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Regulation No. 117 — Revision 2

Uniform Provisions concerning the Approval of Tyes with regard to
Rolling Sound Emissions and to Adhesion on Wet Swates and/or to
Rolling Resistance

1.
1.1.

1.1.1.

1.1.2.

1.1.3.
1.1.4.

1.1.5.

1.1.6.
1.1.7.

1.1.8.

1.2.

2.1.

Scope

This Regulation applies to new pneumatic tyk€lasses C1, C2 and C3
with regard to their sound emissions, rolling reesise and to new pneumatic
tyres of Class C1 with regard to adhesion perfocaaon wet surfaces (wet
adhesion). It does not, however, apply to:

Tyres designed as “Temporary use spare”tgres marked “Temporary use
only”;

Tyres having a nominal rim diameter cod&0 (or <254 mm) or> 25
(or>635 mm);

Tyres designed for competitions;

Tyres intended to be fitted to road vehi@ésategories other than M, N
and O;!

Tyres fitted with additional devices to irope traction properties (e.g.
studded tyres);

Tyres with a speed rating less than 80 Kspked symbol F);

Tyres designed only to be fitted to vehickggistered for the first time before
1 October 1990.

Professional off-road tyres for the requieets on rolling resistance and
rolling sound.

Contracting Parties shall issue or acceptagis to rolling sound and/or
wet adhesion and/or rolling resistance.

Definitions

For the purpose of this Regulation, in additioritte definitions contained in
ECE Regulations No. 30 and 54, the following deimis apply.

“Type of tyreé means, in relation to this Regulation, a range tyfes
consisting of a list of tyre size designations, ndranames and trade
descriptions, which do not differ in such esserdferacteristics as:

(@)  The manufacturer's name;

(b)  The tyre class (see paragraph 2.4.);

(c)  The tyre structure;

(d)  The category of use: normal tyre, snow tyre symecial use tyre;

(e) For Class C1 tyres:

! As defined in the Consolidated Resolution on tbesiruction of Vehicles (R.E.3), Annex 7
(document TRANS/WP.29/78/Rev.1/Amend.2 as last a®emy Amend.4).
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2.2.

2.3.

2.4,

2.4.1.
2.4.2.

2.4.3.

2.5,

2.6.

2.7.

2.8.
2.9.

0] In case of tyres submitted for approval of i@l sound
emission levels, whether normal or reinforced ¢draeload);

(i) In case of tyres submitted for approval of fpemance
adhesion on wet surfaces, whether normal tyreiowgyres
with a speed category of Q or below excludingsHL60 km/h)
or speed category R and above including H (> 16Mhkm

)] For Class C2 and C3 tyres:

0] In case of tyres submitted for approval of il sound
emission levels at stage 1, whether M+S markedpr n

(i) In case of tyres submitted for approval of lir@y sound
emission levels at stage 2, whether traction tyneod;

(@)  The tread pattern (see paragraph 3.2.1.).

“Brand nameor “Trade descriptiohmeans the identification of the tyre as
given by the tyre manufacturer. The Brand name bethe same as that of
the manufacturer and the Trade description maycatenwith the trade mark.

“Rolling sound emissidmmeans the sound emitted from the contact between
the tyres in motion and the road surface.

“Tyre Clas% means one of the following groupings:
Class C1 tyresTyres conforming to ECE Regulation No. 30;

Class C2 tyresTyres conforming to ECE Regulation No. 54 anchtieed
by a load capacity index in single formation lowerequal to 121 and a
speed category symbol higher or equal to “N”;

Class C3 tyresTyres conforming to ECE Regulation No. 54 anchtdied
by:
(@  Aload capacity index in single formation higloe equal to 122; or

(b) A load capacity index in single formation lonarequal to 121 and a
speed category symbol lower or equal to “M”.

“Representative tyre sizeneans the tyre size which is submitted to the tes
described in Annex 3 to this Regulation with regadd rolling sound
emissions, or Annex 5 for adhesion on wet surfaweAnnex 6 for rolling
resistance to assess the conformity for the typecspl of the type of tyre, or
Annex 7 for snow performance to assess the caterfarge “snow”.

‘“Temporary-use spare tyreneans a tyre different from a tyre intended to be
fitted to any vehicle for normal driving conditignbut intended only for
temporary use under restricted driving conditions.

“Tyres designed for competitiomeans tyres intended to be fitted to vehicles
involved in motor sport competition and not intedder non-competitive on-
road use.

“Normal tyré means a tyre intended for normal on-road use.

“Reinforced tyré or “extra load tyre” of Class C1 means a pneumbtie
structure designed to carry more load at a highiation pressure than the
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2.10.

2.11.

2.12.

2.13.

2.14.
2.14.1.

2.15.

2.16.

2.17.

2.17.1.

2.17.2.

2.17.3.

2.17.4.

2.17.5.

2.17.6.

load carried by the corresponding standard versjoa at the standard
inflation pressure as specified in ISO 4000-1:2610.

“Traction tyré means a tyre in class C2 or C3 bearing the ipton
TRACTION and intended to be fitted primarily to tligive axle(s) of a
vehicle to maximize force transmission in varioirsumstances.

‘Snow tyré means a tyre whose tread pattern, tread compoursdructure
are primarily designed to achieve in snow condd#i@nperformance better
than that of a normal tyre with regard to its dbitd initiate, maintain or stop
vehicle motion.

‘Special use tyfemeans a tyre intended for mixed use both on-@ffidoad
or for other special duty. These tyres are prirgagiésigned to initiate and
maintain the vehicle in motion in off-road condit&

‘Professional off-road tyfeis a special use tyre primarily used for seniite
severe off-road conditions.

‘Tread depthmeans the depth of the principal grooves.

‘Principal grooves means the wide circumferential grooves positiomed
the central zone of the tyre tread, which, in theecof passenger and light
truck (commercial) tyres, have the treadwear indicalocated in the base.

‘Void to fill ratio” means the ratio between the area of voids infereace
surface and the area of this reference surfacauleddsl from the mould
drawing.

‘Standard reference test tyrdSRTT) means a tyre that is produced,
controlled and stored in accordance with the ASThérican Society for
Testing and Materials) standards E1136-93 (2003 3195/75R14).

Wet Grip measurements — Specific definitions

‘Adhesion on wet surfaceseans the relative braking performance, on a wet
surface, of a test vehicle equipped with the ceatdidyre in comparison to
that of the same test vehicle equipped with a esies tyre (SRTT).

‘Candidate tyré means a tyre, representative of the type thatiismitted for
approval in accordance with this Regulation.

‘Control tyré means a normal production tyre that is used tabtish the
wet grip performance of tyre sizes unable to ledito the same vehicle as
the standard reference test tyre — see paragrapgh1b. of Annex 5 to this
Regulation.

‘Wet grip index (“G”y means the ratio between the performance of the
candidate tyre and the performance of the standdiedence test tyre.

‘Peak brake force coefficient (“pbfc”)means the maximum value of the
ratio of braking force to vertical load on the tyméor to wheel lock-up.

‘Mean fully developed deceleration (“mfdd”)’means the average
deceleration calculated on the basis of the meddlistance recorded when
decelerating a vehicle between two specified speeds

2 Class C1 tyres correspond “passenger car tyreS$@n4000-1:2010.
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2.17.7. ‘Coupling (hitch) heiglitmeans the height when measured perpendicularly
from the centre of the articulation point of thailer towing coupling or hitch
to the ground, when the towing vehicle and tradlex coupled together. The
vehicle and trailer shall be standing on level paest surface in its test
mode complete with the appropriate tyre(s) to kelus the particular test.

2.18. Rolling resistance measurement — Specifimitiehs
2.18.1. Rolling resistanceg F
Loss of energy (or energy consumed) per unit stadice traveled.
2.18.2. Rolling resistance coefficient C
Ratio of the rolling resistance to the load ontyre.*
2.18.3. New test tyre

A tyre which has not been previously used in dingldeflected test that
raises its temperature above that generated imgotiesistance tests, and
which has not previously been exposed to a temprerabove 40°€°

2.18.4. Laboratory Control Tyre

Tyre used by an individual laboratory to controhghine behaviour as a
function of time.”

2.18.5. Capped inflation

Process of inflating the tyre and allowing thdatibn pressure to build up, as
the tyre is warmed up while running.

2.18.6. Parasitic loss

Loss of energy (or energy consumed) per unit digtaexcluding internal tyre
losses, attributable to aerodynamic loss of théeifit rotating elements of
the test equipment, bearing friction and other sesirof systematic loss
which may be inherent in the measurement.

2.18.7. Skim test reading

Type of parasitic loss measurement, in which e is kept rolling without
slippage, while reducing the tyre load to a levelvhich energy loss within
the tyre itself is virtually zero.

2.18.8. Inertia or Moment of Inertia.
Ratio of the torque applied to a rotating bodyhe totational acceleration of
this body.®

2.18.9. Measurement reproducibility,

3 The International System of Units (SI) unit contiemally used for the rolling resistance is the
newton-meter per meter, which is equivalent toagdorce in newton.

The rolling resistance is expressed in newtonthedoad is expressed in kilo-newton. The rolling
resistance coefficient is dimensionless.

New test tyre definition is needed to reduce piaédata variation and dispersion due to tyre ggin
effects.

It is permissible to repeat an accepted test phoee

An example of machine behaviour is drift.

The rotating body can be, for example, a tyrerag$eor machine drum.
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3.1.1.

3.1.2.
3.1.3.
3.1.4.
3.1.5.
3.1.6.
3.1.6.1.

3.1.7.
3.1.8.

Capability of a machine to measure rolling resisea’
Application for Approval

The application for approval of a type of tyvith regard to this Regulation
shall be submitted by the tyre manufacturer or ly duly accredited
representative. It shall specify:

The performance characteristics to be asdefs the tyre type; “rolling
sound emissions level” and/or “adhesion performdaeel on wet surfaces”
and/or “rolling resistance level”. Tyre “snow peanitance level” in cases
where the category of use is show;

Name of manufacturer;

Name and address of applicant;

Address(es) of manufacturing plant(s);

Brand name(s), trade description(s), tradek(s);

Tyre class (Class C1, C2 or C3) (see papag?al. of this Regulation);

Section width range for class C1 tyrese (paragraph 6.1.1. of this
Regulation);

Note: This information is required only for approwveth regard to rolling
sound emission level.

Tyre structure;
For Class C1 tyres, state whether:

(a) Reinforced (or extra load) in case of appravith regard to rolling
sound emission level;

(b)  Speed category symbol “Q” or below (excluding”y or “R” and
above (including “H”) in case of “snow” tyres fapproval with
regard to adhesion on wet surfaces;

For Class C2 and C3 tyres, state whether:

(@) M+S marked in case of approval with regardaiting sound
emission level at stage 1.

® &, can be estimated by measuring n times (wher&ythe whole procedure described section 4 of
Annex 6 to this Regulation, for at least five tyrassuming that the variances of at least fivestgre
homogeneous, as follows:

Where:

i = either 1 or 5 corresponding to each of thegy
j = is the counter from 1 to n for the numberepetitions of each measurement for a given tyre
n = repetitions of tyre measurements
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3.1.9.

3.1.10.

3.2.
3.2.1.

3.2.2.

3.2.3.

3.3.

3.4.

3.5.

4.2.
4.2.1.
4.2.2.

4.2.3.
4.2.4.

(b)  Traction in case of approval with regard tolingl sound
emission level at stage 2.

Category of use (normal, snow, or special);
A list of tyre size designations coveredHiy application.
The application for approval shall be acconmg(in triplicate) by:

Details of the major features, with resgedhe effects on tyre performance
(i.e. rolling sound emission level or adhesion @t surfaces respectively) of
the tread pattern(s) to be used on the designategerof tyre sizes. This may
be by drawing, photograph or description, but shalkufficient to allow the
type approval authority or technical service toedetine whether any
subsequent changes to the major features will adleraffect the tyre
performance. The effects of changes to minor detiiltyre construction on
tyre performances will be evident and determinedindu checks on
conformity of production;

Drawings or photographs of the tyre sidewslbwing the information given
in paragraph 3.1.8. above and the approval manieéfegyred to in paragraph
4., shall be submitted once the production has lestablished, but no later
than one year after the date of granting of tygaayal.

In the case of applications relating to sgdegse tyres, a copy of the mould
drawing of the tread pattern shall be suppliedriaeoto allow verification of
the void-to-fill ratio.

At the request of the type approval authoribe applicant shall submit
samples of tyres for test or copies of test reploais the technical services,
communicated as given in paragraph 11. of this Reign.

With regard to the application, testing may dmnfined to a worst case
selection, at the discretion of the type approvathaerity or designated
technical service.

The laboratories and test facilities of a tyrenufacturer may be designated
as an approved laboratory and the type-approvdioaity shall have the
option of being represented during any tests.

Markings

All tyres constituting the type of tyre shiaél marked as prescribed by either
ECE Regulations No. 30 or 54, as applicable.

In particular tyres shall beaf:
The manufacturer's name or trade mark;

The trade description (see paragraph Z@yever, the trade description is
not required when it coincides with the trade mark;

The tyre size designation;

The inscription “REINFORCED” (or alternatiy¢ EXTRA LOAD") if the
tyre is classified as reinforced,;

10 Some of these requirements may be specified sepamtRegulation No. 30 or 54.
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4.2.5.
4.2.6.

4.2.7.

4.2.8.

4.3.

4.4,

4.4.1.

5.2.

5.3.

5.3.1.

53.1.1.

The inscription “TRACTION?” if the tyre isas$sified as tractiof;

The inscription “M+S” or “M.S” or “M&S” in he case of a tyre designed to
ensure in mud and fresh or melting snow a perfoomadetter than that of a
normal tyre.

The “Alpine” symbol (“3-peak-mountain withn@wnflake” see Annex 7
Appendix 1) for all categories if the tyre is clidigsl in the category of use
“snow”.

The inscription “MPT” (or alternatively “MLbr “ET”) and /or “POR” if the
tyre is classified in the category of use “special”

ET means Extra Tread, ML stands for Mining and diog, MPT means
Multi-Purpose Truck and POR means ProfessionalRaf&d.

Tyres shall provide adequate space for theaoapp mark as shown in
Annex 2 to this Regulation.

The approval mark shall be moulded into orodiie sidewall of the tyre,
shall be clearly legible and shall be located i lthwer area of the tyre on at
least one of the sidewalls.

However, in the case of tyres identified the tyre to rim fitment
configuration symbol “A”, the marking may be locdtanywhere on the
outside sidewall of the tyre.

Approval

If the representative tyre size of the typetyoE submitted for approval
pursuant to this Regulation meets the requiremehtsaragraphs 6 and 7.
below, approval of that type of tyre shall be geait

An approval number shall be assigned to the bf tyre approved. The same
Contracting Party may not assign the same numbamather type of tyre.

Notice of approval or extension of approvalefusal of approval of a type
of tyre pursuant to this Regulation shall be comirated to the Parties to the
Agreement, which apply this Regulation by means &rm conforming to
the model in Annex 1 to the Regulation.

Tyre manufacturers are entitled to subma@pplication for extension of type
approval to the requirements of other regulati@isvant to the tyre type. In
that case, a copy of the relevant type approvalneconication(s), as issued
by the relevant type approval authority, shall tached to the application
for extension of approval. All applications for ersion of approval(s) shall
only be granted by the type approval authority Whissued the original
approval for the tyre.

When extension of approval is grantechtoriporate into the communication
form (see Annex 1 to this Regulation) certificaf®nof conformity to other
regulations, the approval number on the commuminafiorm shall be
supplemented by suffix(es) to identify the givergulation(s) and the
technical prescriptions which have been incorpordig the extension of
approval. In relation to each given suffix, the cfie type approval

11 Minimum height of marking: refer to dimension CAnnex 3 of Regulation No. 54.
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12

number(s) and the Regulation itself shall be aduegaragraph 9. of the
communication form.

5.3.1.2. The prefix shall identify the series ofeamdments of the prescription on tyre
performances for the relevant Regulation, e.g. OBSRientify the second
series of amendments on tyre road rolling soundsgions at stage 2 or
02S1WR1 to identify the second series of amendmemts/re road rolling
sound emissions at stage 1, tyre adhesion on wdacses and rolling
resistance at stage 1 (see paragraph 6.1. for tagel stage 2 definitions).
No identification to the series of amendments shaltequired if the relevant
Regulation is in its original form.

5.3.2. The following suffixes have been alreadyeresd to identify specific
regulations on tyre performance parameters:

S to identify additional conformity to the requirenmts on tyre rolling
sound emissions;

w to identify additional conformity to the requiremts on tyre adhesion
on wet surfaces;

R to identify additional conformity to the requirenis on tyre rolling
resistance.

Taking into account that two stages are defineddbing sound and rolling
resistance specifications in paragraphs 6.1. aéd $.and R will be followed
either by the suffix “1” for compliance to stageol by the suffix “2” for

compliance to stage 2.

5.4. In the space referred to in paragraph 4.3. anéccordance with the
requirements of paragraph 4.4. there shall be edfito every tyre size,
conforming to the type of tyre approved under thRggulation, an
international approval mark consisting of:

5.4.1. A circle surrounding the letter “E” followdxy the distinguishing number of
the country which has granted approtfahnd

5.4.2. The approval number, which shall be pladedecto the circle prescribed in
paragraph 5.4.1. either above or below the “E"mthte left or right of that
letter.

1 for Germany, 2 for France, 3 for Italy, 4 foetNetherlands, 5 for Sweden, 6 for Belgium, 7 for
Hungary, 8 for the Czech Republic, 9 for SpainfdrSerbia, 11 for the United Kingdom, 12 for
Austria, 13 for Luxembourg, 14 for Switzerland, ({&cant), 16 for Norway, 17 for Finland, 18 for
Denmark, 19 for Romania, 20 for Poland, 21 for &gait, 22 for the Russian Federation, 23 for
Greece, 24 for Ireland, 25 for Croatia, 26 for 8lma, 27 for Slovakia, 28 for Belarus, 29 for Estpn
30 (vacant), 31 for Bosnia and Herzegovina, 32 fdvia, 33 (vacant), 34 for Bulgaria, 35 (vacant),
36 for Lithuania, 37 for Turkey, 38 (vacant), 39 Azerbaijan, 40 for The former Yugoslav Republic
of Macedonia, 41 (vacant), 42 for the European Dif&pprovals are granted by its Member States
using their respective ECE symbol), 43 for Japdn(vacant), 45 for Australia, 46 for Ukraine, 47 fo
South Africa, 48 for New Zealand, 49 for Cyprus,f60Malta, 51 for the Republic of Korea, 52 for
Malaysia, 53 for Thailand, 54 and 55 (vacant), &Montenegro, 57 (vacant) and 58 for Tunisia.
Subsequent numbers shall be assigned to otherra@suint the chronological order in which they
ratify or accede to the Agreement Concerning theption of Uniform Technical Prescriptions for
Wheeled Vehicles, Equipment and Parts which caritbed and/or be Used on Wheeled Vehicles
and the Conditions for Reciprocal Recognition ofpAgvals Granted on the Basis of these
Prescriptions, and the numbers thus assignedishalbmmunicated by the Secretary-General of the
United Nations to the Contracting Parties to theekgnent.



ECE/TRANS/WP.29/2010/63

5.4.3.

5.4.4.

5.5.

5.6.

6.1.1.

10

The suffix(es), and the identification te tielevant series of amendments, if
any, as specified in the communication form.

One of the suffixes listed below or any combinatdd them can be used.

S1 Sound level at stage 1

S2 Sound level at stage 2

w Wet adhesion level

R1 Rolling resistance level at stage 1
R2 Rolling resistance level at stage 2

These suffixes shall be placed to the right oowethe approval number, if
part of the original approval.

If the approval is extended subsequent to Reguidtio. 30 or 54 approvals,
the addition sign “+” and the series of amendmenRegulation No. 117
shall be placed in front of the suffix or any comdtion of suffixes to denote
an extension to the approval.

If the approval is extended subsequent to theim@igapproval under
Regulation No. 117, the addition sign “+” shall flaced between the suffix
or any combination of suffixes of the original apyal and the suffix or any
combination of suffixes added to denote an extenidhe approval.

The marking on the tyre sidewalls of suffs) to the approval number
removes the requirement for any additional markorg the tyre of the

specific type approval number for conformity to tRegulation(s) to which

the suffix refers as per paragraph 5.3.2. above.

If the tyre conforms to type approvals undee or more other Regulations
annexed to the Agreement in the country which hastgd approval under
this Regulation, the symbol prescribed in paragréphl. need not be
repeated. In such a case the additional numberssgmbols of all the
Regulations under which approval has been gramtéiaei country which has
granted approval under this Regulation shall begalaadjacent to the symbol
prescribed in paragraph 5.4.1. above.

Annex 2 to this Regulation gives examples whregements of approval
marks.

Specifications

Rolling sound emission limits, as measuredthey method described in
Annex 3 to this Regulation.

For Class C1 tyres, the rolling sound emissialue shall not exceed the
values pertinent to the applicable stage givenvelthese values refer to the
nominal section width as given in paragraph 2.17.4f Regulation No. 30:
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Stage 1
Nominal Section Width Limit dB(A)
145 and lower 72
Over 145 up to 165 73
Over 165 up to 185 74
Over 185 up to 215 75
Over 215 76

The above limits shall be increased by 1 dB(A)dgira load tyres or reinforced tyres and by 2
dB(A) for “special use tyres”.

Stage 2
Nominal Section Width Limit dB(A)
185 and lower 70
Over 185 up to 245 71
Over 245 up to 275 72
Over 275 74

The above limits shall be increased by 1 dB(A)sieow tyres, extra load tyres or reinforced tyres,
or any combination of these classifications.

6.1.2. For Class C2 tyres, the rolling sound eraissialue with reference to its
category of use (see paragraph 2.1. above) shallerceed the values
pertinent to the applicable stage given below:

Stage 1
Category of use Limit dB(A)
Normal 75
Snow (*) 77
Special 78
*) limit value applies also to tyres marked M+Syon

11
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Stage 2
Category of use Limit dB(A)
Normal 72
Snow 73
Special 74

In case of traction tyres, the above limits shalifzreased by 1 dB(A) for category of use norn|
and special, and by 2 dB(A) for category of useasno

6.1.3. For Class C3 tyres, the rolling sound emoissialue with reference to its
category of use (see paragraph 2.1. above) shallexceed the values
pertinent to the applicable stage given below:

Stage 1
Category of use Limit dB(A)
Normal 76
Snow (*) 78
Special 79
*) Limit applies also to tyres marked M+S only.
Stage 2
Category of use Limit dB(A)
Normal 73
Snow 74
Special 75
In case of traction tyres, the above limits shelifcreased by 2 dB(A).

6.2. The wet grip performance will be based ona@dure that compares either
peak brake force coefficient (“pbfc”) or mean fullieveloped deceleration
(“mfdd”) against values achieved by a standardrezfee test tyre (SRTT).

The relative performance shall be indicated by aguig index (G).
6.2.1.

12

For Class C1 tyres, tested in accordancé wither procedure given in
Annex 5 to this Regulation, the tyre shall meetftiil®wing requirements:

al
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Category of use Wet grip index (G)
snow tyre with a speed symbol (“Q” or below exchgi’H") indicating a
. L > 0.9
maximum permissible speed not greater than 160 km/h
snow tyre with a speed symbol (“R” and above, idiig "H") indicating a > 10
maximum permissible speed greater than 160 km/h -
normal (road type) tyre > 11
6.3. Rolling resistance coefficient limits, as meas by the method described in
Annex 6 to this Regulation.
6.3.1. The maximum values for stage 1 for the mgllresistance coefficient shall
not exceed the following (value in N/kN is equivaléo value in kg/tonne):
Tyre class Max value (N/kN)
C1 12.0
C2 105
C3 8.0
For snow tyres, the limits shall be increased B/KN.

6.3.2. The maximum values for stage 2 for the mglliesistance coefficient shall
not exceed the following (value in N/kN is equivaléo value in kg/tonne):
Tyre class Max value (N/KN)
C1 10.5
Cc2 9.0
C3 6.5
For snow tyres, the limits shall be increased /KN.

6.4. In order to be classified in the category & tisnow tyre”, a tyre is required
to meet performance requirements based on a tekbchby which:

(a) the mean fully developed deceleration (“mfdd"a braking test,
(b)  or alternatively a maximum or average tracfiance in a traction test,

(c) or alternatively the mean fully developed aecation in an
acceleration test

of a candidate tyre is compared to that of a stechdeference tyre.
The relative performance shall be indicated bg@nsindex.

6.4.1 Tyre snow performance and design requirements

6.4.1.1. Class C1 and C2 tyres

The minimum snow index value, as calculated ingtecedure described in
Annex 7 and compared with the SRTT shall be ag¥dl

13
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Class of tyre

Snow performance index (brake on snow methodynow performance index
3 (spin traction method}*

C1

1.07 1.10

Cc2

N/A 1.10

6.5.

6.5.1.

6.6.

6.7.

7.1.1.

7.1.2.

In order to be classified as a “traction tyr'tyre is required to meet at least
one of the conditions of paragraph 6.5.1. or 6.befow.

The tyre shall have a tread pattern withimmim two circumferential ribs,
each containing a minimum of 30 block-like elemestparated by grooves
and/or sipe elements the depth of which has to ipémmam %2 of the tread
depth, or

In order to be classified as a “special use’ty tyre shall have a block tread
pattern in which the blocks are larger and moreelyidspaced than for
normal tyres and have the following characteristics

For C1 tyres: a tread depthl1 mm and void to fill ratie 35 per cent
For C2 tyres: a tread depthl1 mm and void to fill ratie 35 per cent
For C3 tyres: a tread depthl6 mm and void to fill ratie 35 per cent

In order to be classified as a 'professiofifataad tyre', a tyre shall have all
of the following characteristics:

(@ ForC1and C2 tyres:
i) A tread deptk> 11 mm
ii) A void-to-fill ratio > 35 per cent
i) A maximum speed rating ¢f Q
(b)  For C3 tyres:
i) A tread deptk> 16 mm
ii) A void-to-fill ratio > 35 per cent
i) A maximum speed rating of K
Madifications of the Type of Pneumatic Tyre ddension of Approval

Every maodification of the type of tyre, whiotay influence the performance
characteristics approved in accordance with thiguReion, shall be notified

to the type approval authority which approved etof tyre. The authority

may either:

Consider that the modifications are unlikelyhave any appreciable adverse
effect on the performance characteristics approxed that the tyre will
comply with the requirements of this Regulation; or

Require further samples to be submitteddet or further test reports from
the designated technical service.

13 See paragraph 3 of Annex 7 to this Regulation.
14 see paragraph 2 of Annex 7 to this Regulation.
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7.1.3.

7.1.4.

8.1

8.2.

8.2.1.

8.3.

8.4.

9.2.

Confirmation or refusal of approval, speicifythe modifications, shall be
communicated by the procedure given in paragraphdb.this Regulation to
the Parties to the Agreement which apply this Ratipr.

The type approval authority granting theeagton of approval shall assign a
series number for such an extension which shall shewn on the
communication form.

Conformity of Production

The conformity of production procedures shall cgmpith those set out in
the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/R&vV.2) with the
following requirements:

Any tyre approved under this Regulation skl so manufactured as to
conform to the performance characteristics of #fpes tof tyre approved and
satisfy the requirements of paragraph 6. above;

In order to verify conformity as prescribedpigragraph 8.1. above, a random
sample of tyres bearing the approval mark requimgdhis Regulation shall
be taken from the series production. The normajueacy of verification of
conformity of production shall be at least oncergye/o years;

In the case of verifications with regard @pprovals in accordance with
paragraph 6.2., these shall be carried out usiegstime procedure (see
Annex 5 to this Regulation) as that adopted fogiogl approval, and the
type approval authority shall satisfy itself thdk fyres falling within an
approved type comply with the approval requiremdiie assessment shall
be based upon the production volume of the tyre Btpeach manufacturing
facility, taking into account the quality managernsygstem(s) operated by
the manufacturer. Where the test procedure invak&ting a number of tyres
at the same time, for example a set of four tyoestfe purpose of testing wet
grip performance in accordance with the standatdcles procedure given in
Annex 5 to this Regulation, then the set shall dres@ered as being one unit
for the purposes of calculating the number of tyoelse tested.

Production shall be deemed to conform to élggirements of this Regulation
if the levels measured comply with the limits prédsed in paragraph 6.1.
above, with an additional allowance of +1 dB(A) fpossible mass
production variations.

Production shall be deemed to conform to ¢lgiirements of this Regulation
if the levels measured comply with the limits prédsed in paragraph 6.3.
above, with an additional allowance of +0.3 N/kNr fpossible mass
production variations.

Penalties for Non-Conformity of Production

The approval granted in respect of a typeyi@ pursuant to this Regulation
may be withdrawn if the requirements laid down arggraph 8. above are
not complied with, or if any tyre of the type oféyexceeds the limits given
in paragraph 8.3. or 8.4 above.

If a Party to the Agreement, which applies tRiegulation, withdraws an
approval, it has previously granted, it shall foritn notify the other
Contracting Parties applying this Regulation by nseaf a copy of the
approval form conforming to the model in Annex e Regulation.

15
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10.

11.

12.

12.1.

12.2.

12.3.

12.4.

12.5.

Production Definitely Discontinued

If the holder of an approval completely ceasesmmnufacture a type of
pneumatic tyre approved in accordance with this uRgipn, he shall so
inform the authority, which granted the approvgbod receiving the relevant
communication that authority shall inform therebg tother Parties to the
1958 Agreement applying this Regulation by meansa cfommunication
form conforming to the model in Annex 1 to this REgion.

Names and Addresses of Technical Services @tinduApproval Tests and
of Administrative Departments

The Parties to the Agreement which apply this Re@gn shall communicate
to the United Nations Secretariat, the names awldeades of the Technical
Services conducting approval tests and of the Athtnative Departments
which grant approval and to which forms certifyiagproval or extension of
approval or refusal or withdrawal of approval, sdun other countries, are
to be sent.

Transitional Provisions

As from the date of entry into force of th2 €eries of amendments to this
Regulation, Contracting Parties applying this Ratiah shall not refuse to
grant ECE approval under this Regulation for a tyfetyre if the tyre
complies with the requirements of the 02 seriesm&ndments, including the
stage 1 or stage 2 rolling sound requirements getiro paragraphs 6.1.1.
to 6.1.3., the requirements for wet grip perforneset out in paragraph 6.2.,
and the stage 1 or stage 2 rolling resistance mempints set out in
paragraph 6.3.1. or 6.3.2.

As from 1 November 2012, Contracting Partgplying this Regulation

shall refuse to grant ECE approval if the tyre typebe approved does not
meet the requirements of this Regulation as amefyethe 02 series of
amendments, and shall, in addition, refuse to gE@E approval if the

stage 2 rolling sound requirements set out in papdt 6.1.1. to 6.1.3., the
requirements for wet grip performance set out imageaph 6.2., and the
stage 1 rolling resistance requirements set ouparagraph 6.3.1. are not
complied with.

As from 1 November 2014, Contracting Parigglying this Regulation may
refuse to allow the sale or entry into service ofra which does not meet the
requirements of this Regulation as amended by Zheefies, and which does
not meet the requirements of this Regulation asnaed by the 02 series of
amendments including the wet grip performance requénts set out in
paragraph 6.2.

As from 1 November 2016, Contracting Partgplying this Regulation

shall refuse to grant ECE approval if the tyre typebe approved does not
meet the requirements of this Regulation as amefyethe 02 series of

amendments including the stage 2 rolling resistapgairements set out in
paragraph 6.3.2.

As from 1 November 2016, any Contracting YPagplying this Regulation
may refuse to allow the sale or entry into servée tyre which does not
meet the requirements of this Regulation as amehgetthe 02 series, and
which does not meet the stage 2 rolling sound rements set out in
paragraphs 6.1.1. to 6.1.3.
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12.6.

12.7.

As from the dates given below, any ContractiParty applying this

Regulation may refuse to allow the sale or enttyg Bervice of a tyre which

does not meet the requirements of this Regulat®mraended by the 02
series, and which does not meet the stage 1 ralésistance requirements
set out in paragraph 6.3.1.:

Tyre class Date
C1,C2 1 November 2014
C3 1 November 2016

As from the dates given below, any Contractifarty applying this

Regulation may refuse to allow the sale or entty Bervice of a tyre which

does not meet the requirements of this Regulat®raraended by the 02
series, and which does not meet the stage 2 raléisggtance requirements
set out in paragraph 6.3.2.:

Tyre class Date
C1,C2 1 November 2018
C3 1 November 2020

17



ECE/TRANS/WP.29/2010/63

Annexes
Annex 1

Communication

(Maximum format: A4 (210 x 297 mm))
Issued by: Name of administration:

concerning? APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of tyre with regard to “rolling sound esion level” and/or “adhesion
performance on wet surfaces” and/or “rolling resise” pursuant to Regulation No. 117

Approval No. ............. Extension No. ..........

1. Manufacturer's name and addreSS(ES): ..uecccccmrrrrriieriiiiiiiiee et reee e

2 If applicable, name and address of manufacturepresentative: .............ccccceeeiinenne
3 “Tyre class” and “category of use” of the tyfeyre: ......cccccvviiiiieiiiiiiiiiee e

4. Brand(s) name(s) and/or Trade description(sh@type of tyre: ...........cceeeeeeeeiiennn.
5

Technical service and, where appropriate, tesbratory approved for
purposes of approval or of verification of confotyriests: ...........cccccceiiiiiiiieeen s

6. Performance(s) approved: sound level at (stdgde 2)?, wet adhesion
level, rolling resistance level (stage 1/stagé 2)

6.1. Sound level of the representative tyre siee, garagraph 2.5. of Regulation
No. 117, as per item 7. of the test report in tippeadix to Annex 3:
................ dB(A) at reference speed of 7(B0h >

! Distinguishing number of the country which hasngea/extended/refused/withdrawn approval (see
approval provisions in the Regulation).
2 Strike out what does not apply.

18
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6.2.

6.3.

10.
11.
12.
13.
14.
14.1.

14.2.

Wet adhesion level of the representative syze, see paragraph 2.5. of Regulation
No. 117, as per item7. of the test report in thepéndix to Annex 5:
........................... (G) using the vehicle or trailer methbd

Rolling Resistance level of the representatiye size, see paragraph 2.5. of
Regulation No. 117, as per item 7. of the testmepahe appendix to Annex 6.........

Number of report issued by that SErvice: ........ccccccciiiiiiiie e
Date of report issued by that SErvICe: ......cccooiiiiiiiiiiee e

Reason(s) of extension (if appliCabIe): .. vverieeiiiiiiiiiiee e

S o o (0 (= PRI
Annexed to thiS COMMUNICALION AIE: .....ceeeee et eeaaaes

A list of documents in the approval file dsiped at the Administration services
having delivered the approval and which can beingthupon request.

A list of tread-pattern designations: Speéifiyeach trademark or brand name and
trade description the list of tyre size designatjcedding in case of Class C1 tyres
the mark “reinforced” (or “extra load”) or the spkesymbol of snow tyres or in the
case of tyres of Classes C2 and C3, the mark itrdctif so required by
paragraph 3.1. of this Regulation.

3 In the case of category of use “Snow” a test repocording to appendix of Annex 7 shall be
submitted.
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Annex 2

Example of Approval Marks

Appendix 1

20

Arrangements of Approval Marks
(See paragraph 5.4. to this Regulation)
Approval according to Regulation No. 117

Example 1

>
a j:-2 1;,:3. a>12mm

3"3 0212345 S2

The above approval mark, affixed to a pneumatie sfiows that a tyre concerned
has been approved in the Netherlands (E4) purgsoaRéegulation No. 117 (marked by S2
(rolling sound at stage 2) only), under approvahbar 0212345. The first two digits of the
approval number (02) indicate that the approval grasited according to the requirements
02 series of amendments of this Regulation.

Example 2

a J:a.r'z E 4 _I;,r;a. a>12 mm

"

al3 0212345 S1WR1

The above approval mark shows that the tyre coecehas been approved in the
Netherlands (E4) pursuant to Regulation No. 117rkedh by S1 (rolling sound at stage 1)
W (wet adhesion), and R1 ( Rolling resistanceagestl ) under approval number 0212345.
This indicates that the approval is for SIWR1. Titet two digits of the approval number
(02) indicate that the approval was granted acogrth the requirements of the 02 series of
amendments of this Regulation.
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Annex 2

Appendix 2

Approval according to Regulation No. 117 coincid# with approval to Regulation
No. 30 or 54*

Example 1

A
A

al3 0212345 S2 0236378
or
a3 0212345 S2

e

al3 0236378

] [#] [¢]

The above approval mark shows that the tyre coecehas been approved in the
Netherlands (E4) pursuant to Regulation No. 117kethby S2 (rolling sound at stage 2)),
under approval number 0212345 and Regulation NpuB@er approval number 0236378.
The first two digits of the approval number (02ylicate that the approval was granted
according to the 02 series of amendments and Regulio. 30 included the 02 series of

amendments.

Example 2

A

a \i E4 _l'ﬂ a>12 mm

3 0212345 S2WR2 0236378

or
0212345 S2WR2

a3 0236378

HIENE

! Approvals in accordance with Regulation No. 11/7tjoes within the scope of Regulation No. 54
currently do not include wet adhesion requirements.
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The above approval mark shows that the tyre coecehas been approved in the
Netherlands (E4) pursuant to Regulation No. 117rkedh by S2WR2 (rolling sound at
stage 2 wet adhesion and rolling resistance aes?y under approval number 0212345
and Regulation No. 30 under approval number 023688 first two digits of the approval
number (02) indicate that the approval was graraedording to the 02 series of
amendments and Regulation No. 30 included the B@ssef amendments.

Example 3

E4 .[ a3 a>12 mm

a =T,

a3 0212345 S2 0054321
or
[a= 021234552
a3 0054321

The above approval mark shows that the tyre coeckehas been approved in the
Netherlands (E4) pursuant to Regulation No. 117 thed02 series of amendments under
approval number 0212345 (marked by S2), and Reguol&to. 54. This indicates that the
approval is for rolling sound stage 2 (S2). Thstfiwo digits of the Regulation No. 117
approval number (02) in conjunction with “S2” indte that the first approval was granted
in accordance with Regulation No. 117 which incididiee 02 series of amendments. The
first two digits of Regulation No. 54 (00) indicatieat this Regulation was in its original
form.

Example 4

E4 1 a a>12 mm

a =T,

e

0212345 S2R2 0054321
or
0212345 S2R2

5] B
[N IN]

a3 0054321

The above approval mark shows that the tyre coecehas been approved in the
Netherlands (E4) pursuant to Regulation No. 117 thed02 series of amendments under
approval number 0212345 (marked by S2 R2), and Bagn No. 54. This indicates that
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the approval is for rolling sound stage 2 (S2) aviting resistance stage 2. The first two
digits of the Regulation No. 117 approval numbe}) (@ conjunction with “S2R2” indicate
that the first approval was granted in accordanite Regulation No. 117 which included
the 02 series of amendments. The first two digitRegulation No. 54 (00) indicate that
this Regulation was in its original form.

23
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Annex 2

Appendix 3

Extensions to combine approvals issued in accordee with Regulation No. 117, 30 or
541

Example 1

a \i E4 1 an a>12 mm

a3 0236378 + 02S1

The above approval mark shows that the tyre coecehas been initially approved
in the Netherlands (E4) pursuant to Regulation 8®.and the 02 series of amendments
under approval number 0236378. It is also markedB2S1 (rolling sound at stage 1)
which indicates that its approval is extended un@egulation No. 117 (02 series of
amendments). The first two digits of the approvaiber (02) indicate that the approval
was granted according to Regulation No. 30 (02eseof amendments). The addition (+)
sign indicates that the first approval was graitegiccordance with Regulation No. 30 and
has been extended to include the approval(s) gtateording to Regulation No. 117 (02
series of amendments) for rolling sound at stage 1.

Example 2

A

a lar2 E 4 _l;,:;a. a>12 mm

"

al3 0236378 + 02S1WR2

The above approval mark shows that the tyre coecehas been initially approved
in the Netherlands (E4) pursuant to Regulation 8®.and the 02 series of amendments
under approval number 0236378. This indicatestti@approval is for S1 (rolling sound at
stage 1) W (wet adhesion) and R2 (rolling resistasicstage 2). The SIWR2 preceded by
(02) indicates that it has had its approval extdndeder Regulation No. 117 which
included the 02 series of amendments. The first digits of the approval number (02)
indicate that the approval was granted accordindRégulation No. 30 (02 series of
amendments). The addition (+) sign indicates tleg first approval was granted in

[N

Approvals in accordance with Regulation No. 11/7tjoes within the scope of Regulation No. 54
currently do not include wet adhesion requirements.
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accordance with Regulation No. 30 and has beemeéetkto include Regulation No. 117
approval(s) (02 series of amendments).

25
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Annex 2

Appendix 4

Extensions to combine approvals issued in accordee with Regulation No. 117

Example 1

a \i E4 1 an a>12 mm

a3 0212345 W + S2R2

The above approval mark shows that the tyre coecehas been initially approved
in the Netherlands (E4) pursuant to Regulation Nk and the 02 series of amendments
under approval number 0212345. This indicates ttetapproval is for W (wet grip). The
S2R2 preceded by + indicates that it has had jtsoapl extended under Regulation No. 17
to rolling sound at stage 2 and rolling resistagicstage 2 based on separate certificate(s).

Example 2

a afn

I a3 a>12 mm

e

a3 0212345 S1W + R1

The above approval mark shows that the tyre coecehas been initially approved
in the Netherlands (E4) pursuant to Regulation Nk and the 02 series of amendments
under approval number 0212345. This indicatestti@approval is for S1 (rolling sound at
stage 1) and W (wet grip). The R1 preceded by 4caids that it has had its approval
extended under Regulation No. 117 to rolling resise at stage 1 based on separate
certificate(s).

! Approvals in accordance with Regulation No. 11/7tjoes within the scope of Regulation No. 54
currently do not include wet adhesion requirements.
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Example 3

a ra.r'z I a a>12 mm

e

al3 0167890 SW + 02R1

The above approval mark shows that the tyre coecehas been initially approved
in the Netherlands (E4) pursuant to Regulation Ni¥ and the 01 series of amendments
under approval number 0167890. This indicatestti@iapproval is for S (rolling sound at
stage 1) and W (wet grip). The 02R1 preceded bydicates that it has had its approval
extended under Regulation No. 117 and the 02 sefiemendments to rolling resistance at
stage 1 based on separate certificate(s).
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Annex 3
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Coast-By Test Method for Measuring Tyre-Rolling $und
Emission

0.

1.1.1.

1.1.2.

1.1.3.

Introduction

The presented method contains specifications onsuonig instruments,
measurement conditiorsd the measurement method, in order to obtain the
sound level of a set of tyres mounted on a tesicleeholling on a specified
road surface. The maximum sound pressure level lie recorded, when the
test vehicle is coasting, by remote-field micropéinthe final result for a
reference speed is obtained from a linear regnessialysis. Such test results
cannot be related to tyre rolling sound measuraghduacceleration under
power or deceleration under braking.

Measuring instruments
Acoustic measurements

The sound level meter or the equivalent measuriygges, including the

windscreen recommended by the manufacturer shadlt me exceed the

requirements of Typel instruments in accordance th wi
IEC 60651:1979/A1:1993, second edition.

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

When using a system that includes a periodic mdngoof the A-weighted
sound level, areading should be made at a tinerat not greater than
30 ms.

Calibration

At the beginning and at the end of every measuneéraession, the entire
measurement system shall be checked by means atiral <alibrator that
fulfils the requirements for sound calibrators ¢fle@ast precision Class 1
according to IEC 60942:1988. Without any furthejuatinent the difference
between the readings of two consecutive checks lsbdéss than or equal to
0.5 dB. If this value is exceeded, the resultshef measurements obtained
after the previous satisfactory check shall beadided.

Compliance with requirements

The compliance of the sound calibration devicehvtlie requirements of
IEC 60942:1988 shall be verified once a year arel dbmpliance of the
instrumentation system with the requirements of E6651:1979/A1:1993,
second edition shall be verified at least every tears, by a laboratory
which is authorized to perform calibrations tradeal» the appropriate
standards.

Positioning of the microphone

The microphone (or microphones) shall be locatedaatistance of
7.5 £ 0.05 m from track reference line CC' (figijeand 1.2 + 0.02 m above
the ground. Its axis of maximum sensitivity shak Horizontal and
perpendicular to the path of the vehicle (line CC')
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1.2.

1.3.

1.3.1.

1.3.2.

1.4.

Speed measurements

The vehicle speed shall be measured with instrisnevith accuracy
of £ 1 km/h or better when the front end of the iglshhas reached line PP
(figure 1).

Temperature measurements

Measurements of air as well as test surface teaityrerare mandatory.
The temperature measuring devices shall be aecwithin + 1 °C.

Air temperature

The temperature sensor is to be positioned inrexbstructed location close
to the microphone in such a way that it is exposedhe airflow and
protected from direct solar radiation. The latteaymbe achieved by any
shading screen or similar device. The sensor shmilpositioned at a height
of 1.2 + 0.1 m above the test surface level, toimize the influence of the
test surface thermal radiation at low airflows.

Test surface temperature

The temperature sensor is to be positioned in @ation where the
temperature measured is representative of the t@type in the wheel
tracks, without interfering with the sound measueatm

If an instrument with a contact temperature sefsarsed, heat-conductive
paste shall be applied between the surface ansgeth®or to ensure adequate
thermal contact.

If a radiation thermometer (pyrometer) is use@, ieight should be chosen
to ensure that a measuring spot with a diameterGi m is covered.

Wind measurement

The device shall be capable of measuring the wpekd with a tolerance of
+1m/s. The wind shall be measured at microphoegghlt. The wind
direction with reference to the driving directidmdl be recorded.

Conditions of measurement
Test site

The test site shall consist of a central sectiamosinded by a substantially
flat test area. The measuring section shall bel;lelre test surface shall be
dry and clean for all measurements. The test sar$@all not be artificially
cooled during or prior the testing.

The test track shall be such that the conditidns fvee sound field between
the sound source and the microphone are attainedtin 1 dB(A). These

conditions shall be deemed to be met if there ardarge sound reflecting
objects, such as fences, rocks, bridges or buildiitigin 50 m of the centre
of the measuring section. The surface of the tasktand the dimensions of
the test site shall be in accordance with Appedik this annex.

A central part of at least 10 m radius shall beefof powdery snow, tall
grass, loose soil, cinders or the like. There dhalho obstacle, which could
affect the sound field within the vicinity of theiecrophone and no persons
shall stand between the microphone and the sounccesoThe operator
carrying out the measurements and any observersditg the measurements
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2.2.

2.3.
2.3.1.

2.3.2.

2.4.

2.4.1.

2.4.2.

2.4.3.

2.4.4.

2.4.4.1.

shall position themselves so as not to affect #aings of the measuring
instruments.

Meteorological conditions

Measurements shall not be made under poor atmosgtenditions. It shall
be ensured that the results are not affected big gfisvind. Testing shall not
be performed if the wind speed at the microphonghtexceeds 5 m/s.

Measurements shall not be made if the air temperasg below 5 °C or above
40 °Cor the test surface temperature is below 5 °C ovels0 °C.

Ambient noise

The background sound level (including anydvinoise) shall be at least
10 dB(A) less than the measured tyre rolling soenaission. A suitable
windscreen may be fitted to the microphone provitted account is taken of
its effect on the sensitivity and directional claesistics of the microphone.

Any measurement affected by a sound peakhndppears to be unrelated to
the characteristics of the general sound leveyrefst shall be ignored.

Test vehicle requirements
General

The test vehicle shall be a motor vehicle anditbedf with four single tyres
on just two axles.

Vehicle load

The vehicle shall be loaded such as to comply whth test tyre loads as
specified in paragraph 2.5.2. below.

Wheelbase

The wheelbase between the two axles fitted wightéist tyres shall for Class
C1 be less than 3.50 m and for Class C2 and Claggr€s be less than 5 m.

Measures to minimize vehicle influence omrgblevel measurements

To ensure that tyre rolling sound is not signifita affected by thetest
vehicle design the following requirements and rec@ndations are given.

Requirements:

(a) Spray suppression flaps or other extra devdcsuppress spray shall
not be fitted;

(b)  Addition or retention of elements in the imnedi vicinity of the rims
and tyres, which may screen the emitted soundytipermitted;

(c) Wheel alignment (toe in, camber and caster)llsha in full
accordance with the vehicle manufacturer's reconaiasoms;

(d)  Additional sound absorbing material may nonf@unted in the wheel
housings or under the underbody;

(e) Suspension shall be in such a condition thabés not result in an
abnormal reduction in ground clearance when thécleeis loaded in
accordance with the testing requirement. If avédatbody level
regulation systems shall be adjusted to give argtalearance during
testing which is hormal for unladen condition.
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2.4.4.2.

2.5.
2.5.1.

2.5.2.

2.5.3.

2.5.4.

Recommendations to avoid parasitic noise:

(a) Removal or modification on the vehicle that magntribute to the
background noise of the vehicle is recommended. femgovals or
modifications shall be recorded in the test report;

(b)  During testing it should be ascertained thakbs are not poorly
released, causing brake noise;

(c) It should be ascertained that electric coofangs are not operating;
(d)  Windows and sliding roof of the vehicle sha#l tdlosed during testing.
Tyres

General

Four identicatyres shall be fitted on the test vehicle. In thsecof tyres with
a load capacity index in excess of 121 and witlaoyt dual fitting indication,
two of these tyres of the same type and range bbditted to the rear axle of
the test vehicle; the front axle shall be fittedhatiyres of size suitable for the
axle load and planed down to the minimum depthroepto minimize the
influence of tyre/road contact noise while mainitagna sufficient level of
safety. Winter tyres that in certain Contractingtiea may be equipped with
studs intended to enhance friction shall be testgHout this equipment.
Tyres with special fitting requirements shall betéel in accordance with
these requirements (e.g. rotation direction). Tyrest shall have full tread
depth before being run-in.

Tyres are to be tested on rims permitted by the nyanufacturer.
Tyre loads

The test load (for each tyre on the test vehicle shall be 500@é&r cent of
the reference load ,Qbut the average test load ,Q of all tyres shall be
75 + 5 per cent of the reference load Q

For all tyres the reference load, Qorresponds to the maximum mass
associated with the load capacity index of the.tyréhe case where the load
capacity index is constituted by two numbers dididy slash (/), reference
shall be made to the first number.

Tyre inflation pressure

Each tyre fitted on the test vehicle shall hatesh pressureidot higher than
the reference pressuredhd within the interval:

125 125
Q Q

For Class C2 and Class C3 the reference pressuris Ehe pressure
corresponding to the pressure index marked onitlesvall.

For Class C1 the reference pressure,iss P50 kPa for “standard” tyres
and 290 kPa for “reinforced” or “extra load” tyrekg minimum test pressure
shall be P= 150 kPa.

Preparations prior to testing

The tyres shall be “run-in” prior to testing taweve compound nodules or
other tyre pattern characteristics resulting frdra tnoulding process. This
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3.2.

3.3.

4.1.

4.2.

32

will normally require the equivalent of about 106 lof normal use on the
road.

The tyres fitted to the test vehidball rotate in the same direction as when
they were run-in.

Prior to testing tyres shall be warmed up by rogninder test conditions.
Method of testing
General conditions

For all measurements the vehicle shall be drivea straight line over the
measuring section (AA' to BB') in such a way tha tnedian longitudinal
plane of the vehicle is as close as possible tdinkeCC'.

When the front end of the test vehicle has reathedine AA' the vehicle
driver shall have put the gear selector on nepiaition and switched off the
engine. If abnormal noise (e.g. ventilator, seffiign) is emitted by the test
vehicle during the measurement, the test shalisreghrded.

Nature and number of measurements

The maximum sound level expressed in A-weightecibaés (dB(A)) shall
be measured to the first decimal place as the Melicoasting between lines
AA' and BB' (figure 1 - front end of the vehicle bne AA', rear end of the
vehicle on line BB"). Thisalue will constitute the result of the measurement

At least four measurements shall be made on ddeho$ the test vehicle at
test speeds lower than the reference speed spkrifiparagraph 4.1. and at
least four measurements at test speeds higherttieareference speed. The
speeds shall be approximately equally spaced énespeed range specified
in paragraph 3.3.

Test speed range

The test vehicle speeds shall be within the range:

(@  From 70 to 90 km/h for Class C1 and Classytst
(b) From 60 to 80 km/h for Class C3 tyres.
Interpretation of results

The measurement shall be invalid if an abnormatrdpancy between the
values is recorded (see paragraph 2.3.2. of thmexdn

Determination of test result

Reference speed/used to determine the final result will be:
(@ 80 km/h forClass C1 and Class C2 tyres;

(b) 70 km/h forClass C3 tyres.

Regression analysis of rolling sound measunésne

The tyre-road rolling sound leveklin dB(A) is determined by a regression
analysis according to:

Ly = L -a
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4.3.

4.4,

4.5.

[l

is the mean value of the rolling sound levelsmé&asured in db(A):

L =

S|

n
XL
i=1
n is the measurement numbe(@6),

V is the mean value of logarithms of speegs V

v =

S|

Z \)i with Vi = |9( V| / Vref)
i=1

a is the slope of the regression line in dB(A):

Y -9 - D
i(vi - \_’)2

a

Temperature correction

For Class C1 and Class C2 tyres, the final reshdtl be normalized to a test
surface reference temperatudgs by applying a temperature correction,
according to the following:

LR('Bref) = LR('S) + K('sref - '3)

where:
) = the measured test surface temperature,
'Bref =20°C,

For Class C1 tyres, the coefficient K is: -0.08A)6°C, whend > 8
and: -0.06 dB(A)/°C wheft <.
For Class C2 tyres, the coefficient K is -0.02 AB{C

If the measured test surface temperature doe<heotge more than 5 °C
within all measurements necessary for the detertimmaf the sound level of

one set of tyres, the temperature correction maynade only on the final

reported tyre rolling sound level as indicated ahasilizing the arithmetic

mean value of the measured temperatures. Othergicle measured sound
level L; shall be corrected, utilizing the temperaturehat time of the sound

recording.

There will be no temperature correction for Cl@8styres.

In order to take account of any measuringumsént inaccuracies, the results
according to paragraph 4.3. shall be reduced (A

The final result, the temperature corrected tglling sound level k(D) in
dB(A), shall be rounded down to the nearest loweole value.
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Figure 1

Microphone positions for the measurement

B

7.59m 75m

P-O O-p

microphone : microphone
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Annex 3

Appendix 1

Test Report
Part 1 - Report

1. Type approval authority or Technical ServiCe: ... ......ccccvvviiiiieiiiiiiiiiee e,
2. Name and address of apPliCANT: ......... s eeeeeeeeeeeeaeeaeeeas
3. TSt rEPOI NO.. e et e e e e e e e eeebbe e e e e e e e
4, Manufacturer and Brand Name or Trade descCriptiQm............cccvveereeeriiiiiiieeeeninnns
5. TYre Class (CL, C2 0OF €3 coiiiiiiiii ittt eeenenaenees
6. (0= 1(=To o] VAo U 1= PO PPPP R
7. Sound level according to paragraphs. 4.4. ahdof Annex  dB(A)

at reference speed of 70/80 KM/N..........c.ccoueiiiiiiii e
8. CommMENLS (If ANY): ooiiiieiiiee e e
9. DA . ———— e e et e e e e e e e e e e e e e e e e e e aaas
O S To [ o Fo (D (=P P PPPR
Part 2 - Test data
1. DAte Of TESL: ..ottt e
2. Test vehicle (Make, model, year, modificatiogts, ): .........cccceeeeeeeeeiiiiiiiiiiiiicees
2.1. Test vehicle wheelbase: MM ...
3. Location Of tESE traCk: ........eviiiiiiiceeeee e
3.1. Date of track certification t0 ISO 10844:1994..........ccccoceeiiiieiiiiiieiiiiee e
R0 T (11T N o)V RSP
3.3, Method of CertifiCation: ............cooieeeeciiiiiee e
4. LIS (S 0 [ = TS PSPPSR
4.1, Tyre Size deSIGNatiON: .........cociiiiieeeeere et e e
4.2, Tyre ServiCe deSCIPON: ........uuuuuieiieeiiiiiiieiiiieeiee e ee e e e e e e eeeeaeeeaeeaaeeeesaaaaaaaaannnes
4.3.  Reference inflation pressure: KPa......ccccccuiiiiiiiiiiiiiiie e

! Strike out what does not apply.
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N = Ao F- L= P TP PP POTRPPUPPPRPPPRPN
Front left Front right Rear left Rear right

Test mass (kg)

Tyre load index (%)

Inflation pressure (cold

(kPa)
4.5, TeStrim WIidth COUE: ........coiiiiiiiiime et
4.6. Temperature measuremMeNt SENSON tYPE: ovuereiueeeirirreriieeiaieeeesreeeessreesnieeens
5. Valid TESE FESUILS: ..ociiiiiiiiieie e ettt e e e e e e e s r e e e e e annes

Run| Test | Direction of | Sound level|Sound level  Air Track Sound level Sound level |Commer
No. Speed run left2 right 2 temp. temp. left? right 2 S
km/h measured | measured| °C °C temp. corrected temp. corrected
dB(A) dB(A) dB(A) dB(A)

1

2

3

4

5

6

7

8
5.1.  RegresSSion liNE SIOPE: ........uuuuuietcmmeeeeieiiiieiiiieeie e e e e eeeeeeeeeeeaeaeeaeeeasasaaaaaaaanaannnan
5.2. Sound level after temperature correction atingrto paragraph 4.3. of Annex 3:

............................................................................................................................ dB(A)

2 Strike out what does not apply.
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Annex 4

Specifications for the Test Site

1.

2.1

2.2.

Note

2.3.

2.4,

Introduction

This Appendix describes the specifications retatito the physical
characteristics and the laying of the test tradiesEe specifications based on a
special standartidescribe the required physical characteristioselsas the
test methods for these characteristics.

Required characteristics of the surface

A surface is considered to conform to this stadgaovided that the texture

and voids content or sound absorption coefficieatenbeen measured and
found to fulfil all the requirements of paragragh%. to 2.4. below and

provided that the design requirements (paragradh Bave been met.

Residual voids content

The residual voids content (VC) of the test trgelving mixture shall not
exceed 8 per cent. For the measurement procedigr@asagraph 4.1.

Sound absorption coefficient

If the surface fails to comply with the residuaids content requirement, the
surface is acceptable only if its sound absorptisefficiento < 0.10. For the
measurement procedure, see paragraph4.2. The reemuit of
paragraphs 2.1. and 2.2. is met also if only soabdorption has been
measured and found to be< 0.10.

The most relevant characteristic is the soundomibi®n, although the

residual voids content is more familiar among readstructors. However,
sound absorption needs to be measured only if dace fails to comply

with the voids requirement. This is motivated besgathe latter is connected
with relatively large uncertainties in terms of Ibomeasurements and
relevance and some surfaces therefore erroneoualy be rejected when
based only on the voids measurement.

Texture depth

The texture depth (TD) measured according to tlemetric method (see
paragraph 4.3. below) shall be:

TD>0.4 mm
Homogeneity of the surface

Every practical effort shall be taken to ensued the surface is made to be as
homogeneous as possible within the test area. imbisdes the texture and
voids content, but it should also be observeditithe rolling process results
in more effective rolling at some places than athehe texture may be
different and unevenness causing bumps may alag.occ

11S0 10844:1994.
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2.5.

Period of testing

In order to check whether the surface continuetdorm to the texture and
voids content or sound absorption requirementaulsiipd in this standard,
periodic testing of the surface shall be done afdfiowing intervals:

(@) Forresidual voids content (VC) or sound apson (@):
When the surface is new:

If the surface meets the requirements when neviurtioer periodical testing
is required. If it does not meet the requiremenemvit is new, it may do so
later because surfaces tend to become cloggedcemplacted with time;

(b) For texture depth (TD):

When the surface is new:

When the noise testing starbdafe not before four weeks after laying);
Then every twelve months.

Test surface design

Area

When designing the test track layout it is impottéo ensure that, as a
minimum requirement, the area traversed by theclehrunning through the
test strip is covered with the specified test matevith suitable margins for
safe and practical driving. This will require titae width of the track is at
least 3 m and the length of the track extends beyioes AA and BB by at
least 10 m at either end. Figure 1 shows a plaa efiitable test site and
indicates the minimum area which shall be machiaiel land machine
compacted with the specified test surface matefiatording to Annex 3,
paragraph 3.2., measurements have to be made ansi of the vehicle.
This can be made either by measuring with two nploome locations (one on
each side of the track) and driving in one diragtior measuring with a
microphone only on one side of the track but dgvihe vehicle in two
directions. If the latter method is used, thenéheme no surface requirements
on that side of the track where there is no micooygh



ECE/TRANS/WP.29/2010/63

Figure 1

Minimum requirements for test surface area. The shded part is called “Test Area”

Dimensions in metres

Key Minimum area covered with test road surtace. i.e. test oreo

Microphone theignt 1.2 m)

NOTE — There shall be no large acousticaily reflective objects within this radius.

3.2.
3.2.1.

3.2.1.1.
3.2.1.2.

3.2.
3.2.1.

3.2.1.1.
3.2.1.2.

3.2.1.3.
3.2.1.4.

Design and preparation of the surface

Basic design requirements
The test surface shall meet four design requirésnen
It shall be a dense asphaltic concrete.

The maximum chipping size shall be 8 motefances allow from 6.3 mm
to 10 mm).

Design and preparation of the surface

Basic design requirements
The test surface shall meet four design requirésnen
It shall be a dense asphaltic concrete.

The maximum chipping size shall be 8 motefances allow from 6.3 mm
to 10 mm).

The thickness of the wearing course sfet 30 mm.

The binder shall be a straight penetratigmde bitumen without
modification.
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3.2.2.

Figure 2

Design guidelines

As a guide to the surface constructor, an aggeegatding curve which will
give desired characteristics is shown in Figurén2addition, Table 1 gives
some guidelines in order to obtain the desiredutexand durability. The
grading curve fits the following formula:

P (% passing) = 100 - (¢{d) 1/2

where:
d = square mesh sieve size, in mm
dnax = 8 mm for the mean curve

= 10 mm for the lower tolerance curve

= 6.3 mm for the upper tolerance curve

Grading curve of the aggregate in the asphaltic miwith tolerances

per cent passing (by mass)

g
v
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Sieve size in mm

In addition to the above, the following recommeiates are given:

(a) The sand fraction (0.063 mm < square mesh Siee< 2 mm) shall

include no more than 55 per cent natural sand afehat 45 per cent
crushed sand;

(b)  The base and sub-base shall ensure a gooditgtasid evenness,
according to best road construction practice;

(c) The chippings shall be crushed (100 per camhed faces) and of a
material with a high resistance to crushing;

(d)  The chippings used in the mix shall be washed;
(e) No extra chippings shall be added onto th&asar
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) The binder hardness expressed as PEN valuélshdO - 60, 60 - 80
or even 80 - 100 depending on the climatic condiiof the country.
The rule is that as hard a binder as possible &®alised, provided

this is consistent with common practice;

()  The temperature of the mix before rolling shadl chosen so as to
achieve by subsequent rolling the required voidstertt. In order to
increase the probability of satisfying the speaifions of paragraphs
2.1. to 2.4. above, the compactness shall be studi only by an
appropriate choice of mixing temperature, but dgcan appropriate

number of passings and by the choice of compawtihicle.

Table 1
Design guidelines

Target values

By total mass of | By mass of the Tolerances
mix aggregate

Mass of stones,
square mesh sieve (SM) > 2 mm 47.6 % 50.5 % +5%
Mass of sand  0.063 < SM <2 mm 38.0 % 40.2 % 5%t
Mass of filler SM < 0.063 mm 8.8 % 9.3% +5%
Mass of binder (bitumen) 5.8% N.A. +0.5%
Max. chipping size 8 mm 6.3-10 mm

Binder hardness (see paragraph 3.2.2. (f))

Polished stone value (PSV) >50
Compactness, relative to Marshall 98 %
Compactness

Test method
4.1. Measurement of the residual voids content

For the purpose of this measurement, cores hale taken from the track in
at least four different positions, which are equadlistributed in the test area
between lines AA and BB (see figure 1). In ordeatoid inhomogeneity and
unevenness in the wheel tracks, cores should ndaken in wheel tracks

themselves, but close to them. Two cores (minimstmould be taken close to
the wheel tracks and one core (minimum) should &kert approximately

midway between the wheel tracks and each microplamagion.

If there is a suspicion that the condition of hg®eity is not met (see
paragraph 2.4.), cores shall be taken from moratilmes within the test area.

The residual voids content has to be determinedefxh core, then the
average value from all cores shall be calculated emmpared with the
requirement of paragraph 2.1. In addition, no singbre shall have a voids
value, which is higher than 10 per cent.
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4.2.

4.3.

5.2.

5.3.

The test surface constructor is reminded of theblpm, which may arise
when the test area is heated by pipes or electwigals and cores shall be
taken from this area. Such installations shall leefully planned with

respect to future core drilling locations. It icoenmended to leave a few
locations of size approximately 200 mm x 300 mm rghthere are no
wires/pipes or where the latter are located deejugim in order not to be
damaged by cores taken from the surface layer.

Sound absorption coefficient

The sound absorption coefficient (nhormal incidgrefell be measured by the
impedance tube method using the procedure spedifi¢8O 10534-1:1996
or ISO 10534-2:1998.

Regarding test specimens, the same requiremeralt Isé followed as
regarding the residual voids content (see paragfabh The sound
absorption shall be measured in the range betw@@iHz and 800 Hz and in
the range between 800 Hz and 1,600 Hz (at leabieatentre frequencies of
third octave bands) and the maximum values shaltleetified for both of
these frequency ranges. Then these values, fstltores, shall be averaged
to constitute the final result.

Volumetric macro-texture measurement

For the purpose of this standard, texture deptasmmr@ments shall be made
on at least 10 positions evenly spaced along theelmnacks of the test strip
and the average value taken to compare with theifgggk minimum texture
depth. See Standard 1ISO 10844:1994 for descripfidhe procedure.

Stability in time and maintenance
Age influence

In common with any other surfaces, it is expedted the tyre rolling sound
level measured on the test surface may increagatisliduring the first 6 - 12
months after construction.

The surface will achieve its required characterssthot earlier than four
weeks after construction. The influence of age lan oise from trucks is
generally less than that from cars.

The stability over time is determined mainly bg fiolishing and compaction
by vehicles driving on the surface. It shall beigdically checked as stated
in paragraph 2.5.

Maintenance of the surface

Loose debris or dust, which could significantlyluee the effective texture
depth shall be removed from the surface. In coestwith winter climates,
salt is sometimes used for de-icing. Salt may altersurface temporarily or
even permanently in such a way as to increase raiseis therefore not
recommended.

Repaving the test area

If it is necessary to repave the test track, iigsially unnecessary to repave
more than the test strip (of 3 m width in figurevl)ere vehicles are driving,
provided the test area outside the strip met thairement of residual voids
content or sound absorption when it was measured.

Documentation of the test surface and of testfopmed on it
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6.1.

6.1.1.
6.1.2.

6.1.3.

6.1.4.

6.1.5.
6.1.6.

6.1.6.1.
6.1.6.2.

6.1.6.3.

6.1.6.4.

6.1.6.5.
6.1.6.6.

6.1.6.7.

6.2.

Documentation of the test surface
The following data shall be given in a documergatiding the test surface:
The location of the test track;

Type of binder, binder hardness, type ofreggte, maximum theoretical
density of the concrete (DR), thickness of the wepcourse and grading
curve determined from cores from the test track;

Method of compaction (e.g. type of rolletjer mass, number of passes);

Temperature of the mix, temperature of thebiant air and wind speed
during laying of the surface;

Date when the surface was laid and contracto
All or at least the latest test result, uidihg:
The residual voids content of each core;

The locations in the test area from whbeecores for voids measurements
have been taken;

The sound absorption coefficient of eaote ((if measured). Specify the
results both for each core and each frequency rasgeell as the overall
average;

The locations in the test area from whére cores for absorption
measurement have been taken;

Texture depth, including the number ofstesd standard deviation;

The institution responsible for tests aditm to paragraphs 6.1.6.1.
and 6.1.6.2. and the type of equipment used;

Date of the test(s) and date when thesowmeze taken from the test track.
Documentation of vehicle noise tests conduotethe surface

In the document describing the vehicle noise s¢dt(shall be stated whether
all the requirements of this standard were fulfiller not. Reference shall be
given to a document according to paragraph 6.Xkrisg the results which
verify this.
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Test Procedure for Measuring Wet Grip

1.
1.1.

1.1.1.

1.1.2.

1.1.3.

1.2.

General Test Conditions
Track characteristics

The track shall have a dense asphalt surface avgtadient in any direction
not exceeding 2 per cent. It shall be of uniforne,agpmposition, and wear
and shall be free of loose material or foreign d&#go The maximum

chipping size shall be 10 mm (tolerances permiftech 8 mm to 13 mm)

and the sand depth measured as specified in ASaiiatd E 965-96 (2006)
shall be 0.7 £ 0.3 mm.

The surface friction value for the wetted tracklsbe established by one or
other of the following methods:

Standard reference test tyre (SRTT) method

When tested using the SRTT and the method givepanagraph 2.1. the
average peak brake force coefficient (pbfc) shalbbtween 0.6 and 0.8. The
measured values shall be corrected for the eftddtsmperature as follows:

pbfc = pbfc (measured) + 0.003 - 5@20)
where “t” is the wetted track surface temperatnrdegrees Celsius.

The test shall be conducted using the lanes argiHeof the track to be used
for the wet grip test;

British pendulum number (BPN) method

The averaged British pendulum number (BPN) ofutletted track, measured
in accordance with the procedure given in the ASStdndard E 303-93
(2008) and using the pad as specified in ASTM stechdE 501-08, shall be
between 40 and 60 after temperature correction.eds$nltemperature
correction recommendations are indicated by thelpeim manufacturer, the
following formula can be used:

BPN = BPN (measured value) + 0.34-Q0.0018 - t= 6.1
where “t” is the wetted track surface temperatordegrees Celsius.

In the lanes of the track to be used during thegkip tests, the BPN shall be
measured at intervals of 10 m along the lengttheflanes. The BPN shall be
measured 5 times at each point and the coeffigénariation of the BPN
averages shall not exceed by 10 per cent.

The type approval authority shall satisBelit of the characteristics of the
track on the basis of evidence produced in tesirtep

Wetting conditions

The surface may be wetted from the track-side yrabwetting system
incorporated into the test vehicle or the trailer.

If a track-side system is used, the test surfaed be wetted for at least half
an hour prior to testing in order to equalize thdace temperature and water
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1.3.

2.1
2.1.1.

2.1.1.1.

2.1.1.2.

2.1.1.3.

2.1.1.4.

2.1.1.5.

temperature. It is recommended that track-side imgetbe continuously
applied throughout testing.

The water depth shall be between 0.5 and 1.5 mm.

The wind conditions shall not interfere witketting of the surface (wind-
shields are permitted).

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

Test Procedure
The comparative wet grip performance shall bebéisteed using either:
(@)  Atrailer or special purpose tyre evaluatiehicle; or

(b) A standard production passenger carrying veh{dl, category as
defined in the Consolidated Resolution on the QGoetbn of
Vehicles (R.E.3.) contained in TRANS/WP.29/78/RéArtend.2 as
last amended by Amend.4).

Trailer or special purpose tyre evaluationicelprocedure

The trailer, together with the towing vedjcor the tyre evaluation vehicle
shall comply with the following requirements:

Be capable of exceeding the upper limitlie test speed of 67 km/h and of
maintaining the test speed requirement oft65km/h at the maximum level
of application of braking forces;

Be equipped with an axle providing ond mEssition having an hydraulic
brake and actuation system that can be operated thhe towing vehicle if
applicable. The braking system shall be capableprafviding sufficient

braking torque to achieve the peak brake forcefiierfit over the range of
tyre sizes and tyre loads to be tested;

Be capable of maintaining longitudinagiafnent (toe) and camber of the test
wheel and tyre assembly throughout the test withif.5 ° of the static
figures achieved at the test tyre loaded condition;

In the case of a trailer, the mechanicaipting device between the towing
vehicle and trailer shall be such that, when therg vehicle and trailer are
coupled together, the drawbar, or part of the deawlof a trailer that
incorporates the braking force measurement serisimgrizontal or slopes
downwards from rear to front at a maximum angles 8f The longitudinal
distance from the centre line of the articulatiainp of the coupling (hitch)
to the transverse centre line of the axle of théer shall be at least ten times
the coupling (hitch) height;

In the case of vehicles that incorporateaek wetting system, the water
delivery nozzle(s) shall be such that the resultivager film is of uniform
section extending at least 25 mm beyond the wifitiheo tyre contact patch.
The nozzle(s) shall be directed downwards at arleaoy20 ° to 30 ° and
shall contact the track surface between 250 mm4&fdmm in front of the
centre of the tyre contact patch. The height ofrtbezle(s) shall be 25 mm or
the minimum to avoid any obstacles on the trackaserwithout exceeding a
maximum of 100 mm. Water delivery rate shall ensargvater depth of
0.5mm to 1.5mm and shall be consistent throughthg test to
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2.1.2.
2.1.2.1.

2.1.2.2.

2.1.2.3.

2.1.2.4.

2.1.2.5.

2.1.2.6.

2.1.2.7.

2.1.2.8.

2.1.2.9.

2.1.2.10.

2.1.2.11.

2.1.2.12.

within £ 10 per cent. Note that a typical rate for testatg65 km/h will
be 18 IS' per metre of wetted track surface width.

The system shall be able to deliver the water sheh the tyre, and track
surface in front of the tyre, is wetted before thiart of braking and
throughout the duration of the test.

Test procedure

The test tyre shall be trimmed to remawg moulding protrusions that are
likely to affect the test.

The test tyre shall be mounted on the test declared by the tyre
manufacturer in the approval application and shalinflated to 180 kPa in
the case of the SRTT and standard load tyre orKE20in the case of a
reinforced or extra load tyre.

The tyre shall be conditioned for a mimimaf two hours adjacent to the test
track such that it is stabilized at the ambientgemture of the test track area.
The tyre(s) shall not be exposed to direct sunsthimagng conditioning.

The tyre shall be loaded to:
(a) Between 445 kg and 508 kg in the case of RETS and

(b) Between 70 per cent and 80 per cent of the \@dde corresponding
to the load index of the tyre in any other case.

Shortly before testing, the track shalkcbaditioned by carrying out at least
ten braking tests on the part of the track to keduer the performance test
programme but using a tyre not involved in thatgpaonme.

Immediately prior to testing, the tyrelatibn pressure shall be checked and
reset, if necessary, to the values given in papdggal.2.2.

The test speed shall be between 63 kndt6arkm/h and shall be maintained
between these limits throughout the test run.

The direction of the test shall be theeséon each set of tests and shall be the
same for the test tyre as that used for the SR wiich its performance is
to be compared.

The brakes of the test wheel assembly kaalpplied such that peak braking
force is achieved within 0.2 s and 0.5 s of brgigliaation.

In the case of a new tyre, two test shall be carried out to condition the
tyre. These tests may be used to check the operatiothe recording
equipment but the results shall not be taken istmant in the performance
assessment.

For the evaluation of the performancarof tyre compared with that of the
SRTT, the braking test shall be carried out from $Aame point and in the
same lane of the test track.

The order of testing shall be:
R1-T-R2
where:

R1 is the initial test of the SRTT, R2 is the rapest of the SRTT and T is
the test of the candidate tyre to be evaluated.
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2.1.2.13.

2.1.2.14.

2.1.2.15.

2.2.
2.2.1.

2.2.1.1.

A maximum of three candidate tyres may be testefdrb repeating the
SRTT test, for example:

R1-T1-T2-T3-R2

The average value of peak brake forcéiciemt (pbfc) shall be calculated
over at least six valid results.

For results to be considered to be valid, the fmmeht of variation as
determined by the standard deviation divided byatherage result, expressed
as a percentage, shall be within 5 per cent. # ithicannot achieved with the
repeat testing of the SRTT, the evaluation of thedidate tyre(s) shall be
discarded and the entire order of testing shatepeated.

Using the value of the average pbfc émheseries of test runs:

In the case of the order of testing R1 — T — R, pibfc of the SRTT to be
used in the comparison of the performance of thalicdate tyre shall be
taken to be:

(R1+ R2)/2
where:

R1 is the average pbfc for the first series of teas of the SRTT and R2 is
the average pbfc for the second series of testofitie SRTT

In the case of the order of testing R1 — T1 — TR2; the pbfc of the SRTT
shall be taken to be:

2/3 R1 + 1/3 R2 for comparison with the candidgste T1 and
1/3 R1 + 2/3 R2 for comparison with the candidgte T2

In the case of the order of testing R1 — T1 — TP3— R2, the pbfc of the
SRTT shall be taken to be:

3/4 R1 + 1/4 R2 for comparison with the candidgte T1
(R1 + R2)/2 for comparison with the candidate fjeeand
1/4 R1 + 3/4 R2 for comparison with the candidgte T3
The wet grip index (G) shall be calcudas:

pbfc of candidate tyre
pbfc of SRTT

Standard vehicle procedure

G=

The vehicle shall be a standard ddtegory vehicle, capable of a minimum
speed of 90 km/h and equipped with an anti-lockibgasystem (ABS).

The vehicle shall not be modified except:
(a)  To allow the fitting of an increased rangewfeel and tyre sizes;

(b)  To allow mechanical (including hydraulic, elgcal or pneumatic)
operation of the service brake control. The systeay be operated
automatically by signals from devices incorporaitgdor adjacent to,
the track.
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2.2.2.
2.2.2.1.

2.2.2.2.

2.2.2.3.

2.2.2.4.

2.2.2.5.

2.2.2.6.

2.2.2.7.

2.2.2.8.

2.2.2.9.

2.2.2.10.

2.2.2.11.

Test procedure

The test tyres shall be trimmed to remawe moulding protrusions that are
likely to affect the test.

The test tyre shall be mounted on the test declared by the tyre
manufacturer in the approval application and shalinflated to 220 kPa in
all cases.

The tyre shall be conditioned for a mimmaf two hours adjacent to the test
track such that it is stabilized at the ambientgerture of the test track area.
The tyre(s) shall not be exposed to direct sunsthimgng conditioning.

The static load on the tyre shall be:
(a) Between 381 kg and 572 kg in the case of RETS and

(b)  Between 60 per cent and 90 per cent of the \@dde corresponding
to the load index of the tyre in any other case.

The variation in load on tyres on the same axkl dfe such that the load
borne by the more lightly loaded tyre shall notéss than 90 per cent of that
of the tyre bearing the greater load.

Shortly before testing, the track shalcbaditioned by carrying out at least
ten braking tests from 90 km/h to 20 km/h on the p&the track to be used
for the performance test programme but using tyresinvolved in that
programme.

Immediately prior to testing, the tyrelatibn pressure shall be checked and
reset, if necessary, to the values given in papigpa2.2.2.

Starting from an initial speed of betw@&hkm/h and 83 km/h, a constant
force sufficient to cause operation of the ABS drwédneels of the vehicle
and to result in stable deceleration of the vehmier to the speed being
reduced to 80 km/h, shall be applied to the serbicke control and this
force shall be maintained until the vehicle hasndemught to rest.

The braking test shall be carried out with theatiuwf a manual transmission
disengaged or with the selector of an automatinstrassion in the neutral
position.

The direction of the test shall be theeséon each set of tests and shall be the
same for the candidate test tyre as that usedhf®rSRTT with which its
performance is to be compared.

In the case of new tyres, two test ruradl $ie carried out to condition the
tyres. These tests may be used to check the operafi the recording
equipment but the results shall not be taken iotmant in the performance
assessment.

For the evaluation of the performancearof tyre compared with that of the
SRTT, the braking test shall be carried out from $ame point and in the
same lane of the test track.

The order of testing shall be:
R1-T-R2

where:
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2.2.212.

2.2.2.13.

2.2.2.14.

R1 is the initial test of the SRTT, R2 is the rapeest of the SRTT and T is
the test of the candidate tyre to be evaluated.

A maximum of three candidate tyres may be testefirb repeating the
SRTT test, for example:

R1-T1-T2-T3-R2

The mean fully developed deceleratiord{ihbetween 80 km/h and 20 km/h
shall be calculated for at least three valid resultthe case of the SRTT and
6 valid results in the case of the candidate tyres.

The mean fully developed deceleration (mfdd) igegiby:
mfdd = 231.48/S
where:

S is the measured stopping distance in metreseegtv80 km/h and
20 km/h.

For results to be considered to be valid, the fuefit of variation as
determined by the standard deviation divided byatverage result, expressed
as a percentage, shall be within 3 per cent. & ithcannot achieved with the
repeat testing of the SRTT, the evaluation of thedidate tyre(s) shall be
discarded and the entire order of testing shatepeated.

The average of the calculated values of mfdd dhalbetermined for each
series of test runs.

Using the value of the average mfdd é&aheseries of test runs:

In the case of the order of testing R1 — T — R2,mfdd of the SRTT to be
used in the comparison of the performance of thalicate tyre shall be
taken to be:

(R1+ R2)/2
where:

R1 is the average mfdd for the first series of tess of the SRTT and R2 is
the average mfdd for the second series of testolittee SRTT

In the case of the order of testing R1 — T1 — TR2-the mfdd of the SRTT
shall be taken to be:

2/3 R1 + 1/3 R2 for comparison with the candidgste T1 and
1/3 R1 + 2/3 R2 for comparison with the candidgte T2

In the case of the order of testing R1 — T1 — TR3— R2, the mfdd of the
SRTT shall be taken to be:

3/4 R1 + 1/4 R2 for comparison with the candidgte T1
(R1 + R2)/2 for comparison with the candidate fjeeand
1/4 R1 + 3/4 R2 for comparison with the candidgte T3
The wet grip index (G) shall be calcudas:

average mfdd of candidate tyre

G= midd of SRTT
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2.2.2.15.

2.2.2.15.1.

2.2.2.15.2.

2.2.2.15.3.

2.2.2.15.4.

2.2.2.15.5.

In the case where the candidate tyresatdse fitted to the same vehicle as
the SRTT, for example, due to tyre size, inabildyachieve required loading
and so on, comparison shall be made using inteatedyres, hereinafter
referred to as “control tyres”, and two differemticles. One vehicle shall be
capable of being fitted with the SRTT and the caintyre and the other
vehicle shall be capable of being fitted with tloatrol tyre and the candidate
tyre.

The wet grip index of the control tyedative to the SRTT (G1) and of the
candidate tyre relative to the control tyre (G2alkbe established using the
procedure in paragraphs 2.2.2.1 t0 2.2.2.15.

The wet grip index of the candidate tyre relatisethe SRTT shall be the
product of the two resulting wet grip indices tlaG1 x G2.

The track, and the portion of the tragtiall be the same for all of the tests
and the ambient conditions shall be comparable,ef@mple, the surface
temperature of the wetted track shall be witkirs °C. All tests shall be
completed within the same day.

The same set of control tyres shalused for comparison with the SRTT
and with the candidate tyre and shall be fittethensame wheel positions.

Control tyres that have been useddstirig shall subsequently be stored
under the same conditions as required for the SRTT.

The SRTT and control tyres shall beatded if there is irregular wear or
damage or when the performance appears to haveadated.
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Annex 5

Appendix 1

Test Report (Adhesion on wet surface)

Part 1 - Report

1. Type approval authority or Technical ServiCe: ... ......ccccvvviiiiieiiiiiiiiiee e,
2. Name and address of apPliCANT: ......... s eeeeeeeeeeeeaeeaeeeas
3. TSt rEPOI NO.. e et e e e e e e e eeebbe e e e e e e e
4, Manufacturer and Brand Name or Trade descCriptiQm............cccvveereeeriiiiiiieeeeninnns
5. TYre Class (CL, C2 0OF €3 coiiiiiiiii ittt eeenenaenees
6. (0= 1(=To o] VAo U 1= PO PPPP R
7. Adhesion coefficient on wet surfaces relativ&RTT according to

paragraphs 2.1.2.15. OF 2.2.2.15 .. ....... e esiireeiieesaniiiiieeeessstieeesesssnsseeaesss
8. CommMENLS (If ANY): ooiiiieiieee e e
9. DA . ——— e e et e e e e e e e e e e e e e e e e e e aaas
O S To [ o F- {D (=OUPPPPP PP
Part 2 — test data
1. DAL Of TESL: ...eiieiiii ettt
2. Test vehicle (make, model, year, modificatidn, er trailer identification): ..............
3. Location Of teSt traCK: ......coiuiiiiii e
3.1, Testtrack CharaCteriStCS: ........... ummnsireeeeeeeeiie ittt e e
3.2, ISSUEBA DY e a e a e e ane
3.3, Method Of CErtifiCatiON: .........eeeiiis et e e
4, TSt Yre detAlS: ..uvveeiiiiiiie it
4.1. Tyre size designation and service deSCriptiON:.............uuureuuieiimieimeeiieeireieeaaaaeanss
4.2,  Tyre brand and trade desCription: .......ccuueeiieiiiiiiiiie e
4.3.  Reference inflation pressure: KPa.....occooooi oo
N =S Ao F- L= P SO PP P POV RPPUPPPRPPPRPN
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Tyre SRTT Candidate Control
Test tyre load (kg)
Water depth (mm)
(from 0.5 to 1.5 mm)
Wetted track temperature averafg)(
(from 5 to 35 °C)
4.5, TeSt rim WIdth COU: .....c.ccuiiiiiiiiicm ettt
4.6. Temperature measurement SENSOI TYPE: .. it
4.7. Identification Of the SRTT: ....ooiiiii e
5. Valid ESE TESUILS: .....eeeiiiieiii ettt e e e e e e
Run [Test Spe¢Direction of ru  SRTT Candidate| Control | Peak brake | Mean fully | Wet Grip| Comments
No (km/h) tyre tyre force coefficier d(;i\étla:rjstsiagr index (G
(pbfc)
(mfdd)
1
2
3
4
5
6
7
8
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Annex 6

Test Procedure for Measuring Rolling Resistance

1.

2.1.

2.1.1.

2.1.2.

2.1.3.

2.2.

Test Methods

The alternative measurement methods listed beloar given in this
Regulation. The choice of an individual methodef to the tester. For each
method, the test measurements shall be convertedftoce acting at the
tyre/drum interface. The measured parameters are:

a) in the force method: the reaction force measworedonverted at the
tyre spindle’

b) in the torque method: the torque input measatete test drur;

c) in the deceleration method: the measurementeo€ldration of the
test drum and tyre assemBly;

d) in the power method: the measurement of the pawgit to the test
drum?

Test Equipment
Drum specifications
Diameter

The test dynamometer shall have a cylindrical Agel (drum) with a
diameter of at least 1.7 m.

The Fr and Cr values shall be expressed relatieedrum diameter of 2.0 m.
If drum diameter different than 2.0 m is used, a@ation adjustment shall
be made following the method in paragraph 6.3.

Surface

The surface of the drum shall be smooth steelerAdttively, in order to
improve skim test reading accuracy, a texturedaserfmay also be used,
which should be kept clean.

The Fr and Cr values shall be expressed relativéhé “smooth” drum
surface. If a textured drum surface is used, sgeeA@ix 1, paragraph 7.

Width

The width of the drum test surface shall exceedl width of the test tyre
contact patch.

Measuring rim

The tyre shall be mounted on a steel or lightyaffeasuring rim, as follows:

This measured value also includes the bearinggaratlynamic losses of the wheel and tyre which

are also to be considered for further data intéagion.

The measured value in the torque, deceleratiorpangr methods also includes the bearing and

aerodynamic losses of the wheel, the tyre, andthen which are also to be considered for further
data interpretation.
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(@) for Class C1 and C2 tyres, the width of tlme shall be as defined in
ISO 4000-1:2010,

(b) for Class C3 tyres, the width of the rim shad#l as defined in ISO
4209 1:2001. No other rim width shall be allowede3\ppendix 2.

2.3. Load, alignment, control and instrumentatioousacies

Measurement of these parameters shall be suffigiaocurate and precise to
provide the required test data. The specific asgpeetive values are shown

in Appendix 1.
2.4. Thermal environment
2.4.1. Reference conditions

The reference ambient temperature, measured afis@ance not less
than 0.15 m and not more than 1 m from the tyrevgél, shall be 25C.

2.4.2. Alternative conditions

If the test ambient temperature is different frahe reference ambient
temperature, the rolling resistance measuremerit bhacorrected to the
reference ambient temperature in accordance withgpaph 6.2. of this
annex.

2.4.3. Drum surface temperature.

Care should be taken to ensure that the temperafuhe test drum surface is
the same as the ambient temperature at the beginhihe test.

3. Test Conditions
3.1. General

The test consists of a measurement of rollingstasce in which the tyre is
inflated and the inflation pressure allowed to 8uip, i.e., “capped air”.

3.2 Test speeds
The value shall be obtained at the appropriatendspeed specified in Table
1.
Table 1
Test Speeds (in km/h)
Tyre Class C1 C2and C3 C3
Load Index All LI<121 LI>121
Speed Symbol All All J 100 km/h and lower or tyrgs K 110 km/h and
not marked with speed symbaql higher
Speed 80 80 60 80
3.3. Test load

The standard test load shall be computed fronvéthges shown in Table 2
and shall be kept within the tolerance specifiedpendix 1.

3.4. Test inflation pressure
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The inflation pressure shall be in accordance witt shown in Table 2 and
shall be capped with the accuracy specified ingragh 4. of Appendix 1 to

this annex.
Table 2
Test Loads and Inflation Pressures
Tyre Clas c1®@ Cc2,C3
Standard Reinforced or Extra
Load Load

Load- % of

maxmum load 80 80 850

capacity

(% of single load)

Inflation Corresponding to maximum load
oressure 210 250 capacity for single applicatidfl
kPa

Note The inflation pressure shall be capped with tteueacy specified in paragraph 4 of Appendix lhie t
annex.

@ For those passenger car tyres belonging to caésgorhich are not shown in 1ISO 4000-1:2010, the
inflation pressure shall be the inflation presse@mmended by the tyre manufacturer, corresportding
the maximum tyre load capacity, reduced by 30 kPa.

®  As a percentage of single load, or 85 per cemiafimum load capacity for single application spedif
in applicable tyre standards manuals if not madketyre.

© Inflation pressure marked on sidewall, or if noarked on sidewall, as specified in applicable ty
standards manuals corresponding to maximum loaaoitdor single application.

=

e

3.5. Duration and speed

When the deceleration method is selected, theviilg requirements apply:

a) For durationAt , the time increments shall not exceed 0.5 s;

b) Any variation of the test drum speed shall nateed 1 km/h within
one time increment.

Test Procedure
4.1. General

The test procedure steps described below shdblmved in the sequence
given.

4.2, Thermal conditioning

The inflated tyre shall be placed in the thermaVvienment of the test
location for a minimum of:

(@  3hours for Class C1 tyres;
(b) 6 hours for Class C2 and C3 tyres.

4.3. Pressure adjustment
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After thermal conditioning, the inflation pressusteall be adjusted to the test
pressure, and verified 10 minutes after the adjestris made.

4.4. Warm-up
The warm-up durations shall be as specified in@&bl
Table 3
Warm Up Durations
Tyre Class C1 C2 and C3 C3
LI<121 LI >121
Nominal Rim Diameter All All <225 >225
Warm up duration 30 min. 50 min. 150 min. 180 min.
4.5. Measurement and recording

The following shall be measured and recorded figeee 1):

@)
(b)
(©
(d)

(e)

()
(©)
(h)

0

Figure 1

Test speed J
Load on the tyre normal to the drum surfage L
The initial test inflation pressure as defiregaragraph 3.3.

The coefficient of rolling resistance measufexd and its corrected
value Cg, at 25 °C and for a drum diameter of 2 m.

The distance from the tyre axis to the druneosurface under steady
state r .

Ambient temperaturetp,
Test drum radius R.

Test method chosen.

Test rim (size and material).

Tyre size, manufacturer, type, identity numigérone exists), speed
symbol, load index, DOT number (Department of Tpamation).

m

an
.

DRUM
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All the mechanical quantities (forces, torques)|wie orientated in
accordance with the axis systems specified in I8858.991.

The directional tyres shall be run in their spiedfrotation sense.
4.6. Measurement of parasitic losses

The parasitic losses shall be determined by ornthenfollowing procedures
given in paragraph 4.6.1. or 4.6.2.

4.6.1. Skim test reading
Skim test reading follows the procedure below:

(a) Reduce the load to maintain the tyre at theé tgeed without
slippage?

The load values should be as follows:

0] Class C1 tyres: recommended value of 100 N;tnoéxceed
200 N;

(i)  Class C2 tyres: recommended value of 150 N; tooexceed
200 N for machines designed for Class C1 tyre nreasent or
500 N for machine designed for Class C2 and C3fyre

(i)  Class C3 tyres: recommended value of 400 Mt to exceed
500 N.

(b)  Record the spindle force, fnput torque T or the power, whichever
applies®

()  Record the load on the tyre normal to the dsumiace I,
4.6.2. Deceleration method

The deceleration method follows the procedurewelo

a) Remove the tyre from the test surface;

b) Record the deceleration of the test drimDo/ At and that of the
unloaded tyré\wry/ At. 3

4.7. Allowance for machines exceedisg; criterion

The steps described in paragraphs 4.3. to 4.4. l&ha&arried out once only,
if the measurement standard deviation determinedadonordance with
paragraph 6.5. is:

(a) not greater than 0.075 N/kN for Class C1 aBdytes;
(b)  not greater than 0.06 N/kN for Class C3 tyres.

If the measurement standard deviation exceeds thigerion, the
measurement process will be repeated n times asiloled in paragraph 6.5.
The rolling resistance value reported shall be therage of the n
measurements.

3 With the exception of the force method, the meagwralue includes the bearing and aerodynamic
losses of the wheel, the tyre, and the drum loa$éch also need to be considered.
It is known that the spindle and drum bearingtiohs depend on the applied load. Consequently, it
different for the loaded system measurement andkime test reading. However, for practical
reasons, this difference can be disregarded.
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5.1.

5.1.1.

5.1.2.

5.1.3.

5.1.4.

5.1.5.

Data Interpretation
Determination of parasitic losses
General

The laboratory shall perform the measurementsritestin paragraph 4.6.1.
for the force, torque and power methods or thosescrid®ed in
paragraph 4.6.2. for the deceleration method, demoto determine precisely
in the test conditions (load, speed, temperature)tyre spindle friction, the
tyre and wheel aerodynamic losses, the drum (andpasopriate, engine
and/or clutch) bearing friction, and the drum agranic losses.

The parasitic losses related to the tyre/drunriate F; expressed in newton
shall be calculated from the force terque, power or the deceleration, as
shown in paragraphs 5.1.2. to 5.1.5. below.

Force method at tyre spindle

Calculate: = R(1+ r/R)

where:

F.  is the tyre spindle force in newton (see parageapti.);

rn is the distance from the tyre axis to the drumepwurface under
steady state conditions, in metre;

R is the test drum radius, in meter.
Torque method at drum axis
Calculate: i = T/R
where:
T, is the input torque in newton meter, as determingzhragraph 4.6.1.
R is the test drum radius, in meter.
Power method at drum axis
Fo= 36VxA

pl
Calculate: Un

where:

\Y is the electrical potential applied to the maehdrive, in volt;
A is the electric current drawn by the machineelrin ampere;
Un is the test drum speed, in kilometer per hour.
Deceleration method

Calculate the parasitic losseg, i newton.

Fo=lo[Bh |, It Ak,
"Rl A, ) R At

where:
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5.2.

5.2.1.

5.2.2.

5.2.3.

5.2.4.

ID s the test drum inertia in rotation, in kil@gn meter squared;
R is the test drum surface radius, in meter;
Wpo is the test drum angular speed, without tyreaians per second;

Aty is the time increment chosen for the measuremérthe parasitic
losses without tyre, in second;

IT is the spindle, tyre and wheel inertia in ragaf in kilogram meter
squared;

R is the tyre rolling radius, in metre;

wro Is the tyre angular speed, unloaded tyre, in ragex second.
Rolling resistance calculation

General

The rolling resistance Fexpressed in newton, is calculated using theeglu
obtained by testing the tyre to the conditions #jgetin this international
standard and by subtracting the appropriate parasisses f, obtained
according to paragraph 5.1.

Force method at tyre spindle

The rolling resistance Fr, in newton, is calcudatising the equation
F = R[1+(/R)] - Fy

where:

R is the tyre spindle force in newton;

Fo  represents the parasitic losses as calculategragpaph 5.1.2.;

rn is the distance from the tyre axis to the drumepwurface under
steady-state conditions, in metre;

R is the test drum radius, in metre.
Torque method at drum axis

The rolling resistance,Fn newton, is calculated with the equation

Ty
Fr = E - Fp|
where:
T: is the input torque, in newton metre;

Fol represents the parasitic losses as calculatearagmph 5.1.3.;
R is the test drum radius, in metre.
Power method at drum axis

The rolling resistance,An newton, is calculated with the equation:

X
F = 36VXA
u n
where:
\% is the electrical potential applied to the maehdrive, in volt;
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5.2.5.

6.2.

A is the electric current drawn by the machine&rin ampere;
U, is the test drum speed, in kilometre per hour;

Fol represents the parasitic losses as calculatearagmph 5.1.4.
Deceleration method

The rolling resistance Fn newton, is calculated using the equation:
Ip [ Aw RIT( Aw

Fr - _D V + T vV | _ Fpl
R | At, R? | At,

where:

ID s the test drum inertia in rotation, in kil@gn metre squared,;
R is the test drum surface radius, in meter;

Fo  represents the parasitic losses as calculatedragraph 5.1.5.;
At, is the time increment chosen for measuremengadorsd;

Aw, is the test drum angular speed increment, withyna, in radian per
second;

I+ is the spindle, tyre and wheel inertia in rotatiam kilogram metre
squared;

R, s the tyre rolling radius, in metre.
F is the rolling resistance, in newton.
Data Analysis

Rolling resistance coefficient

The rolling resistance coefficient, & calculated by dividing the rolling
resistance by the load on the tyre:

F
C ="
Lm
where:
F is the rolling resistance, in newton;
L

m  is the test load, in kN.
Temperature correction

If measurements at temperatures other thafC2are unavoidable (only
temperatures not less than ZD or more than 30C are acceptable), then a
correction for temperature shall be made usindahewing equation, with:

Fras is the rolling resistance at 2&, in newton:

Fr25 = I:r [1+ K(tamb - 23]

where:



ECE/TRANS/WP.29/2010/63

6.3.

6.4.

6.5.

ris the rolling resistance, in newton;

amb js the ambient temperature, in degree Celsius;
K is equal to:

0.008 for Class C1 tyres

0.01 for Class C2 tyres

0.006 for Class C3 tyres
Drum diameter correction

Test results obtained from different drum diametshall be compared by
using the following theoretical formula:

I:r02 E KI:r 01
with:

_ |[(R/R)R, +17)
K_J (R +r)

where:
Ri is the radius of drum 1, in meter;
R2 is the radius of drum 2, in meter;

v is one-half of the nominal design tyre diametemieter;

F. . : . :
01 js the rolling resistance value measured on druim dewton;

Fr02 is the rolling resistance value measured on dryim @ewton.

Measurement result

Where n measurements are greater than 1, if extjbiy paragraph 4.6., the
measurement result shall be the average of thealdes obtained for the n
measurements, after the corrections described magpaphs 6.2. and 6.3.
have been made.

The laboratory shall ensure that, based omarmam of three measurements,
the machine maintains the following valuesogfi, as measured on a single
tyre:

om,i < 0.075 N/kN for tyres of Classes C1 and C2
om,; <0.06 N/kN for tyres of Class C3

If the above requirement far,; is not met, the following formula shall be
applied to determine the minimum number of measargsmn (rounded to
the immediate superior integer value) that are irequby the machine to
qualify for conformance with this Regulation.

N = (om,/ X)?
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6.6.

where:
x = 0.075 N/kN for tyres of Classes C1 and C2
X = 0.06 N/kN for tyres of Class C3

If a tyre needs to be measured several timedythévheel assembly shall be
removed from the machine between the successiveureraents.

If the removal/refitting operation duration isdethan 10 minutes, the warm-
up durations indicated in paragraph 4.3. may beaed to:

(a) 10 minutes for tyres of Class C1
(b) 20 minutes for tyres of Class C2
(c) 30 minutes for tyres of Class C3

Monitoring of the laboratory control tyre dhia¢ carried out at intervals no
greater than one month. Monitoring shall includeiaimum of 3 separate
measurements taken during this one month perio@. aerage of the 3
measurements taken during a given one-month pstietl be evaluated for
drift from one monthly evaluation to another.
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Annex 6

Appendix 1

Test Equipment Tolerances

1.

2.2.

3.1

3.2.
3.2.1.

3.2.2.

Purpose

The limits specified in this annex are necessargrider to achieve suitable
levels of repeatable test results, which can atsadsrelated among various
test laboratories. These tolerances are not meampresent a complete set
of engineering specifications for test equipmeather, they should serve as
guidelines for achieving reliable test results.

Test rims
Width

For passenger car tyre rims (C1 tyres), the testvidth shall be the same as
the measuring rim determined in ISO 4000-1: 2050%# 6.2.2.

For truck and bus tyres (C2 and C3), the rim wiltlhll be the same as the
measuring rim determined 1SO 4209-1:2001 claus&5.1

Run-out

Run-out shall meet the following criteria:

(a) maximum radial run-out: 0.5 mm

(b)  maximum lateral run-out: 0.5 mm

Drum / tyre alignment

General:

Angle deviations are critical to the test results.
Load application

The direction of tyre loading application shall kept normal to the test
surface and shall pass through the wheel centrenwit

(@ 1 mrad for the force and deceleration methods;
(b) 5 mrad for the torque and power methods.
Tyre alignment

Camber angle

The plane of the wheel shall be perpendicularhi® test surface within
2 mrad for all methods.

Slip angle

The plane of the tyre shall be parallel to theedlion of the test surface
motion within 1 mrad for all methods.

Control accuracy

Test conditions shall be maintained at their dptivalues, independent of
perturbations induced by the tyre and rim non-uniity, such that the
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overall variability of the rolling resistance meemment is minimized. In
order to meet this requirement, the average vafumeasurements taken
during the rolling resistance data collection peérishall be within the
accuracies stated as follows:

(a)  tyre loading:
0) for LI <121) +/- 20 N or +/- 0.5 per cent, whichever isajer
(i)  for LI > 121) +/- 45 N or +/- 0.5 per centhichever is greater
(b)  cold inflation pressure: +/- 3 kPa
(c) surface speed:
0) +/- 0.2 km/h for the power, torque and decaien methods
@iy  +/- 0.5 km/h for the force method
(d) time:+/-0.02s

5. Instrumentation accuracy
The instrumentation used for readout and recordihdest data shall be
accurate within the tolerances stated below:
Parameter Load Index 121 Load Index > 121
tyre load +/- 10 N or +/- 0.5% +/- 30 N or +/- 0.5%®
inflation pressure +/- 1 kPa +/- 1.5 kPa
spindle force +/- 0.5 N or + 0.598 +/- 1.0 N or + 0.5%®
torque input +/- 0.5 Nm or + 0.5% +/- 1.0 Nm or + 0.5%®
distance +/-1 mm +/- 1 mm
electrical power +-10 W +/-20 W
temperature +/- 0.2 °C
surface speed +/- 0.1 km/h
time +/-0.01s
angular velocity +/-0.1%
@ whichever is greater.
6. Compensation for load/spindle force interaction load misalignment for

the force method only

Compensation of both load/spindle force interaciftcross talk”) and load
misalignment may be achieved either by recordirgspindle force for both
forward and reverse tyre rotation or by dynamic hiae calibration. If

spindle force is recorded for forward and revergections (at each test
condition), compensation is achieved by subtradiireg‘reverse” value from
the “forward” value and dividing the result by twl. dynamic machine

calibration is intended, the compensation terms begasily incorporated in
the data reduction.
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In cases where reverse tyre rotation immediatellpws the completion of
the forward tyre rotation, a warm-up time for reseetyre rotation shall be at
least 10 minutes for Class C1 tyres and 30 mirfatesll other tyre types.

7. Test surface roughness

The roughness, measured laterally, of the smoiethl sirum surface shall
have a maximum centreline average height value3fi.*

Note: In cases where a textured drum surface is usddaitisof a smooth steel
surface, this fact is noted in the test report. $adace texture shall then be
180 um deep (80 grit) and the laboratory is respondibtemaintaining the
surface roughness characteristics. No specific ecton factor is
recommended for cases where a textured drum sudased.

! In cases where a textured drum surface is uséebiti®f a smooth steel surface, this fact is nisted
the test report. The surface texture shall theh8Pgum deep (80 grit) and the laboratory is
responsible for maintaining the surface roughnéssacteristics. No specific correction factor is
recommended for cases where a textured drum sugased.
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Annex 6

Appendix 2

Measuring Rim Width
1. Class C1 tyres

The measuring rim width Ris equal to the product of the nominal section
width S, and the coefficient K

Rn=Kox &

rounded to the nearest standardized rim, wherés Khe rim/section width
ratio coefficient. For tyres mounted on 5° dropteenims with a nominal
diameter expressed by a two-figure code:

K, = 0.7 for nominal aspect ratios 95 to 75

K,=0.75 for nominal aspect ratios 70 to 60

K, = 0.8 for nominal aspect ratios 55 and 50

K, = 0.85 for nominal aspect ratio 45

K, = 0.9 for nominal aspect ratios 40 to 30

K, = 0.92 for nominal aspect ratios 20 and 25
2. Class C2 and C3 tyres

The measuring rim width Ris equal to the product of the nominal section
width S, and the coefficient K

Ry = K4 X S rounded to the nearest standardized rim width.
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Table 1
Coefficients for determining measuring rim width
Tyre Structure Code Type of rim Nominal aspecbraiS Measuring rim/ section ratiosK
100to 75 0.70
70 and 65 0.75
60 0.75
5° tapered 55 0.80
50 0.80
45 0.85
B,D,R 40 0.90
90 to 65 0.75
60 0.80
15° tapered (drop- 55 0.80
centre) 50 0.80
45 0.85
40 0.85
Note Other factors may be established for new tyrecepts (structures).
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Appendix 3
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Test Report and Test Data (Rolling Resistance)

Part 1:

N o g bk w0 PE

©

10.
Part 2:

3.1.
3.2.
3.3.

4.1.
4.2.
4.3.
4.4,
4.5.

4.6.
4.7.
4.8.

5.1.

Report

Manufacturer and brand name or trade descrption...........cccueevveeeveeieeeeeeeeereeeeen.
TYre Class (CL, C2 O C3): ciiiiiiiiiiiiireeiite ettt e e et ee e e s s b e e s s ssbbbe e e e e e enne

(01 (=T o [0] Y20 ) HT 1= PSPPSR

Rolling resistance coefficient (temperature dngn diameter corrected):

S [0 T= L0 ] = PP
Test data

DAte OF 1B ...iiieii ettt e e e ae s
Test machine identification and drum diame®urface: .........cccccoveeviiiiiiiieecimnen.
QLIS 8 =30 L] = USSP
Tyre size designation and service desCription:.........ccuveeeeriiiieeieeeiiiiiiee e
Tyre brand and trade desCription: ........oooooiiiiiii oo
Reference inflation pressure KPa: ....ccouceeiiieiiiiiiiiiee e
TOSE AALAL ..ottt e e e e e e e a e e eee s
Measurement MEtNOO: .........coiviiiiiee s
Test speed KM/N: e a e e e e
LOBA N it
Test inflation pressure, iNtial: .......ccccc oo

Distance from the tyre axis to the drum ostaface under steady state
CONAItIONS, IN METETS, TL: L.iiiiiiiiiiiiiie s cmmem et e e

Test rim width and Material: ..........ocecemmiieiii e e e

AmDIENt tEMPETALUIE C: ...oviiiiiiii i ceeeee et eee s

Initial value (or average in the case of mben 1) N/KN: .......oooiiiiiiiiiiiiiees
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5.2. Temperature corrected NIKN: ...........coeeereiieemiiiiiiiine e ssireee e seeneees

5.3. Temperature and drum diameter corrected N/KN:.........cccccomiiiiiiiiiiiiiieeeeeeeee.
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Annex 7

Procedures for Snow Performance Testing

1.
1.1.
1.2.

1.3.

1.4.

3.1

3.1.1.

3.1.2.

Specific definitions for snow test when differef existing ones
“Test ruri means a single pass of a loaded tyre over a gesirsurface.

“Braking test means a series of a specified number of ABS-Igkést runs
of the same tyre repeated within a short time frame

“Traction test means a series of a specified number of spirtita¢est runs
according to ASTM standard F1805-06 of the same tgpeated within a
short time frame.

“Acceleration testmeans a series of a specified number of ASR-acagbn
test runs of the same tyre repeated within a ghoet frame.

Spin traction method for Class C1 and C2 tyres

The test procedure of ASTM standard F1805-06 dfelised to assess snow
performance through spin traction values.

Braking on snow method for Class C1 tyres
General conditions
Test course

The braking tests shall be done on a flat tedtsarof sufficient length and
width, with a maximum 2 per cent gradient, coverétth packed snow.

The snow surface shall be composed of a hard daskew base at least
3 cm thick and a surface layer of medium packed Eegared snow about
2 cm thick.

Both air temperature, measured about one meterabe ground, and snow
temperature, measured at a depth of about onencetngi, shall be between
-2 °C and -15 °C.

It is recommended to avoid direct sun light, lavgeiations of sun light or
humidity, as well as wind.

The snow compaction index measured with a CTI pemeter® shall be
between 70 and 90, preferably between 75 and 85.

Vehicle

The test shall be conducted with a standard ptaztupassenger car in good
running order and equipped with an ABS system.

The vehicle used shall be such that the loadsaoh wheel are appropriate to
the tyres being tested. Several different tyressizan be tested on the same
vehicle.

! Refer to the appendix of ASTM standard F1805-06Gifdails.
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3.1.3.

3.1.4.

3.1.5.

3.2.

3.2.1.

3.2.2.

Tyres

Tyres shall be trimmed, and broken-in prior totites by driving at
least 100 km on dry pavement. The tyre surfaceimtact with snow shall be
cleaned before performing a test.

Tyres shall be conditioned at the outdoor ambfentperature at least two
hours before their mounting for tests. Tyre presswhall then be adjusted to
the values specified for the test.

In case a vehicle cannot accommodate both theerefe and candidate tyres,
a third tyre (“control” tyre) may be used as areintediate. First test control
vs. reference on another vehicle, then test cateligda. control on the

vehicle.

Load and pressure

The vehicle load shall be such that the resullimads on the tyres are
between 60 per cent and 90 per cent of the loaggmonding to the tyre load
index.

The cold inflation pressure shall be 240 kPa.
Instrumentation

The vehicle shall be fitted with calibrated sesssuitable for measurements
in winter. There shall be a data acquisition systestore measurements.

The accuracy of measurement sensors and systeatisbshsuch that the
relative uncertainty of the measured or computecarméully developed
decelerations is less than 1 per cent.

Testing sequences

For every candidate tyre and the standdetamce tyre, ABS-braking test
runs shall be repeated a minimum of 6 times.

The zones where ABS-braking is fully applied sinall overlap.

When a new set of tyres is tested, the runs afferpged after shifting aside
the vehicle trajectory in order not to brake ontilaeks of the previous tyre.

When it is no longer possible not to overlap ABS-braking zones, the test
course shall be re-groomed.

Required sequence:

6 repeats SRTT, then shift aside to test nextayréesh surface

6 repeats Candidate 1, then shift aside

6 repeats Candidate 2, then shift aside

6 repeats SRTT, then shift aside”

Order of testing:

If only one candidate tyre is to be evaluated,dtger of testing shall be:
R1-T-R2

where:

R1 is the initial test of the SRTT, R2 is the rapeest of the SRTT and T is
the test of the candidate tyre to be evaluated.
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3.2.3.

3.3.
3.3.1.
3.3.2.

3.3.3.

3.4.
3.4.1.
3.4.1.1.

3.4.1.2

3.4.1.3.

3.4.2.

A maximum of two candidate tyres may be testedngefepeating the SRTT
test, for example:

R1-T1-T2-R2

The comparative tests of SRTT and candigaés shall be repeated on two
different days.

Test procedure
Drive the vehicle at a speed not lower @&fkm/h.

When the measuring zone has been reachedyethicle gear is set into
neutral, the brake pedal is depressed sharplydnnatant force sufficient to
cause operation of the ABS on all wheels of thdoletand to result in stable
deceleration of the vehicle and held down until #peed is lower than 8
km/h.

The mean fully developed deceleration betw2® km/h and 10 km/h shall
be computed from time, distance, speed, or ac¢elarmeasurements.

Data evaluation and presentation of results
Parameters to be reported

For each tyre and each braking test, thennand standard deviation of the
mfdd shall be computed and reported.

The coefficient of variation CV of a tyre brakitest shall be computed as:
cV(tyre)= Stdde\(tyre)

Mear{tyre)
Weighted averages of two successive tdstiseoSRTT shall be computed
taking into account the number of candidate tyndsetween:

In the case of the order of testing R1 — T — R2, weighted average of the
SRTT to be used in the comparison of the performaidhe candidate tyre
shall be taken to be:

wa(SRTT) = (R1 + R2)/2
where:

R1 is the mean mfdd for the first test of the SRIRD R2 is the mean mfdd
for the second test of the SRTT.

In the case of the order of testing R1 — T1 — TR2; the weighted average
(wa) of the SRTT to be used in the comparison ef gerformance of the
candidate tyre shall be taken to be:

wa (SRTT) = 2/3 R1 + 1/3 R2 for comparison with tandidate tyre T1
and:
wa (SRTT) = 1/3 R1 + 2/3 R2 for comparison with tandidate tyre T2

The snow performance index in per centaotandidate tyre shall be
computed as:

Snow Index (candidate )= Mewa(g;:i?%te )

Statistical validations
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The sets of repeats of measured or computed nuidéech tyre should be
examined for normality, drift, eventual outliers.

The consistency of the means and standard-dewsatib successive braking
tests of SRTT should be examined.

The means of two successive SRTT braking test$ sbadiffer by more
than 5 per cent.

The coefficient of variation of any braking teka# be less than 6 per cent.

If those conditions are not met, tests shall bfopmed again after re-
grooming the test course.
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Annex 7

Appendix 1

Pictogram Definition of “Alpine Symbol”

Minimum 15 mm base and 15 mm height, placed adjaterthe M+S inscription, if
marked.

Above drawing not to scale.
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Annex 7

Appendix 2

Test Reports and Test Data

Part 1 - Report

1.

2.

3.

4. Manufacturer and brand name or trade descrption...........cccueeveeeiveeeeeeeieeeeeeeeeen.
5. TYTE ClASS: iiiiiiiie ittt ettt e e e e e et e e e e e st et e e e e s s nbbae e e e s e anees
6. (01 (=T o (0] VAo ) HT 1= PSPPSR
7. Snow index relative to SRTT according to parpbré.4.1.1.

7.1. Test procedure and SRTT USEA .....oooveiieeeiiiiiieee e e e e ae s

8. ComMMENLS (If ANY): oottt e et e e s s e e e s ea e as
9. DA . ——— e e e e et e e e e e e e e e e e e e e e e e e aaaas
O S To | o F= (D (= PO PP RPPR
Part 2 - Test data

1. DAL Of TESL: ...eiieiiii ettt e e
2. Location Of tESE traCK: ......c.eeeiiie i eeeeme e

2.1. Test track characteristics:

At start of tests At end of tests specification

weather

ambient temperature -2°Cto-15°C

snow temperature -2°Cto-15°C

CTIl index 70 to 90

other

3. Test vehicle (make, model and type, Year): c o i
4. TSt EYre detalilS .....coooei e e a e
4.1. Tyre size designation and service desCription:.........cccccovvuueriieeeiiniiieeee s
4.2.  Tyre brand and trade deSCriPLiON: ..........uuuuuiiiiiiiiiiiiieeeeeireeer e e e e e e e e e ee e eaa s
T =S 1Y (=0 L= - PP UPPPPPPR
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S RTT(lst test)

Candidate

Candidate

S RTZId test)

Tyre dimensions

Test rim width code

Tyre loads F/R (kg)

Load index F/R (%)

Tyre pressure (kPa)

5. Test results: mean fully developed decelerat{ons?) / traction coefficient.

Run number

Specification

S RZ[;[- test)

Candidate

Candidate

S RTZId test)

1

2

Mean

Std-deviation

CV (%)

< 6%

Validation SRTT

(SRTT) < 5%

SRTT average

Snow index

100

! Strike out what does not apply.
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Annex 8 (informative)

Procedure for Technical Services Inter-Laboratory

Comparison
1. General
1.1. This clause describes the procedure to beowell to perform inter-

laboratory comparison. It can be used for detertiunaof assigned values
(see paragraph 1.3. below) for a set of refereyrest

1.2 The Cresults of each reference tyre measured by eachni@l Service
participating to the inter-laboratory comparisoncading to standard
ISO 5725 can be used for determining the aSsigned value for each
reference tyre. The procedure requires at least fredetermined reference
tyres to be used by the Technical Service laboyatperating the machine.
Every Technical Service machine participating tce tmter-laboratory
comparison shall be in accordance with this Reguriat

1.3. The assigned value for each reference tyréh@sgeneral average of the
results obtained by all Technical Service for ti@gerence tyre in this inter-
laboratory comparison.

7
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Annex 9 (informative)

78

Procedure for measurement machines alignment and
monitoring requirements

1. Definitions
1.1. Alignment tyres

Set of at least 5 tyres measured by both the dateliand Technical Service
machines to perform machine alignment.

1.2. Deviation of alignment tyre

Difference in terms of time compared with the mealling resistance
coefficient measurement results for a given aligniméyre with the
appropriate number of repetitions.

2. General

2.1. This annex describes the procedure to be vielib if needed to align
measurement results on assigned values issued frier-laboratory
comparisons.

2.2. The machine alignment procedure requiresagt live alignment tyres used
by the candidate laboratory operating the machiiese tyres are used to
align candidate machine(s) by comparing the medsGreesults to the ones
obtained by a Technical Service eligible in thesiriaboratory comparison.
An alignment formula is then established and shallused to translate the
results obtained on the candidate machine intmatigesults.

3. Conditions for Candidate Machine
The candidate machine shall be in accordancethighRegulation.
4. Alignment Tyre Requirements

4.1, The predetermined alignment tyres used to wdnithe alignment procedure
shall be identified to cover the needed usage rantgrms of load index, Cr
and Fr as follows:

(@)  Crvalues shall have a gap between two alignyees of:
1.5 +/- 0.5 N/kN for Class C1 and C2 tyres, and
1.0 +/- 0.5 N/kN for Class C3 tyres.

(b)  The alignment tyre section width should be:
<245 mm for machines for Class C1 and C2 tyres, and
<345 mm for machines for Class C3 tyres.

(c)  The alignment tyre outer diameter should be:
between 510 to 800 mm for Class C1 and C2 masharel

between 771 to 1143 mm for Class C3 machines.
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4.2.

5.2.

5.3.

5.4.

(d) load index values shall adequately cover tmgeafor the tyres to be
tested, ensuring that the Fr values also coverahge for the tyres to
be tested.

The number of alignment tyres shall be equal teast five, i.e. there shall
be:

at least five alignment tyres for Class C1 andyz@s, and

at least five alignment tyres for Class C3 tyres.

Each alignment tyre shall be checked priars®and replaced when:
(a) it shows a condition which makes it unusablefdirther tests,

(b)  there are deviations of Cr for alignment tyreasurement greater than
1.5 per cent relative to earlier measurements afterection for any
machine drift.

Alignment Procedure

Each time an alignment tyre is measured, yhedwheel assembly shall be
removed from the machine and the entire test proeedspecified in
paragraph 4of Annex 6 shall be followed again. Teiguirement applies to
both the Technical Service laboratory and the datdilaboratory.

The Technical Service shall measure each rakgn tyre three times in
accordance with paragraph 4 of Annex 6 and applyirey conditions in
paragraph 3 of Annex 6, and provide the mean vahgestandard deviation
established from the 3 measurements for each tyre.

The candidate machine shall measure eachnadightyre three times in
accordance with paragraph 4 of Annex 6 and applyhey conditions in
paragraph 3 of Annex 6, with a measurement standiewition for each tyre
of:

(a) not greater than 0.075 N/kN for Class C1 aBdyees, and
(b)  not greater than 0.06 N/kN for Class C3 tyres.

If this measurement standard deviation exceeds tmiterion with 3
measurements, then the number of measurement tiepgtishall be
increased to meet the criterion:

N = Ewly)’

where:

v =[0.029] N/kN for Class C1 and C2 tyres, and
vy =[0.029] N/kN for Class C3 tyres.

The alignment shall be performed by the caatdidaboratory and shall be a
linear regression technique, A and B, given indfeation:

C._ass_TS= AIxCTSi+B1

C _TSi= A2 x G CM+ B2
C,_ass_TS= Alx (A2xCCM + B2) + B1
where:

C._ass_TS s the assigned value of the rolling r@stst coefficient.
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C_TSi is the measured value of the rolling resistanoefficient by
the Technical service including temperature andnddiameter
influences.

C._CM is the measured value of the rolling resistaocefficient by

the candidate laboratory including temperature atmdm
diameter influences.

The aligned € value for the Technical Service shall take intccamt
coefficients Al and B1.

The aligned €value for the candidate laboratory shall take iat@ount
coefficients A1 and A2 as well as B1 and B2.

The measurement standard deviation estimateill also be given.

7. The alignment process shall be repeated at ety second year and
always after any significant machine change or anit in candidate
machine control tyre monitoring data.
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