regulation No. 117 (Tyre rolling noise and wet gri@mdhesion)

This document from the expert of ETRTO is a propasa amend the document
ECE/TRANS/WP29/GRRF/2011/12 - Proposal for Suppl@mé to the 01 series of
amendments to Regulation No. 117 (Tyre rolling ecésd wet grip adhesion) from the
European Commission. The original text is in bléefters. Additions are underlined and
deletions are strike through.

Additional justification are given in the sectiorETRTO additional comments and
justifications”.

As specific definitions are now included in annex 5

Delete paragraphs from 2.11 to 2.18 in documentuRégn No. 117 — Rev.l,
Incorporating all valid text up to:

Corrigendum 1 to the original version of the Retjala subject of Depositary Notification
C.N.557.2005.TREATIES-16 dated 15 July 2005

Corrigendum 2 to the original version of the Regiala subject of Depositary Notification
C.N.583.2006.TREATIES-1 dated 1 August 2006

01 series of amendments - Date of entry into fo2déebruary 2007

Corrigendum 1 to the 01 series of amendments, subfeédepositary Notification

C.N.554.2007.TREATIES-1 dated 9 May 2007.




In Annex 5as proposed in document GRRF/2011/12, amend to read

“Annex 5

Testing method for measuring the wet grip index®) of C1

tyres.
1.

1.1.
1.2.
1.3.
1.4.

15.

2.1
2.2.
2.3.

2.4.

2.5.

2.6.
2.7.

2.8.

Mandatory standards
The following documents listed apply.

ASTM E 303-93 (Reapproved 2008), Standard Wethod for Measuring
Surface Frictional Properties Using the British ®@dom Tester.

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

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

ASTM E 1136-93 (Reapproved 2003), StandarcciBpation for a Radial
Standard Reference Test T#SRFFE4)-P195/75R14,

ASTM F 2493-08, Standard Specification for adRal Standard Reference
Test Tire(*SRTF18).P225/60R16.

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

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

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

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

“reference tyre(s) (R)'means a tyre or a tyre set that has the charaateris
indicated inthe ASTM F 2493-08 and referred to tse Standard Reference

Test Tyret6-inrches$RFFLE)-.,
“control tyre(s) (C)” means an intermediate tyre or a set of intermedjaes

which is used when the candidate tyre and the erer tyre cannot be
directly compared on the same vehicle.

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

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

“peak braking force coefficient of a tyrefheans the maximum value of a
tyre braking force coefficient that occurs prionmtbeel lockup as the braking
torque is progressively increased.
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2.9.

2.10.

2.11.

2.12

2.13

3.1.1.

3.1.2.

3.1.3.

3.1.4.

3.15.

3.2.

3.2.1.

“lockup of a wheel’means the condition of a wheel in which its rataail
velocity about the wheel spin axis is zero and prievented from rotating in
the presence of applied wheel torque.

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

“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.

“SRTT14” means the ASTM E 1136-93 (Reapproved003), Standard
Specification for a Radial Standard Reference TesEire P195/75R14.

“SRTT16” means the ASTM F 2493-08, Standard Sification for a
Radial Standard Reference Test Tire P225/60R16.

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

The surface shall have a dense asphaltcewifdh a uniform gradient of not
more than 2 per cent and shall not deviate mone 6haam when tested with
a 3 m straight edge.

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

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

The texture depth as measured by a sant gla#d! be 0.7 + 0.3 mm. It shall
be measured in accordance with ASTM E 965-96 (Reapp 2006).

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

Methods to measure the wetted frictional pridge of the surface
British Pendulum Number (BPN) meth@adl

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

Pad rubber component formulation and physical entigs 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@seperature. Unless
temperature correction recommendations are indicatg the British
pendulum manufacturer, the following formula isdise

BPN = BPN(measured value) + temperature correction
temperature correction = -0.0068+ 0.34t - 6.1
wheret is the wetted road surface temperature in degre&sus.

Effects of slider pad weaihethe pad shall be removed for 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 accordangith 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 passe&age the BPN values
of the test track should not vary over the enti@pging distance so as to
decrease the dispersion of test results. The wéitgbnal properties of the



3.2.2.

3.3.

4.1.

4.1.1.

surface shall be measured five times at each pditie BPN measurement
every 10 meters and the coefficient of variatiortred averaged BPN shall
not exceed 10 per cent.

ASTM E 1136 Standard Reference Test T@&T+14)-method(b)

By derogation wittpeint-(4)-ef-sectioparagraph 2*.4, this method uses the
reference tyre that has the characteristics inelicaithe ASTM E 1136-93
(Reapproved 2003) and referred to as SRTT.14

The average peak braking force coefficignt4 a.d of the SRTT14 shall be
0.7 £0.1 at 65 km/h.

The average peak braking force coefficigntdq s Of the SRTTlﬂ shall be

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

temperature correction = 0.0035tx @0)
wheret is the wetted road surface temperature in dedteésus.
Atmospheric conditions

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

Both the wetted surface temperature and the ambéenperature shall be
between 2°C and 20°C for snow tyres and 5°C an@ 3&"° normal tyres.

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

The ambient temperature must remain close to tretted/ surface
temperature; the difference between the ambient thedwetted 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 comgato the wet grip

braking performance of the reference tyre on aclehiravelling straight

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

methods:

@) Vehicle method consisting of testing a sety&$ mounted on an
instrumented passenger car;

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

Testing metho(h) using an instrumented passenger car
Principle

The testing method covers a procedure for measgutite deceleration
performance of C1 tyres during braking, using atriimented passenger car
equipped with an Antilock Braking System (ABS), wheinstrumented
passenger car' means a passenger car that is Viitedthe measuring
equipment listed in section 4.1.2.2 for the purpoéehis testing method.
Starting with a defined initial speed, the brakes applied hard enough on
four wheels at the same time to activate the AB®% dverage deceleration is
calculated between two pre-defined speeds.

H&e&%&he&eere&aﬂa@ms&refereneem%elear
! Thesize ofthSTM-E1136SRTFTis-P195/75R14
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4.1.2.

4.1.2.1.

4.1.2.2.

4.1.3.

4.1.4.

4.1.4.1.

4.1.4.2.

4.1.4.3.

4.15.

4.15.1.

Equipment
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.
Measuring equipment

The vehicle shall be fitted with a sensor suitaolemeasuring 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.

Conditioning of the test track and wettiogdition

theThe test track surface shall be watered at leastamatiour prior to testing

in order to equalize the surface temperature artérieamperature. 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.

Tyres and rims
Tyre preparation and break-in

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

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 togeslipping 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 tmicaexcessive heating by
solar radiation.

For tyre break-in, two braking runs shall be perfed.
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 onstire 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 presshorld be checked just
prior to testing at ambient temperature and adjuisteequired.

Procedure
Test run

The following test procedure applies for each test



4.151.1.
4.15.1.2.

4.15.1.3.
4.151.3.1.

4.15.1.3.2.

4.1.5.1.4.

4.15.2.

4.15.2.1.

4.15.2.2.

4.1.5.2.3.

4.15.2.4.

4.1.6.
4.1.6.1.

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

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

The brakes are activated either autealftior manually.

The automatic activation of the brakegserformed 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 pedé&r$ is required.

For manual transmission, the driver should releaseclutch 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 dowrloag as necessary to
perform the measurement.

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

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

Test cycle

A number of test runs are made in order to meath@avet 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 sarheytele:

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

After at least three valid measurembaig been made in accordance with
section 4.1.5.1., the set of reference tyres itaoe by a set of candidate
tyres.

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

The test cycle is closed by three maitiel\measurements of the same set of
reference tyres as at the beginning of the tedecyc

Examples:

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

R-T1-T2-T3-R

(b)  The run order for a test cycle of five setzahdidate tyres (T1 to T5)
plus a set of reference tyres (R) would be the¥alhg:

R-T1-T2-T3-R-T4-T5-R
Processing of measurement results
Calculation of the average decelerathid)(

The average deceleratioAl}) is calculated for each valid test run insiis’
as follows:



4.1.6.2.

4.1.6.3.

where:
S is the final speed in4#s*; S = 20 km/h = 5.556 #s*
S is the initial speed in #s?; § = 80 km/h = 22.222 s*

dis the distance coveredm-betweerS andS in metre.

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 raterdéyre set is higher than 3
per cent, all data should be discarded and therépsiated for all test tyres
(the candidate tyres and the reference tyres).

For the candidate tyrg3): 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 tesategh for that candidate tyre
set.

Calculation of adjusted average decetardita)

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

This adjustedAD of the reference tyreR@) is calculated in r$%/s” in
accordance with table 1 wheRgis the average of th&D values in the first
test of the reference tyre set (R) d®ds the average of th&D values in the
second test of the same reference tyre set (R).



Table 1

Number of sets of candidate Set of candidate tyres Ra

tyres within one test cycle

1 T1 Ra=1/2 (R+Ry)
(R-T1-Ry)
2 T1 Ra=2/3R+1/3R
(R-T1-T2-R)
T2 Ra=13R+213 R
3 T1 Ra=3/4R+1/4R
R;-T1-T2-T3-
(Ry R) T2 Ra = 1/2 (R+Ry)
T3 Ra=1/4R+3/4R
4.1.6.4. Calculation of the braking force coeffitiéBFC)

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 th®
values for each candidate tyfE) set that is part of a test cycle.

Table 2
Test Tyre Braking force coefficient
Reference tyre BFC(R= [Rag
Candidate tyre BFC(T)= | Talg
g is the acceleration due to gravigy 9.81 ms”/s’




4.1.6.5.

4.1.7.

4.1.7.1.

4.1.7.2.

Calculation of the wet grip index of tl@ndidate tyre

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

_[BFem) x(t—t)+bx| BFCR _14]|x10°

where:

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

ty is the wet surface reference temperature conditig20°C for normal
tyres and,=10°C for snow tyres

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

a= -0.4232 and = -8.297 for normal tyresa = 0.7721 and = 31.18 for
snow tyreda is expressed as (1/°C)|

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

General

Where the candidate tyre size is significantlyfedé#nt from that of the
reference tyre, a direct comparison on the sanmteumented passenger car
may not be possible. This testing method uses aernmediate tyre,
hereinafter called the control tyre as defined gairt—5—of section
2paragraph 2.5

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 candidatesst in comparison with a
reference tyre set.

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

The specifications listed in sections 4.1.2. tadlapply.

The first test cycle is a comparison between tbetrol 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 tawk during the same day as
the first test cycle. The wetted surface tempeeasinall be within £ 5 °C of
the temperature of the first test cycle. The saargrol 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(M=G1x G,

r - { Formatted: Font: Italic



where:

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

’| used in place of comma for

Comment [A1]: “Point” to be
/
/ decimal separation

G, = BFC(C) x125+ax(t—t,) + bx(BFC(R) - Loﬂ x107
BFC(R) BFC(R,)

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

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

It is necessary that all the tyres of a controé tget 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.

4.1.7.4. 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.

4.2. Testing metho(b) using a trailer towed by a vehicle or a tyre testicle
4.2.1. Principle

The measurements are conducted on test tyres etbonta trailer towed by
a vehicle (hereafter referred to as tow vehiclepora tyre test vehicle. The
brake in the test position is applied firmly urttiifficient braking torque is
generated to produce the maximum braking force wWilitoccur prior to
wheel lockup at a test speed of 65 km/h.

4.2.2. Equipment
42.2.1. Tow vehicle and trailer or tyre test véhic

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 pged with one place where the
tyre can be fitted for measurement purposes hereedtled 'test position' and
the following accessories:

€)) equipment to activate brakes in the test positi

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

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



4.2.2.2.

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 necessaryninimize free play and
ensure compliance under application of maximum ibgakforces. The

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

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

The brake application system shall be able to obrttie 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 desijto accommodate the
range of candidate tyre sizes to be tested.

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

Measuring equipment

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

General requirements for measurement system: T¢teumentation system
shall conform to the following overall requiremesmtisambient temperatures
between 0 °C and 45 °C:

€)) overall system accuracy, force: #51per cent of the full scale of the
vertical load or braking force;

(b)  overall system accuracy, speed:;5 per cent of speed or + 1.0 km/h,
whichever is greater.

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

Braking forces: The braking force-measuring trawesds shall measure
longitudinal force generated at the tyre—-road fater as a result of brake
application within a range from O per cent to astel125 per cent of the
applied vertical load. The transducer design armhtlon shall minimize
inertial effects and vibration-induced mechanieslanance.

Vertical load: The vertical load-measuring transgtushall measure the
vertical load at the test position during brakel@ggion. The transducer shall
have the same specifications as described preyiousl|

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

(@  The minimum frequency response shall be flamfil0 Hz to 50 Hz
(100 Hz) within + 1 per cent full scale;

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

(©) The gain shall be sufficient to permit full-seaisplay for full-scale
input signal level,

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

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

11
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4.2.3.

4.2.4.

4.2.5.

4.2.5.1.

4.25.2.

4.2.5.3.

Conditioning of the test track

The test track should be conditioned by conductingast 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 véhicnay be optionally

equipped with a pavement-wetting system, lessttirage tank, which, in the
case of the trailer, is mounted on the tow vehi€le water being applied to
the pavement ahead of the test tyres shall be isdppy a nozzle suitably
designed to ensure that the water layer encounteyethe test tyre has a
uniform cross section at the test speed with ammima splash and overspray.

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

The water shall strike the pavement 250 mm to #%® ahead of the centre
of tyre contact. The nozzle shall be located 25 atove the pavement or at
the minimum height required to clear obstacles tiiie tester is expected to
encounter, but in no case more than 100 mm ab@vpahement.

The water layer shall be at least 25 mm wider tthentest 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 ofevater unit of wetted width

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

at 65 km/h shall be 18$* per meter of width of wetted surface in case ofa - {Formatted: Condensed by }
water depth of 1.0 mm. N
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Tyre preparation and break-in

The test tyres shall be trimmed to remove all y@etances on the tread
surface caused by mould air vents or flashes atdjonctions.

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

A proper bead seat should be achieved by the fise smitable lubricant.
Excessive use of lubricant should be avoided toeneslipping 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 amhb@mperature prior to
testing. They should be shielded from the sun wicaexcessive 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, 421613.2.7.1 respectively.
Tyre load

The test load on the test tyre is 75 + 5 per oéttte tyre load capacity.

Tyre inflation pressure



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.
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.

The test tyre cold inflation pressure shall be kB@ for standard-load tyres.
For extra-load tyres, the cold inflation pressuralisbe 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 trense position shall be adjusted
once the test tyre has been loaded to the spet#&doad in order to avoid

any disturbance of the measuring results. The todgial distance from the

centre line of the articulation point of the couaglito 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 accordamgéh the manufacturer’s
specifications and locate it as near as possihileetanid-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.

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

The trailer brakes are activated withimetres of a measurement point of the
wetted frictional properties of the surface anddsdapth in accordance with
points 4 and 5 of section 3.1. The rate of bralapglication 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 madetfrom the same spot on the test track and in the same
direction. Up to three candidate tyres may be mregswithin the same test
cycle, provided that the tests are completed witie day.

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 dete 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:

13
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4.2.8.

4.2.8.1.

4.2.8.2.

4.2.8.3.

M) =

(@  The run order for a test cycle of three candidgres (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 @ont

The tyre peak braking force coefficiep ) is the highest value qf(t) before lockup
occurs calculated as follows for each test run.légae signals should be filtered to
remove noise. Digitally recorded signals must lierd using a moving average
technique.

fh(t)
fu(t)

where:

K(t) is the dynamic tyre braking force coefficient @alttime;

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

Thep,eaccoefficient 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 foresll tyres (the candidate
tyre(s) and the reference tyre).

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

Calculation of the adjusted average peakitg force coefficient

The average peak braking force coefficient ofriference tyre used for the

calculation of its braking force coefficient is mdfed according to the

positioning of each candidate tyre in a given tgste, - { Formatted: Not Highight

This adjusted average peak braking force coefftcef the reference tyre
(R is calculated in accordance with table 3 whegagsRhe average peak
tyre braking coefficient in the first test of theference tyre (R) ang, is the
average peak tyre braking coefficient in the sedestlof the same reference
tyre (R).
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4.2.8.5.

Table 3

Number of candidate tyre(s) within ong candidate tyre Ra
test cycle
1 T1 Ra=12 (R +R)
(R1-T1-Ry)
2 T1 Ra=2/3R+13 R
(Ri-T1-T2-R)
T2 Ra=13R+213R
3 T1 Ra=3/4AR+14R
R;-T1-T2-T3-
Ry R T2 Ra= 1/2 (R +Ry)
T3 Ra=14R+3/4R

Calculation of the average peak braking céfecient (U peax,ave

The average value of the peak braking coefficien{§l,cax ave iS calculated according to

table 4 whereby Ta (a= 1, 2 or 3) is the average tife peak braking force coefficients

measured for one candidate tyre within one test cye. |

~ - | Comment [A2]: Paragraph
4.2.8.4 to be added

Table 4
Test tyre Hpeak,ave
Reference tyre MpeakavéR)=Raas per Table 3
Candidate tyre Hpeak avkT) = Ta

Calculation of the wet grip index of tl@ndidate tyre

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

:upeakave(T)

:upeakave(

:upeakave( R)

G =
(T) /upeakave(Ro)

><125+a><(t—t0)+b><( —lOJ x107

where:

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

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

Mpeak,avéRo) = 0;.85 is the peak braking force coefficient for théerence tyre
in the reference conditions

a= -0..4232 andb = -8.297 for normal tyresa = 0,.7721 ancb = 31.18 for
snow tyres'{a is expressed as (1/°C)]

Comment [A3]: “Point” to be
,1| used in place of comma for
K decimal separation

15



Annex 5, appalix, amend 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):

1 peak GRITI4-ESRTT14E )

1136): or BPN:

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

No. 1 2 3 4 5 6 7 10
Size

Service description

Tyre identification

Rim

Pattern

Load (N)

Pressure (kPa)

upeak 1
2
3
4
5
6
7
8

Average

Standard deviatioa

(o/laverageX5 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 passengemeethod

Driver:
Track:

Texture depth (mm):

BPN:

Water depth (mm):
No. 1
Brand Uniroyal
Pattern ASTM F 2493

SRTT16

Size P225/60R16
Service description 97S
Tyre identification XXXXXXXXX
Rim

Front axle pressure (kPa)
Rear axle pressure (kPa)
Front axle load¥kg)

Test date:

Passenger Car:

Brand:

Model:

Type
2 3
TYRE B TYREC
PATTERN B PATTERN C
SIZE B SIZEC
LI/SS LI/SS
YYYYYYYYY 777777777

Initial speed (km/h):
Final speed (km/h):

«1-- {Formatted Table

4 5

TYRE D Uniroyal

PATTERN D ASTM F 2493
SRTT16

SIZE D P225/60R16

LI/SS 97S

NNNNNNNNN - XXXXXXXXX

| Rear axle load (kg) |

Wet surface temp (°C)
Ambient temp (°C)

Braking Average Braking Average Braking Average Braking Average Braking Average

distancedecelerationdistancedecelerationdistancedecelerationdistancedecelerationdistancedeceleration

(m) (mrs)

Measurement

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
(SRTT186Y))

BFC(T) candidate tyre

Wet grip index (%)

(m) (m/s) (m) (m/)

(m) (/<) (m) (m/$)

*+ - {Formatted Table

1~ ‘[Formatted Table

«1-- ‘[ Formatted: Centered

J
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Additional comments and justifications by ETRTO expets

Item Clause No./ Paragraph/ Type of Comment (justification for change) Proposed change
# Subclause No./ Figure/Tabl | com-ment
Annex e/Note
(e.g.3.1) (e.g. Table 1)
Non Sl units should no longer be used in the EJ.From “(SRTT147)"
1 §1.(4) Ed To be in line with ETRTO Standard nomenclatue.
SRTT rim code 14 Size to be added To “P195/75R14 (SRTT14) il
§ 1 Mandatory standards
Non Sl units should no longer be used in the EY.From “(SRTT16")
2 §1. (5) Ed To be in line with ETRTO Standard nomenclature.
SRTT rim code 16 Size to be added To “P225/60R16 (SRTT16) "
From “ 16 inches (SRTT16") "
S Non Sl units should no longer be used in the EY.
3 § 2 Definitions §2.(4) Ed To be in line with ETRTO Standard nomenclature.
To “rim code 16 (SRTT16) "
§ 4 Testing method using an §4.13 e
4 instrumented passenger car - _ Ed From “he
Conditioning of the test track and | First “ “
: i To“The
wetting condition sentence
§ 4 Testing method using an §4.16.1
instrumented passenger car - Page 9 From “m.& “
5 Processing of measurement resultg - Ed
Calculation of the average First To“m/s *
deceleration (AD) sentence
§4.16.1 From “m.s'
6 Last Ed
sentence To“mis *
§4.16.1 From “ms'
7 Last Ed
sentence To“mis
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Example 1: Test report of wet grip

index using trailer method.

Item Clause No./ Paragraph/ Type of Comment (justification for change) Proposed change
# Subclause No./ Figure/Tabl | com-ment
Annex e/Note
(e.g.3.1) (e.g. Table 1)
§4.16.1 From “m.st *
8 Page 10 Ed
First To“m/s*
sentence
§4.16.1 From “m.s" *
9 First Ed
sentence To“mis *
§4.16.3 From “m.& “
10 §4 Second Ed
sentence To“m/& “
§4.1.6.4 From “m.& “
11 §4 Table 2 Ed
Last row To“mig “
§ 4.2 Testing method using a traile §4.2.72 From “ at the same spot *
towed by a vehicle or a tyre test o o .
12 vehicle First Ed To be in line with current Reg.117.01 Annex 5
Test cycle sentence To “ from the same spot *
From § 3.2.8.4
13 After Table 3 §3.28.4 Ed Misprinting of the pa@gh number
To§4.284
Annex A
; From “ p peak (SRTT14” E 1136): “
14 i'lr'%sejtxreports examples of wet grip | Annex A Ed Non Sl units should no longer be used in the EU.
' Example 1 To be in line with ETRTO Standard nomenclatufe.
To “u peak (SRTT14 E 1136): “
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Item Clause No./ Paragraph/ Type of Comment (justification for change) Proposed change
# Subclause No./ Figure/Tabl | com-ment
Annex e/Note
(e.g.3.1) (e.g. Table 1)
Annex A
Test reports examples of wet grip | Annex A Only one value between BPN and SRTT14 peak .
15 index. Ed mu measurement is needed to characterize the To add the word “or” before BPN.
Example 1 track surface.
Example 1: Test report of wet grip
index using trailer method.
Annex A
Annex A E le 2
xample From “ SRTT16" "
16 Test reports examples of wet grip Table Ed Non Sl units should no longer be used in the EY.
index. Example 2: Test report of wet To be in line with ETRTO Standard nomenclatuferg “sRTT16 “
grip index using passenger car Pattern
method
No. 1 and 5
Annex A
Example 2 While in the trailer method the tyre is loaded by|aFrom “ (N) ”
17 Te vertical load (Newton), in the vehicle method the
Table tyre is loaded by the weight (kg); for instance theTq « (kg)
vehicle must be weighed
Front axle
load
Annex A
A A E e 2 Insert below the “Front axle load
18 nnex xampie Te To be consistent with § 4.1.4.2 Tyre load - “each (kg)” a new line
Test reports examples Table axle ‘Rear axle load (kg)"
To insert at the end of the paragrapl
19 §4.1.6.5 End of the Ed Dimension not included the following sentence
paragraph [a expressed as (1/°C)]
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Item Clause No./ Paragraph/ Type of Comment (justification for change) Proposed change
# Subclause No./ Figure/Tabl | com-ment
Annex e/Note
(e.g.3.1) (e.g. Table 1)
To insert at the end of the paragrapl
20 §4.2.85 End of the Ed Dimension not included the following sentence
paragraph [a expressed as (1/°C)]
To replace in the whole document th
For consistency reason, the “point” in place of thécomma” used for decimal number
21 Whole document ed “comma” must be used for decimal number separation with the “point” (e.g.
separation 123.45 in place of 123,45)
As specific definitions are now included in anneix
5:
Delete paragraphs from 2.11 to 2.18 in document
Regulation No. 117 — Rev.1, Incorporating all
valid text up to:
Corrigendum 1 to the original version of the
Regulation, subject of Depositary Notification
C.N.557.2005.TREATIES-16 dated 15 July 200p
A~ Delete paragraphs from 2.11 to 2.1§
22 Reg.117.01 Definitions Corrigendum 2 to the original version of the
Regulation, subject of Depositary Notification
C.N.583.2006.TREATIES-1 dated 1 August 2006
01 series of amendments - Date of entry into fofce:
2 February 2007
Corrigendum 1 to the 01 series of amendments
subject of Depositary Notification
C.N.554.2007.TREATIES-1 dated 9 May 2007.
Type of comment: ge=general te=technical ed= editorial
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