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categories benefit from additional allowances ispezt of the rolling resistance and noise
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This document proposes a complete revision of Reigul No. 117. The changes to the existing
text of the Regulation are marked in bold character

o

In accordance with the programme of work of th@land Transport Committee for 2006-2010
(ECE/TRANS/166/Add.1, programme activity 02.4), théorld Forum will develop, harmonize and update
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A. PROPOSAL
Replace the complete text of the Regulation by

Requlation No. 117

UNIFORM PROVISIONS CONCERNING THE APPROVAL OF TYRBSITH REGARD
TO ROLLING SOUND EMISSIONS AND TO ADHESION ON WETURFACES ANDOR
TO ROLLING RESISTANCE

1. SCOPE

1.1. This Regulation applies teew pneumatictyresof Classes C1, C2 and C8®ith
regard to their sound emissiomsl|ling resistance and tonew pneumatictyresof
Class C1with regard to adhesion performance on wet susffe®t adhesion). It
does not, however, apply to:

1.1.1. Tyres designed as "Temporary use spare' tgresmarked "Temporary use only";

1.1.2. Tyres having a nominal rim diameter codd0 (or <254 mm) or > 25
(or>635 mm);

1.1.3. Tyres designed for competitions;

1.1.4. Tyres intended to be fitted to road vehiollesategories other than M, Nand 0 1

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

1.1.6. Tyres with a speed rating less than 80 Kspked symboF);

1.1.7. Tyres designed only to be fitted to vehiclesgistered for the first time before

1 October 1990.

1.1.8. Professional off-road tyres for the requirerants on rolling resistance and
rolling sound.
1.2. Contracting Parties shall issue or acceptayais to rolling sound aror wet

adhesiorand/or rolling resistance. Each Contracting Partis shallnotify to the
Secretary-General of the United Nations their optiftor the mandatory
performance(s) required Such notification shall have effect in accordamgth
the time scales laid down in Article 1, paragraphand 7. of the 1958 Agreement
(E/ECE/TRANS/505/Rev.2).

1  As defined in the Consolidated Resolution on ®enstruction of Vehicles (R.E.3),
Annex 7 (document TRANS/WP.29/78/Rev.1/Amend.2aas damended by Amend.4).
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DEFINITIONS

For the purpose of this Regulation, in additiortite definitions contained in ECE
Regulations Nos. 30 and 54, the following defimsapply.

"Type of tyré means, in relation to this Regulation, a rangéymés consisting of a
list of tyre size designations, brand names andetrdescriptions, which do not
differ in such essential characteristics as:

(@)
(b)
(€)
(d)
(€)

(f)

(9)

The manufacturer's name;

The tyre class (see paragraph 2.4.);

The tyre structure;

The category of use: normal tysmow tyre andspecial use tyre;
For Class C1 tyres:

0] In case of tyres submitted for approval of ir@l sound emission
levels, whether normal or reinforced (or extra jpad

(i) In case of tyres submitted for approval of perfanogadhesion on
wet surfaces, whether normsgires or snow tyres with a speed
category of Q or belog 160 km/h) or speed category R and above
including H (> B0 km/h);

For Class C2 and C3 tyres:

0] In case of tyres submitted for approval of olling sound emission
levels at stage 1, whether M+S marked or not;

(i) In case of tyres submitted for approval ofolling sound emission
levels at stage 2, whether traction tyre or not;

The tread pattern (see paragraph 3.2.1.).

"Brand namieor "Trade descriptidhmeans the identification of the tyre as given by
the tyre manufacturer. The Brand name may bedhwesas that of the manufacturer
and the Trade description may coincide with thddreark.

"Rolling sound emissinmeans the sound emitted from the contact betwiben

tyres in motion and the road surface.

"Tyre Classmeans one of the following groupings:

Class C1 tyre3yres conforming to ECE Regulation No. 30;
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2.4.2.

2.4.3.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

Class C2 tyreJyres conforming to ECE Regulation No. 54 anchided by a load
capacity index in single formation lower or equallP1 and a speed category symbol
higher or equal to "N";

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

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

"Representative tyre sizeeans the tyre size which is submitted to thedescribed
in Annex 3 to this Regulation with regard to rafjisound emission®r Annex 5 for
adhesion on wet surfaces Annex 6 for rolling resistanceto assess the conformity
for the type approval of the type of tyrer Annex 7 for snow performance to
assess the category of use "snow".

"Temporary-use spare tyreneans a tyre different from a tyre intended tditbed to
any vehicle for normal driving conditions; but inteed only for temporary use under
restricted driving conditions.

"Tyres designed for competitibrmeans 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 tyre" or "extra load tyre" of Class C1 means a pneumatc-tyre
structure designed to carry more load at a higherriflation pressure than the
load carried by the corresponding standard versiontyre at the standard
inflation pressure as specified in 1ISO 4000-1[:20092/

"Traction_tyre" means a tyre in class C2 or C3 bearing the insqption
TRACTION and intended to be fitted primarily to the drive axle(s) of a vehicle
to maximize force transmission in various circumstaces.

"Snow tyré means a tyre whose tread pattern, tread compourgtructure are
primarily designed to achieve in snow conditiorngeaformance better than that of
a normal tyre with regard to its ability to initatmaintairor stop vehicle motion.

"Special use tyré means a tyre intended for mixed use both on- andff-road
or for other special duty. These tyres are primaly designed to initiate and
maintain the vehicle in motion in off-road conditims.

2

Class C1 tyres correspond "passenger car tyreshilSO 4000-1.
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"Professional off-road tyre' is a special use tyre primarily used for servican
severe off-road conditions.

"Tread depth' means the depth of the principal grooves.

"Principal groove$ means the wide grooves positioned in the centralone of
the tyre tread, which, in the case of passenger ardayht truck (commercial)
tyres, have the treadwear indicators located in théase.

"Void to fill ratio " means the ratio between the area of voids in a ference
surface and the area of this reference surface calated from the mould
drawing.

"Standard reference test tyr& (SRTT) means a tyre that is produced,
controlled and stored in accordance with the ASTM American Society for
Testing and Materials) standards E1136-93 (2003)i¢e P195/75R14).

Wet Grip measurements — Specific definitions

"Adhesion on wet surfacésneans the relative braking performance, on a wet
surface, of a test vehicle equipped with the caatdidyre in comparison to that of
the same test vehicle equipped with a referenee(§RTT).

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

"Control tyré' means a normal production tyre that is used tabdish the wet grip
performance of tyre sizes unable to be fitted ® $hme vehicle as the standard
reference test tyre — see paragraph 2.2.2.16. néAb to this Regulation.

"Wet grip index ("G") means the ratio between the performance of thelidate
tyre and the performance of the standard refertsstdyre.

"Peak brake force coefficient ("pbft'ineans the maximum value of the ratio of
braking force to vertical load on the tyre priomtbeel lock-up.

"Mean fully developed deceleration ("mfdd'ineans the average deceleration
calculated on the basis of the measured distano@rded when decelerating a
vehicle between two specified speeds.

"Coupling (hitch) heiglitmeans the height when measured perpendiculaviyn fr
the centre of the articulation point of the traitewing coupling or hitch to the
ground, when the towing vehicle and trailer arepted together. The vehicle and
trailer shall be standing on level pavement surfaciés test mode complete with
the appropriate tyre(s) to be used in the particielst.
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2.1.8. Rolling resistance measurement — Specificfagtions

2.18.1. Rolling resistance k
Loss of energy (or energy consumed) per unit of stance traveled._B

2.18.2. Rolling resistance coefficient ,C
Ratio of the rolling resistance to the load on théyre. 4/

2.18.3. New test tyre
A tyre which has not been previously used in a rbhg deflected test that raises
its temperature above that generated in rolling reistance tests, and which has
not previously been exposed to a temperature abov®°C.5/ 6/

2.18.4. Laboratory Control Tyre

Tyre used by an individual laboratory to control machine behaviour as a
function of time. 7/

2.18.5. Capped inflation

Process of inflating the tyre and allowing the irfation 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 distae excluding internal tyre
losses, attributable to aerodynamic loss of the dérent rotating elements of the
test equipment, bearing friction and other sourcesf systematic loss which
may be inherent in the measurement.

2.18.7. Skim test reading
Type of parasitic loss measurement, in which theyte is kept rolling without

slippage, while reducing the tyre load to a leveltavhich energy loss within the
tyre itself is virtually zero.

3/ The International System of Units (SI) unit conentionally used for the rolling
resistance is the Newton-metre per metre, which equivalent to a drag force in Newtons.
4/ The rolling resistance is expressed in Newtonsna the load is expressed in
kilonewtons. The rolling resistance coefficient islimensionless.

5/ New test tyre definition is needed to reduce pential data variation and dispersion
due to tyre aging effects.
6/ It is permissible to repeat an accepted test peedure.

71 An example of machine behaviour is drift.
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Inertia or Moment of Inertia.

Ratio of the torque applied to a rotating body tothe rotational acceleration of
this body. 8

Measurement reproducibilityem
Capability of a machine to measure rolling resistace. 9
APPLICATION FOR APPROVAL
The application for approval of a type of tyrh regard to this Regulation shall be
submitted by the tyre manufacturer or by his dulgradited representative. It shall
specify:
The performance characteristics to be assessed faohe tyre type; "rolling
sound emissions level" and/or "adhesion performancéevel on wet surfaces"
and/or "rolling resistance level". Tyre "snow performance level" in cases
where the category of use is snow;

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 papadead. of this Regulation);

8/  The rotating body can be, for example, a tyre assnbly or machine drum.

o

6m can be estimated by measuring n times (where>n3) the whole procedure

described in clause 4 for the two tyres, assumindpat the variances of the [two] tyres are
homogeneous, as follows:

1 2
O, :1 E @aﬁn

2
_ 1 n _l n
O -J_n_li(cru 0 D]Z:l:crmj

=

Where:

i = either 1 or [2] corresponding to each of theyrres

j = is the counter from 1 to n for the number of epetitions of each
measurement for a given tyre

n = repetitions of tyre measurements
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3.1.6.1.

NOTE:

3.1.7.

3.1.8.

3.1.9.
3.1.10.
3.2.

3.2.1.

3.2.2.

3.2.3.

Section width range for class C1 tyres (s@agraph 6.1.1. of this Regulation);

This information is required only for apprbwéth regard to rolling sound emission
level.

Tyre structure;
For Class C1 tyres, state whether:

(@) Reinforced (or extra load) in case of appravih regard to rolling sound
emission level,

(b) Speed category symbol "Q" or below (not inahgd'H") or "R" and above
(including "H") in case of "snow" tyres for appedwvith regard to adhesion
on wet surfaces;

For Class C2 and C3 tyres, state whether:

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

(b) Traction in case of approval with regard to rdling 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 acconmxiin triplicate) by:

Details of the major features, with resgecthe effects on tyre performance (i.e.
rolling sound emission level or adhesion on wefams respectively) of the tread
pattern(s) to be used on the designated rangeetizes. This may be by drawing,
photograph or description, but shall be suffici¢at allow the type approval
authority or technical service to determine whetley subsequent changes to the
major features will adversely affect the tyre parfance. The effects of changes to
minor details of tyre construction on tyre perfonoes will be evident and
determined during checks on conformity of produgtio

Drawings or photographs of the tyre sidewstlowing the information given in
paragraph 3.8. above and the approval marking referred to iragi@ph4., shall
be submitted once the production has been establidiut no later than one year
after the date of granting of type approval.

In the case of applications relating to spid use tyres, a copy of the mould
drawing shall be supplied in order to allow verifiation of the void-to-fill ratio.



3.3.

3.4.

3.5.

4.1.

4.2.

4.2.1.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

4.2.8

4.3.
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At the request of the type approval authothy, applicant shall submit samples of
tyres for test or copies of test reports from #ehhical services, communicated as
given in paragraph 11. of this Regulation.

With regard to the application, testing maycbafined to a worst case selection, at
the discretion of the type approval authority osigeated technical service.

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

MARKINGS

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

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

The trade description (see paragraph 2B9wever, the trade description is not
required when it coincides with the trade mark;

The tyre size designation;

The inscription "REINFORCED" (or alternatiw6é EXTRA LOAD") if the tyre is
classified as reinforced,;

The inscription "TRACTION" if the tyre is cl assified as traction;

The inscription "M+S" or "M.S" or "M&S" int he case of a tyre designed to
ensure in mud and fresh or melting snow a performace better than that of a
normal tyre.

The "Alpine" symbol ("3-peak-mountain with snowflake" see Annex 7
Appendix 1) for all categoriesif the tyre is classified in the category of use
"snow".

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

ET means Extra Tread, ML stands for Mining and Logging, MPT means
Multi-Purpose Truck and POR means Professional OffRoad.

Tyres shall provide adequate space for theoappmark as shown in Annex 2 to
this Regulation.
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4.4,

4.4.1.

5.1.

5.2.

5.3.

5.3.1.

5.3.1.1.

5.3.1.2.

The approval mark shall be moulded into oodhe sidewall of the tyre, shall be
clearly legible and shall be located in the loweaaof the tyre on at least one of the
sidewalls.

However, in the case of tyres identified by thesetyo rim fitment configuration
symbol "A", the marking may be located anywheretlos outside sidewall of the
tyre.

APPROVAL

If the representative tyre size of the typayod submitted for approval pursuant to
this Regulation meets the requirements of paragr&land 7. below, approval of
that type of tyre shall be granted.

An approval number shall be assigned to tipe ©f tyre approved. The same
Contracting Party may not assign the same numbemather type of tyre.

Notice of approval or extension of approvatefusal of approval of a type of tyre
pursuant to this Regulation shall be communicateithé Parties to the Agreement,
which apply this Regulation by means of a form oomfing to the model in
Annex 1 to the Regulation.

Tyre manufacturers are entitled to submitagplication for extension of type
approval to the requirements of other regulatiaievant to the tyre type. In that
case, a copy of the relevant type approval comnatioic(s), as issued by the
relevant type approval authority, shall be attacteethe application for extension
of approval. All applications for extension of apyal(s) shall only be granted by
the type approval authority which issued the oagapproval for the tyre.

When extension of approval is grantedéoiiporate into the communication form
(see Annex 1 to this Regulation) certification(§onformity to other regulations,

the approval number on the communication form shul supplemented by

suffix(es) to identify the given regulation(s) atee technical prescriptions which
have been incorporated by the extension of approvalrelation to each given

suffix, the specific type approval number(s) anel Regulation itself shall be added
to paragraph 9. of the communication form.

The prefix shall identify the series of amendmentsf the prescription on tyre
performances for the relevant Regulation (e.g. 02S® identify the second
series of amendments on tyre road rolling sound essions at stage 2 or
02S1WRL1 to identify the second series of amendments tyre road rolling
sound emissions at stage 1, tyre adhesion on wetfages and rolling resistance
at stage 1 (see paragraph 6.1. for stage 1 and sta@ definitions). No
identification to the series of amendments shall beequired if the relevant
Regulation is in its original form.
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5.3.2. The following suffixes have been alreadyeresd to identify specific regulations
on tyre performance parameters:

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

W to identify additional conformity to the requinents on tyre adhesion on wet
surfaces;

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

Taking into account that two stages are defined forolling sound and rolling
resistance specifications in paragraphs 6.1. and3®, S and R will be followed
either by the suffix "1" for compliance to stage lor by the suffix "2" for
compliance to stage 2.

5.4. In the space referred to in paragraph 4.3.iaratcordance with the requirements
of paragraph 4.4. there shall be affixed to evgrg size, conforming to the type of
tyre approved under this Regulation, an internafi@pproval mark consisting of:

5.4.1. A circle surrounding the letter "E" followday the distinguishing number of the
country which has granted approval;lénd

5.4.2. The approval number, which shall be placed close tthe circle prescribed in
paragraph 5.4.1. either above or below the "E" or he left or right of that
letter.

100 1 for Germany, 2 for France, 3 for Italy, 4 fdret Netherlands, 5 for Sweden, 6 for
Belgium, 7 for Hungary, 8 for the Czech Republiédp®Spain, 10 for Serbia, 11 for the United
Kingdom, 12 for Austria, 13 for Luxembourg, 14 f8witzerland, 15 (vacant), 16 for Norway,
17 for Finland, 18 for Denmark, 19 for Romania, f@0 Poland, 21 for Portugal, 22 for the
Russian Federation, 23 for Greece, 24 for Irela2®ifor Croatia, 26 for Slovenia, 27 for
Slovakia, 28 for Belarus, 29 for Estonia, 30 (vagaBl for Bosnia and Herzegovina, 32 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacai, for Lithuania, 37 for Turkey, 38 (vacant),
39 for Azerbaijan, 40 for The former Yugoslav Rejmbf Macedonia, 41 (vacant), 42 for the
European Community (Approvals are granted by itsnider States using their respective ECE
symbol), 43 for Japan, 44 (vacant), 45 for Austradi6 for Ukraine, 47 for South Africa, 48 for
New Zealand, 49 for Cyprus, 50 for Malta, 51 foe Republic of Korea, 52 for Malaysia, 53 for
Thailand, 54 and 55 (vacant), 56 for Montenegro(M&tant) and 58 for Tunisia. Subsequent
numbers shall be assigned to other countries irctinenological order in which they ratify or
accede to the Agreement Concerning the AdoptiorUoiform Technical Prescriptions for
Wheeled Vehicles, Equipment and Parts which carFitted and/or be Used on Wheeled
Vehicles and the Conditions for Reciprocal Recagniof Approvals Granted on the Basis of
these Prescriptions, and the numbers thus assigim@tl be communicated by the Secretary-
General of the United Nations to the Contractingi®sto the Agreement.
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5.4.3.

5.4.4.

5.5.

5.6.

6.1.

6.1.1.

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 combinatioof 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 or balv the approval number, if
part of the original approval.

If the approval is extended subsequent to Regulat No. 30 or 54 approvals,
the addition sign "+" and the series of amendmentd Regulation No. 117 shall
be placed in front of the suffix or any combinationof suffixes to denote an
extension to the approval.

If the approval is extended subsequent to the origal approval under

Regulation No. 117, the addition sign "+" shall beplaced between the suffix or
any combination of suffixes of the original approva and the suffix or any

combination of suffixes added to denote an extensido the approval.

The marking on the tyre sidewalls of su#is)(to the approval number removes the
requirement for any additional marking on the tgfethe specific type approval
number for conformity to the Regulation(s) to whitte suffix refers as per
paragraph 5.3.2. above.

If the tyre conforms to type approvals undse or more other Regulations annexed
to the Agreement in the country which has granfgat@val under this Regulation,
the symbol prescribed in paragraph 5.4.1. need@atpeated. In such a case the
additional numbers and symbols of all the Regutetiander which approval has
been granted in the country which has granted appumder this Regulation shall
be placed adjacent to the symbol prescribed ingpaph 5.4.1. above.

Annex 2 to this Regulation gives examplesrdraements of approval marks.
SPECIFICATIONS

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

For Class C1 tyres, the rolling sound emissialue shall not exceed the values
pertinent to the applicable stagegiven below. These values refer to the nominal
section width as given in paragraph 2.17.1.1. afuRion 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) foextra load tyres or
reinforced tyres and by 2 dB(A) for tyres classifid in category of use

"Special”.
Stage 2
Nominal Section Width Limit dB(A)

185 and lower 70
Over 185 up to 215 71
Over 215 up to 245 71
Over 245 up to 275 72
Over 275 74

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

6.1.2. For Class C2 tyres, the rolling sound emissialue with reference to its category
of use (see paragraph 2.1. above) shall not extteedialues 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+S oty.
Stage 2
Category of use Limit dB(A)
Normal 72
Snow 73
Special 74
In case of traction tyres, the above limits shall & increased by
1 dB(A) for category of use normal and special, andy B(A) for
category of use snow.
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6.1.3. For Class C3 tyres, the rolling sound emissialue with reference to its category
of use (see paragraph 2.1. abosball not exceedhe 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 shall & increased
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 fully déwped deceleration ("mfdd")

against values achieved by a standard referentéyte(SRTT)E1136-93 (2003)
(size P195/75R14). The relative performance shall be indicated bwedt grip

index (G).
For Class C1 tyres, tested in accordande efher procedure given in Annex 5 to

6.2.1.
this Regulation, the tyre shall meet the followrequirements:
Category of use Wet grip index (G
snow tyre with a speed symbol ("Q" or below
minus "H") indicating a maximum permissible > 0.9
speed not greater than 160 km/h
snow tyre with a speed symbol ("R" and above,
plus "H") indicating a maximum permissible speed> 1.0
greater than 160 km/h
normal (road type) tyre > 1.1
6.3. Rolling resistance coefficient limits, as meaged by the method described in

Annex 6 to this Regulation.



6.3.1.

6.3.2.

6.4.

6.4.1

6.4.1.1.
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The maximum values for stage 1 for the rolig resistance coefficient shall not
exceed the following (value in N/KN is equivalenitvalue in kg/tonne):

Tyre class Max value (N/kN)

C1 12.0

C2 10.5

C3 8.0
For snow tyres, the limits shall be increased by N/KN.

The maximum values for stage 2 for the rolig resistance coefficient shall not
exceed the following (value in N/KN is equivalenitvalue in kg/tonne):

Tyre class Max value (N/KN)

C1 10.5

C2 9.0

C3 6.5
For snow tyres, the limits shall be increased by HI/kN.

In order to be classified in the category ofse 'snow tyre', a tyre is required to

meet performance requirements based on a test mettidy which:

(a) the mean fully developed deceleration ("mfdd")n a braking test,

(b) or alternatively a maximum or average tractionforce in a traction test,

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

of a candidate tyre is compared to that of a staratd reference tyre.

The relative performance shall be indicated by areow index.

Tyre snow performance requirements
Class C1 and C2 tyres
The minimum snow index value, as calculated in therocedure described in

Annex 7 and compared with the P195/75R14 SRTT of A3/ standard
E1136-93 (2003) shall be as follows:

Class of tyre Snow performance index Snow performance index
(brake on snow procedure) 14 (spin traction test) 12

C1 [1.07] [1.10]

C2 N/A [1.10]

ISIE
S

See section C of Annex 7 to this Regulation.
See section B of Annex 7 to this Regulation.
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6.5. In order to be classified as a 'traction tyre'a tyre is required to meet at least
one of the conditions of paragraph 6.5.1. or 6.5.Below.

6.5.1. The tyre shall have a tread pattern with mimmum two circumferential ribs,
each containing a minimum of 30 block-like elementsseparated by grooves
and/or sipe elements the depth of which has to beimmum %2 of the tread
depth, or

[6.5.2. The tyre shall have an increased performaec compared to a Standard
Reference Test Tyre.] 18

6.6. In order to be classified as a 'special userty a tyre shall have a block tread
pattern in which the blocks are larger and more wiely spaced than for normal
tyres and have the following characteristics:

For C1 tyres: a tread depth > 11 mm and void to fill ratio> 35 per cent
For C2 tyres: [a tread depth > 11 mm] [or][and] void to fill ratio > 35 per cent
For C3 tyres: [a tread depth > 16 mm] [or][and] void to fill ratio > 35 per cent
6.7. In order to be classified as a 'professionafferoad tyre', a tyre shall have all of
the following characteristics:
(@) For C1 and C2 tyres:
i) Atread depth>11 mm
i) A void-to-fill ratio > 35 per cent
iii) A maximum speed rating of< Q
(b) For C3tyres:
i) Atread depth>16 mm
i) A void-to-fill ratio > 35 per cent
iii) A maximum speed rating of< K

7. MODIFICATIONS OF THE TYPE OF PNEUMATIC TYRE ANIEXTENSION
OF APPROVAL

7.1. Every modification of the type of tyre, whichay influence the performance

characteristics approved in accordance with thiguRetion, shall be notified to the
type approval authority which approved the typéyod. The authority may either:

13 The use of the option in paragraph 6.5.2. wilyaspply at a later time point following a
further amendment to the Regulation including @nerice to an appropriate test methods and
limit values.
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Consider that the modifications are unlikelynave any appreciable adverse effect
on the performance characteristics approved artdtheayre will comply with the
requirements of this Regulation; or

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

Confirmation or refusal of approval, specify the modifications, shall be
communicated by the procedure given in paragraphd.this Regulation to the
Parties to the Agreement which apply this Regutatio

The type approval authority granting theeasion of approval shall assign a series
number for such an extension which shall be showthe communication form.

CONFORMITY OF PRODUCTION

The conformity of production procedures shall compith those set out in the
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/50%Rg with the
following requirements:

Any tyre approved under this Regulation shalso manufactured as to conform to
the performance characteristics of the type of tgmproved and satisfy the
requirements of paragraph 6. above;

In order to verify conformity as prescribed paragraph 8.1. above, a random
sample of tyres bearing the approval mark requbgdhis Regulation shall be
taken from the series production. The normal fesgy of verification of
conformity of production shall be at least oncergwe/o years;

In the case of verifications with regard dpprovals in accordance with
paragraph 6.2., these shall be carried out usiegéme procedure (see Annex 5 to
this Regulation) as that adopted for original appto and the type approval
authority shall satisfy itself that all tyres fallj within an approved type comply
with the approval requirement. The assessment isédlased upon the production
volume of the tyre type at each manufacturing figciltaking into account the
quality management system(s) operated by the metwé. Where the test
procedure involves testing a number of tyres atstimae time, for example a set of
four tyres for the purpose of testing wet grip perfance in accordance with the
standard vehicle procedure given in Annex 5 toReagulation, then the set shall be
considered as being one unit for the purposes lofileding the number of tyres to
be tested.

Production shall be deemed to conform to dlgglirements of this Regulation if the
levels measured comply with the limits prescribegaragraph 6.1. above, with an
additional allowance of +1 dB(A) for possible massduction variations.
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8.4.

9.1.

9.2.

10.

11.

12.

12.1.

12.2.

Production shall be deemed to conform to theeguirements of this Regulation
if the levels measured comply with the limits prestbed in paragraph 6.3.
above, with an additional allowance of +0.3 N/kN fopossible mass production
variations.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a typgref pursuant to this Regulation may be
withdrawn if the requirements laid down in paradrép above are not complied

with, or if any tyre of the type of tyre exceedg timits given in paragraph 8.3.

or 8.4 above.

If a Party to the Agreement, which applies Regulation, withdraws an approval,
it has previously granted, it shall forthwith ngtithe other Contracting Parties
applying this Regulation by means of a copy of dpproval form conforming to
the model in Annex 1 to the Regulation.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of an approval completely ceasesémufacture a type of pneumatic
tyre approved in accordance with this Regulatianshall so inform the authority,
which granted the approval. Upon receiving theevaht communication that
authority shall inform thereof the other Partieshte 1958 Agreement applying this
Regulation by means of a communication form confogmto the model in
Annex 1 to this Regulation.

NAMES AND ADDRESSES OF TECHNICAL SERVICES CONDUING
APPROVAL TESTS AND OF ADMINISTRATIVE DEPARTMENTS

The Parties to the Agreement which apply this Regun shall communicate to the
United Nations Secretariat, the names and addresiséise Technical Services
conducting approval tests and of the Administrativepartments which grant
approval and to which forms certifying approvaleatension of approval or refusal
or withdrawal of approval, issued in other courstyi@re to be sent.

TRANSITIONAL PROVISIONS

As from the date of entry into force of the ® series of amendments to this
Regulation, Contracting Parties applying this Regution shall not refuse to
grant ECE approval under this Regulation for a type of tyre if the tyre
complies with the requirements of the 02 series @mendments, including the
stage 1 or stage 2 rolling sound requirements setubin paragraphs 6.1.1.
to 6.1.3., the requirements for wet grip performane set out in paragraph 6.2.,
and the rolling resistance requirements set out iparagraph 6.3.1. or 6.3.2.

As from 1 November 2012, Contracting Partieapplying this Regulation may
refuse to grant national or regional approval if the tyre type to be approved
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does not meet the requirements of this Regulationrseamended by the 02 series
of amendments, and may, in addition, refuse to grannational or regional
approval if the stage 2 rolling sound requirementset out in paragraphs 6.1.1.
to 6.1.3., the requirements for wet grip performane set out in paragraph 6.2.,
and the stage 1 rolling resistance requirements seut in paragraph 6.3.1. are
not complied with.

As from 1 November 2016, Contracting Partieapplying this Regulation may
refuse to grant national or regional approval if the tyre type to be approved
does not meet the requirements of this Regulationseamended by the 02 series
of amendments including the stage 2 rolling resistece requirements set out in
paragraph 6.3.2.

As from 1 November 2014, Contracting Partieapplying this Regulation may

refuse to allow the sale or entry into service of &re which does not meet the
requirements of this Regulation as amended by the20series, and which does
not meet the requirements of this Regulation as ameed by the 02 series of
amendments including the wet grip performance requements set out in

paragraph 6.2.

As from 1 November 2016, any Contracting Paytapplying this Regulation
may refuse to allow the sale or entry into servicef a tyre which does not meet
the requirements of this Regulation as amended byhé 02 series, and which
does not meet the stage 2 rolling sound requirement set out in
paragraphs 6.1.1. to 6.1.3.

As from the dates given below, any ContractinParty applying this Regulation

may refuse to allow the sale or entry into servicef a tyre which does not meet
the requirements of this Regulation as amended byhé 02 series, and which
does not meet the stage 1 rolling resistance reqaements 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 ContractinParty applying this Regulation

may refuse to allow the sale or entry into servicef a tyre which does not meet
the requirements of this Regulation as amended byhé 02 series, and which
does not meet the stage 2 rolling resistance regeiments set out in
paragraph 6.3.2.:

Tyre class Date
C1,C2 1 November 2018
C3 1 November 2020
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Annex 1
COMMUNICATION
(Maximum format: A4 (210 x 297 mm))
issued by: Name of administration:

ing: 2 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of tyre with regard to "rolling sound esion level" anfbr "adhesion performance on
wet surfacesand/or "rolling resistance” pursuant to Regulation No. 117

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

1. Manufacturer's Name and aAArESS(ES): .. e eeererneerrrriieeereiaeeeeere e s eernass

2. If applicable, name and address of manufacturepresentative: ............cccccooeevvvviicannns

3. "Tyre class" and "category of use" of the typ&yme: ........ocovviiiiiiiiie e

4, Brand(s) name(s) and/or Trade description($h@type of tyre: ........ccccooevvviiiiiiiiinne.

5. Technical service and, where appropriate, &xirhtory approved
for purposes of approval or of verification of é@mity testS: ..........cccooiiiiiiiiiiinnne.

6. Performance(s) approved: sound level at (stage/sitage 2)_2 wet adhesion level,
rolling resistance level (stage 1/stage 2j 2

6.1. Sound level of the representative tyre size, seagoaph 2.5. of Regulation No. 117, as
per item 7. of the test report in the Appendix tonax 3: ................ dB(A) at reference
speed of 70/80 km/HW 2

6.2. Wet adhesion level of the representative tyre,siee paragraph 2.5. of Regulation

No. 117, as per item 7. of the test report in thppéndix to Annex 5: ..... (G) using
the vehicle or trailer method 2
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6.3. Rolling Resistance level of the representativgyre size, see paragraph 2.5. of
Regulation No. 117, as per item 7. of the test regoin the appendix to
ANNEX B:.eeie i

7. Number of report issued by that SErviCe: ..o

8. Date of report issued by that SEIVICE: ... i,

9. Reason(s) of extension (if applicable): ..o

10. ANY TEIMAIKS ..ottt eem oo ettt e e e e e et ettt e e e e et e man e e e e et e eennt e aeeeee s

11. = Lo

12. D F= LT UPT PP

13. S0 E= LU TP PPT T PUPRPPPPPPPIN

14. Annexed to thiS COMMUNICALION AIE: ........ccceemmiiieeieeiiiiiiiae e eeee e eeaaa e

14.1. A list of documents in the approval file depositddhe Administration services having
delivered the approval and which can be obtainehupquest3/

14.2. A list of tread-pattern designations: Specify &ach trademark or brand name and
trade description the list of tyre size designajadding in case of Class C1 tyres the
mark "reinforced" (or "extra load") or the speedhbpl of snow tyre®r in the case of
tyres of Classes C2 and C3, the mark "traction",if so required by paragraph 3.1. of
this Regulation.

Y  Distinguishing number of the country which hasarged/extended/refused/withdrawn

approval (see approval provisions in the Regulation
2/ Strike out what does not apply.

3/

In the case of category of use "Snow" a test repbaccording to appendix of Annex 7

shall be submitted.
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Annex 2

EXAMPLES FOR APPROVAL MARKS

Annex 2- Appendix 1

ARRANGEMENT OF APPROVAL MARKS
(See paragraph 5.4. to this Regulation)
Approval marks in accordance with Regulation NoZ 11

Example 1

a \i E4 13;3, a>12 mm

al3 0212345 S2

The above approval mark, affixed to a pneumatie tlnows that a tyre concerned has been
approved in the Netherlands (E4) pursuant to RégualdNo. 117 (marked b$2 (rolling sound
at stage 2 only), under approval numb8R12345. The first two digits of the approval number

(02) indicate that the approval was granted accordimgthe requirement®2 series of
amendmentsof this Regulation.

Example 2

a an 1 >
] . a'r-?- 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. 117 (markedSdy(rolling soundat stage 1)W (wet adhesion),
and R1 ( Rolling resistance at stage 1ynder approval numb&212345. This indicates that
the approval is foS1WR1. The first two digits of the approval numb&?2) indicate that the

approval was granted according to tleguirements of the 02series of amendmentd this
Regulation.
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Annex 2 - Appendix 2

Approval according to Regulation No. 117 coincidetth
approval to Regulation No. 30 or 54 1

Example 1

a \i E4 1;,3, a>12 mm

a3 0212345 S2 0236378

or
0212345 S2
0236378

The above approval mark shows that the tyre conceed has been approved in the
Netherlands (E4) pursuant to Regulation No117 (marked bys2 (rolling soundat stage 2),
under approval numbed212345and Regulation No. 30, under approval nund#236378 The
first two digits of the approval number (02) indieahat the approval was granted according to
the 02 series of amendmenasid Regulation No. 30 included the 02 series of amaemdm

Example 2

a \i E4 _1;;3 a>12 mm

al3 0212345 S2WR2 0236378

or
0212345 S2WR2
0236378

The above approval mark shows that the tyre coedehas been approved in the Netherlands
(E4) pursuant to Regulation No. 117 (marked32yWR2rolling soundat stage 2wet adhesion
and rolling resistance at stage B, under approval numbef212345and Regulation No. 30
under approval numb&236378. The first two digits of the approval numbe@g) indicate that
the approval was granted according to @#&series of amendmentnd Regulation No. 30
included the 02 series of amendments.

v Approvals in accordance with Regulation No. 1Xf tyres within the scope of
Regulation No. 54 currently do not include wet egibe requirements.
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Example 3

a \i E4 _1;;3 a>12 mm

a3 0212345 S2 0054321

or
0212345 S2
0054321

The above approval mark shows that the tyre conceed has been approved in the
Netherlands (E4) pursuant to Regulation No.117 and thed2 series of amendments under
approval number0212345(marked byS2), and Regulation No. 54. This indicates that the
approval is for rolling soundtage 2 (S2). The first two digits of the Regulation No. 117
approval number0Q) in conjunction with S2' indicate that the first approval was granted in
accordance with Regulation No. 117 which includeslO2 series of amendments. The first two
digits of Regulation No. 54 (00) indicate that tRisgulation was in its original form.

Example 4

a \i E4 1;,:3. a>12 mm

a3 0212345 S2R2 0054321

or
0212345 S2R2
0054321

The above approval mark shows that the tyre coecdehas been approved in the Netherlands
(E4) pursuant to Regulation No. 117 and the 02sesf amendments under approval number
0212345 (marked by S2 R2), and Regulation No. B4is indicates that the approval is for
rolling sound stage 2 (S2) and rolling resistarteges 2. The first two digits of the Regulation
No. 117 approval number (02) in conjunction wittRR®" indicate that the first approval was
granted in accordance with Regulation No. 117 whietiuded the 02 series of amendments.

The first two digits of Regulation No. 54 (00) indte that this Regulation was in its original
form.
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Annex 2 - Appendix 3

EXTENSIONS TO COMBINE APPROVALS ISSUED IN ACCORDANC
WITH REGULATION No. 117, 30 or 54/

Example 1

>
a j:az 1;,:3. a>12 mm

a3 0236378 + 02S1

The above approval mark shows that the tyre coecetmas been initially approved in the
Netherlands (E4) pursuant to Regulation No. 30tard?2 series of amendments under approval
number0236378. ltis also marked by + 02SX(rolling soundat stage 1) whichindicates that
its approvalis extended under Regulation No. 1(02 series of amendments The first two
digits of the approval number (02) indicate thaé tapproval was granted according to
Regulation No. 3q02 series of amendmehtsThe addition (+) sign indicates that the first
approval was granted in accordance with RegulatiorNo. 30 and has been extended to
include the approval(s) granted according to Regutéon No. 117 (02 series of amendments)
for rolling sound at stage 1.

Example 2

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

al3 0236378 + 02S1WR?2

The above approval mark shows that the tyre concerd has been initially approved in the
Netherlands (E4) pursuant to Regulation No. 30 andhe 02 series of amendments under
approval number 0236378. This indicates that the gproval is for S1 (rolling sound at
stage 1) W(wet adhesion) and R2 (rolling resistance at stagg The S1WR2 preceded by
(02) indicates that it has had its approval extende under Regulation No. 117 which
included the 02 series of amendments. The first twdigits of the approval number (02)
indicate that the approval was granted according toRegulation No. 30 (02 series of
amendments). The addition (+) sign indicates thathe first approval was granted in
accordance with Regulation No. 30 and has been erted to include Regulation No. 117
approval(s) (02 series of amendments).

v Approvals in accordance with Regulation No. 117 fgres within the scope of
Regulation No. 54 currently do not include wet egibe requirements.
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Annex 2 - Appendix 4

EXTENSIONS TO COMBINE APPROVALS ISSUED IN ACCORDANC E
WITH REGULATION No. 117 1/

Example 1

a an I >

a3 0212345 W + S2R2

The above approval mark shows that the tyre conceed has been initially approved in the

Netherlands (E4) pursuant to Regulation No. 117 anthe 02 series of amendments under
approval number 0212345. This indicates that thepproval is for W (wet grip). The S2R2

preceded by + indicates that it has had its approvaextended under Regulation No. 17 to
rolling sound at stage 2 and rolling resistance atage 2 based on separate certificate(s).

Example 2

a \i E4 1;,3, a>12 mm

a3 0212345 S1W + R1

The above approval mark shows that the tyre conceed has been initially approved in the
Netherlands (E4) pursuant to Regulation No. 117 anthe 02 series of amendments under
approval number 0212345. This indicates that the gproval is for S1 (rolling sound at
stage 1) and W (wet grip). The R1 preceded by + dicates that it has had its approval
extended under Regulation No. 117 to rolling resiahce at stage 1 based on separate
certificate(s).

v Approvals in accordance with Regulation No. 117 fgres within the scope of
Regulation No. 54 currently do not include wet agibe requirements.
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Example 3

a \i E4 _1;;3 a>12 mm

a3 0167890 SW + 02R1

The above approval mark shows that the tyre conceed has been initially approved in the
Netherlands (E4) pursuant to Regulation No. 117 anthe 01 series of amendments under
approval number 0167890. This indicates that the pproval is for S (rolling sound at
stage 1) and W (wet grip). The 02R1 preceded byimdicates that it has had its approval
extended under Regulation No. 117 and the 02 seriebamendments to rolling resistance at
stage 1 based on separate certificate(s).
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Annex 3

COAST-BY TESTMETHOD FORMEASURING TYRE-ROLLING SOUNDEMISSION

1.1

1.1.1.

1.1.2.

Introduction

The presented method contains specifications onasorg instruments,
measurement conditiorend the measurement method, in order to obtairsobed
level of a set of tyres mounted on a test vehioleng on a specified road surface.
The maximum sound pressure level is to be recorddwen the test vehicle is
coasting, by remote-field microphones; the finatute for a reference speed is
obtained from a linear regression analysis. Sashresults cannot be related to tyre
rolling sound measured during acceleration undewepoor deceleration under
braking.

Measuring instruments
Acoustic measurements

The sound level meter or the equivalent measiwsystem, including the windscreen
recommended by the manufacturer shall meet or extteerequirements of Type 1
instruments in accordance with IEC 60651:1979/A23,%econd edition.

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

When using a system that includes a periodic rodni of the A-weighted sound
level, a reading should be made at a time intereagreater than 30 ms.

Calibration

At the beginning and at the end of every measuménsession, the entire
measurement system shall be checked by meansoeind €alibrator that fulfils the

requirements for sound calibrators of at least ipr@e Class 1 according to

IEC 60942:1988. Without any further adjustmentdifgerence between the readings
of two consecutive checks shall be less than omletu0.5 dB. |If this value is

exceeded, the results of the measurements obtaifbexd the previous satisfactory
check shall be discarded.

Compliance with requirements

The compliance of the sound calibration device hwihe requirements of
IEC 60942:1988 shall be verified once a year and ttompliance of the
instrumentation system with the requirements of 8651:1979/A1:1993, second
edition shall be verified at least every two yedénsa laboratory which is authorized
to perform calibrations traceable to the appropr&andards.
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Positioning of the microphone
The microphone (or microphones) shall be locateddistance of 7.5 + 0.05 m from
track reference line CC' (figure 1) and 1.2 £ 0®2bove the ground. Its axis of
maximum sensitivity shall be horizontal and perpeuldr to the path of the vehicle
(line CC").

Speed measurements

The vehicle speed shall be measured with instrteneith accuracy of £ 1 km/h or
better when the front end of the vehicle has red¢ihe PP’ (figure 1).

Temperature measurements

Measurements of air as well as test surface tesyoer are mandatory.

The temperature measuring devices shall be aecwittiin + 1 °C.

Air temperature

The temperature sensor is to be positioned inreobstructed location close to the
microphone in such a way that it is exposed toatinow and protected from direct
solar radiation. The latter may be achieved by steding screen or similar device.
The sensor should be positioned at a height oft1®21 m above the test surface
level, to minimize the influence of the test suefdlcermal radiation at low airflows.
Test surface temperature

The temperature sensor is to be positioned incatilen where the temperature
measured is representative of the temperatureeinvtieel tracks, without interfering

with the sound measurement.

If an instrument with a contact temperature sersased, heat-conductive paste shall
be applied between the surface and the sensostoeeadequate thermal contact.

If a radiation thermometer (pyrometer) is used, likight should be chosen to ensure
that a measuring spot with a diametepr@.1 m is covered.

Wind measurement
The device shall be capable of measuring the wpekd with a tolerance of + 1 m/s.

The wind shall be measured at microphone heighe Wind direction with reference
to the driving direction shall be recorded.
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2.

2.1

2.2.

2.3.

2.3.1.

2.3.2.

Conditions of measurement
Test site

The test site shall consist of a central sectimosinded by a substantially flat test
area. The measuring section shall be level; tstestarface shall be dry and clean for
all measurements. The test surface shall nottifeciatly cooled during or prior the
testing.

The test track shall be such that the conditioha éree sound field between the
sound source and the microphone are attained tonwitdB(A). These conditions
shall be deemed to be met if there are no largedsoaflecting objects, such as
fences, rocks, bridges or building within 50 m lné tentre of the measuring section.
The surface of the test track and the dimensionkefest site shall be in accordance
with Appendix 2 of this annex.

A central part of at least 10 m radius shall ke fof powdery snow, tall grass, loose
soil, cinders or the like. There shall be no otdstavhich could affect the sound field
within the vicinity of the microphone and no persoshall stand between the
microphone and the sound source. The operatoyiegrout the measurements and
any observers attending the measurements shalliggpshemselves so as not to
affect the readings of the measuring instruments.

Meteorological conditions

Measurements shall not be made under poor atmosptenditions. It shall be
ensured that the results are not affected by gofstwind. Testing shall not be
performed if the wind speed at the microphone heigheeds 5 m/s.

Measurements shall not be made if the air temperas below 5 °C or above 40 °C
or the test surface temperature is below 5 °C ovals0 °C.

Ambient noise

The background sound level (including anpdvnoise) shall be at least 10 dB(A)
less than the measured tyre rolling sound emissirsuitable windscreen may be
fitted to the microphone provided that accountigenh of its effect on the sensitivity
and directional characteristics of the microphone.

Any measurement affected by a sound peakhwvappears to be unrelated to the
characteristics of the general sound level of tyreshall be ignored.
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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 wi¢htest tyre loads as specified in
paragraph 2.5.2. below.

Wheelbase

The wheelbase between the two axles fitted wiéhtést tyres shall for Class C1 be
less than 3.50 m and for Class C2 and Class C8 bgdess than 5 m.

Measures to minimize vehicle influence ommsblevel measurements

To ensure that tyre rolling sound is not signifita affected by theest vehicle
design the following requirements and recommendatare given.

Requirements:

(@) Spray suppression flaps or other extra detoceuppress spray shall not be
fitted,

(b) Addition or retention of elements in the imriaéd vicinity of the rims and
tyres, which may screen the emitted sound, is aohjited;

(c) Wheel alignment (toe in, camber and casteal)l &fe in full accordance with the
vehicle manufacturer's recommendations;

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

(e) Suspension shall be in such a condition thdbés not result in an abnormal
reduction in ground clearance when the vehicleasléd in accordance with the
testing requirement. If available, body level fegion systems shall be
adjusted to give a ground clearance during testinigh is normal for unladen
condition.
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2.4.4.2. Recommendations to avoid parasitic noise:

(@) Removal or modification on the vehicle thatyncantribute to the background
noise of the vehicle is recommended. Any removalsmodifications shall be
recorded in the test report;

(b) During testing it should be ascertained thetkbs 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 sHhadl closed during testing.
2.5. Tyres
2.5.1. General

Four identicatyres shall be fitted on the test vehicle. In¢hse of tyres with a load
capacity index in excess of 121 and without anyl €ittang indication, two of these
tyres of the same type and range shall be fittatigaear axle of the test vehicle; the
front axle shall be fitted with tyres of size sbiafor the axle load and planed down
to the minimum depth in order to minimize the ieffice of tyre/road contact noise
while maintaining a sufficient level of safety. Wr tyres that in certain Contracting
Parties may be equipped with studs intended to rexghdriction shall be tested
without this equipment. Tyres with special fittingquirements shall be tested in
accordance with these requirements (e.g. rotafi@etibn). The tyres shall have full
tread depth before being run-in.

Tyres are to be tested on rims permitted by thee tyanufacturer.

2.5.2. Tyre loads
The test load Qfor each tyre on the test vehicle shall be 500@é&r cent of the
reference load Qbut the average test load,Qof all tyres shall be 75 + 5 per cent of
the reference loadQ
For all tyres the reference load €rresponds to the maximum mass associated with
the load capacity index of the tyre. In the caseene the load capacity index is
constituted by two numbers divided by slash (femence shall be made to the first
number.

2.5.3. Tyre inflation pressure

Each tyre fitted on the test vehicle shall havest pressureMot higher than the
reference pressure &d within the interval:
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For Class C2 and Class C3 the reference pressisdhe pressure corresponding to
the pressure index marked on the sidewall.

For Class C1 the reference pressure is P50 kPa for "standard" tyres and 290 kPa
for "reinforced" or "extra load" tyres; the minimurtest pressure shall be
P, = 150 kPa.

Preparations prior to testing

The tyres shall be "run-in" prior to testing ton@ve compound nodules or other tyre
pattern characteristics resulting from the mouldprgcess. This will normally
require the equivalent of about 100 km of normal o the road.

The tyres fitted to the test vehidhall rotate in the same direction as when theywer
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 that the medm@amgitudinal plane of the vehicle is
as close as possible to the line CC'.

When the front end of the test vehicle has reathedine AA' the vehicle driver
shall have put the gear selector on neutral posaiod switched off the engine. If
abnormal noise (e.g. ventilator, self-ignitionkeisitted by the test vehicle during the
measurement, the test shall be disregarded.

Nature and number of measurements

The maximum sound level expressed in A-weightedibeédés (dB(A)) shall be
measured to the first decimal place as the velsctmasting between lines AA" and
BB’ (figure 1 - front end of the vehicle on line AAear end of the vehicle on line
BB'). Thisvalue will constitute the result of the measurement

At least four measurements shall be made on e@eha$ the test vehicle at test

speeds lower than the reference speed specifigadrimgraph 4.1. and at least four
measurements at test speeds higher than the redespeed. The speeds shall be
approximately equally spaced over the speed rapg@fged in paragraph 3.3.
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3.3.

4.1.

4.2.

Test speed range

The test vehicle speeds shall be within the range:

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

The measurement shall be invalid if an abnormstrépancy between the values is
recorded (see paragraph 2.3.2. of this annex).

Determination of test result

Reference speedused to determine the final result will be:
(@) 80 km/h foClass 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:

L, = L -—aly
where:

L s the mean value of the rolling sound levelsm&asured in db(A):

T=21
ni=1

L =
n is the measurement numbep(t6),

v is the mean value of logarithms of speegs V

<l
1

v with Vv, =1g( V, / V)

S |
1M1=

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

For Class C1 and Class C2 tyres, the final reshdtl be normalized to a test surface
reference temperatur@ref by applying a temperature correction, accordimghe
following:

Lr(Prer) = Lr(9) + K(Drer - 9)

where:
9 =the measured test surface temperature,
ret= 20 °C,

For Class C1 tyres, the coefficient Kis: -0.03A)°C, whend > 9 e
and: -0.06 dB(A)/°C whefi < 3¢t

For Class C2 tyres, the coefficient K is -0.02 AB{C

If the measured test surface temperature doeshartge more than 5 °C within all
measurements necessary for the determination afahed level of one set of tyres,
the temperature correction may be made only orfitiaé reported tyre rolling sound

level as indicated above, utilizing the arithmetiean value of the measured
temperatures. Otherwise each measured sound llewslall be corrected, utilizing

the temperature at the time of the sound recording.

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

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

The final result, the temperature corrected tplling sound level k(3ef) in dB(A),
shall be rounded down to the nearest lower whdigeva
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Figure 1. Microphone positions for the measurement
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Annex 3 - Appendix

TEST REPORT

Part 1 - Report

1. Type approval authority or Technical ServiCe:..........oiiviiiiiiii i
2. Name and address Of apPIICANT: ... ..o
3 JLIE=15 =T o0 T A Lo P
4. Manufacturer and Brand Name or Trade desCription.............ccoveeeeviiiiiiiiiineee e
5. TYre Class (C1, C2 0 €3 it ieeieeiit e ettt e e e e et e eeeen e e e e e aeeennea
6. (O =0 (0] VA o1 AU 7= SO
7. Sound level according to paragraphs. 4.4. ahdoA ANNEX ......coovevvvvivieiiiiiieeennn, dB(A)
at reference speed of 70/80 km/h 1
8. (070 0010 LT 1 S5 (1= 1117 PP
9. D= 1= PP PPPPPR
LO.  SIONAIUIE: ..ttt ettt e e ettt e bt e e e e e et et e tb e e e et e e eebn e e e e e e e e e annnn s

Part 2 - Test data

1. (D 1SN o) (1] SRR
2. Test vehicle (Make, model, year, modificatiols, ): .........ccooeevvriiiieriiiiiieeeie e
2.1, TeSt VENICIE WHEEIDASE: .....ieeiie et ettt e enees mm

3. [0 Tot= i [o] I}l 1Y) AR 1 = 1 AT

3.1. Date of track certification t0 ISO 10844:1994..........oeuiiiiiieeeee et eeer e e
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3.2, ISSUB DY e e
ICIRC T \Y/ <11 g (o Yo o) i o<1 11 (071 (1o ] o LA

4. Tyre test details:

o I Y/ (= IS4 = N0 (=TS o F= 11 0] o PP
4.2, TYre ServiCe deSCIIPLION: ......uuuu i eeim ettt e ettt e e e e e e e e e e eeae e e e eee s
4.3. Reference inflation PreSSUIE: .........coceeeereriiieiiiiiiii e et eeee e kPa

4.4. Testdata

Front left Front right Rear left Rear right
Test mass (kg)
Tyre load index (%)
Inflation pressure (cold) (kP3a)
4.5,  TeStrim WIAth COUR: ....coiiiiiie i et e et e e e e e e e e e e e e e eennn s
4.6. Temperature MmeasuremMent SENSON IY DB ittt e e

5. Valid Test results:

Sound leve| Sound leve] Air | Track | Sound level Sound level
Run| Test |Direction left 2/ right 2/ | temp.| temp. left 2/ right 2/ Commentg
No. | Speed| ofrun | measured| measured temp. correctedtemp. correctec
km/h dB(A) dB(A) °C °C dB(A) dB(A)
1
2
3
4
5
6
7
8

5.1. Regression line slope:

5.2.  Sound level after temperature correction atingrto paragraph 4.3. of Annex 3:

1Y  Strike out what does not apply.
2/  Relative to the vehicle.
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Annex 4
SPECIFICATIONS FOR THE TEST SITE
Introduction

This Appendix describes the specifications retatmthe physical characteristics and
the laying of the test track. These specificatibbased on a special standard 1
describe the required physical characteristics el$ &s the test methods for these
characteristics.

Required characteristics of the surface

A surface is considered to conform to this staddanovided that the texture and
voids content or sound absorption coefficient hiaeen measured and found to fulfil
all the requirements of paragraphs 2.1. to 2.4ovbednd provided that the design
requirements (paragraph 3.2.) have been met.

Residual voids content

The residual voids content (VC) of the test traaking mixture shall not exceed
8 per cent. For the measurement procedure, sagrpph 4.1.

Sound absorption coefficient

If the surface fails to comply with the residualds content requirement, the surface
is acceptable only if its sound absorption coedfitin < 0.10. For the measurement
procedure, see paragraph 4.2. The requiremergrafjpaphs 2.1. and 2.2. is met also
if only sound absorption has been measured andiftubeo < 0.10.

The most relevant characteristic is the soun@rben, although the residual voids

content is more familiar among road constructdti®wever, sound absorption needs
to be measured only if the surface fails to convply the voids requirement. This is

motivated because the latter is connected witHively large uncertainties in terms

of both measurements and relevance and some ssitfaEefore erroneously may be
rejected when based only on the voids measurement.

Texture depth

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

TD > 0.4 mm

i

ISO 10844:1994.
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2.4,

2.5.

3.1.

Homogeneity of the surface

Every practical effort shall be taken to ensurat tthe surface is made to be as
homogeneous as possible within the test area. imbisdes the texture and voids
content, but it should also be observed that if ibléng process results in more

effective rolling at some places than others, teeture may be different and

unevenness causing bumps may also occur.

Period of testing

In order to check whether the surface continuesotdorm to the texture and voids
content or sound absorption requirements stipulatetis standard, periodic testing
of the surface shall be done at the following wve¢s:

(a) For residual voids content (VC) or sound apson (qo):
When the surface is new;

If the surface meets the requirements when newfurnther periodical testing is
required. If it does not meet the requirement wités new, it may do later because
surfaces tend to become clogged and compactedimig

(b)  For texture depth (TD):

When the surface is new;

When the noise testing starts (Nt before four weeks after laying);
Then every twelve months.

Test surface design

Area

When designing the test track layout it is impotteo ensure that, as a minimum
requirement, the area traversed by the vehiclesimgnthrough the test strip is
covered with the specified test material with dslgamargins for safe and practical
driving. This will require that the width of theatk is at least 3 m and the length of
the track extends beyond lines AA and BB by attldflsm at either end. Figure 1
shows a plan of a suitable test site and indicdktesminimum area which shall be
machine laid and machine compacted with the smetitiest surface material.
According to Annex 3, paragraph 3.2., measurentemtse to be made on each side of
the vehicle. This can be made either by measuitiy two microphone locations
(one on each side of the track) and driving in direction, or measuring with a
microphone only on one side of the track but dgvihe vehicle in two directions. If
the latter method is used, then there are no sunfaguirements on that side of the
track where there is no microphone.
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Dimensions in metres
/
/ oy :
/‘ \—— Centretine of travel A ) B ) \\
\‘
. !
- \
2 !
/
/
\ 10 /
\ A B /

Key Minimum area covered with test road surtface. i.e. test aren

° Microphone (height 1.2 m)

NOTE — There shall be no large acoustically refiective objects within this radius.

Figure 1. Minimum requirements for test surfaceaaiéhe shaded part is called "Test Area"

3.2. Design and preparation of the surface
3.2.1. Basic design requirements

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

3.2.1.2. The maximum chipping size shall be 8 mmlefances allow from 6.3 mm
to 10 mm).
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3.2.1.3.  The thickness of the wearing course $eat 30 mm.

3.2.1.4.  The binder shall be a straight penetragraale bitumen without modification.

3.2.2. Design guidelines

As a guide to the surface constructor, an aggeegedding curve which will give
desired characteristics is shown in Figure 2. tdition, Table 1 gives some

guidelines in order to obtain the desired textur@ durability. The grading curve fits
the following formula:

P (% passing) = 100 - (¢i{g) 1/2
where:

d
Chnax

square mesh sieve size, in mm

8 mm for the mean curve

10 mm for the lower tolerance curve
6.3 mm for the upper tolerance curve

o W 3 i/ K/ E E E
g v : £ = : At
> 4E E = 3 = E 3/ /8 E E E
2 L, E E E E E E E E 3
o “TE £ & £ E = £ £ &
£ —HE& = = E E = E E FE =
2 3 E 3 3 3 E E E E E
a °E 3 E 3 3 5/ 77 E E E E
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o E E E E E Z E 3 3 e E E
A =1E E E = = = = E E E 3
2 3 E E 3 E /B E 3 E E E E
8 so ; ; E 3 3 :Z/ E E 3 3 3
o ! P =
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i — = 3 E E—=— 3
I|[|||[|]?Hu|ll B | III-I Ill-lIIHHH_l 1 -l I-\ ] —II TTIT I v

0.063 0.125 0.25 0.S 1.0 2 & 56 8 M2 1620 25 32

Sieve size in mm

Figure 2. Grading curve of the aggregate in tiphalsic mix with tolerances

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

(@) The sand fraction (0.063 mm < square meslesiae < 2 mm) shall include no
more than 55 per cent natural sand and at legse¢Aéent crushed sand;
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The base and sub-base shall ensure a goatitgtabd evenness, according to
best road construction practice;

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

The chippings used in the mix shall be washed;
No extra chippings shall be added onto th&asar

The binder hardness expressed as PEN valué [#hat0-60, 60-80 or even
80-100 depending on the climatic conditions of ¢bentry. The rule is that as
hard a binder as possible shall be used, provitisdg consistent with common
practice;

The temperature of the mix before rolling st chosen so as to achieve by
subsequent rolling the required voids content. ohder to increase the
probability of satisfying the specifications of pgraphs 2.1. to 2.4. above, the
compactness shall be studied not only by an apptepchoice of mixing
temperature, but also by an appropriate numbeas$ipgs and by the choice of
compacting vehicle.

Table 1. Design guidelines

Target values
By total masg By mass of

of mix the aggregate Tolerances
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%+
Mass of filler SM < 0.063 mm 8.8 % 9.3 % %5
Mass of binder (bitumen) 5.8 % N.A. + 005
Max. chipping size 8 mm 6.3 - 10m
Binder hardness (see paragraph 3.2.2. (f))
Polished stone value (PSV) > 50
Compactness, relative to Marshall
Compactness 98 %

Test method

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 equally distribd in the test area between
lines AA and BB (see figure 1). In order to availomogeneity and unevenness in
the wheel tracks, cores should not be taken in Wvnaeks themselves, but close to
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4.2.

4.3.

5.1.

them. Two cores (minimum) should be taken closthéowheel tracks and one core
(minimum) should be taken approximately midway kesw the wheel tracks and
each microphone location.

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

The residual voids content has to be determineddoh core, then the average value
from all cores shall be calculated and comparedh wite requirement of
paragraph 2.1. In addition, no single core shalleha voids value, which is higher
than 10 per cent.

The test surface constructor is reminded of tlmblpm, which may arise when the
test area is heated by pipes or electrical wirescames shall be taken from this area.
Such installations shall be carefully planned wiespect to future core drilling
locations. It is recommended to leave a few laceti of size approximately
200mm x 300 mm where there are no wires/pipes or wtierdatter are located deep
enough in order not to be damaged by cores taken tfihe surface layer.

Sound absorption coefficient

The sound absorption coefficient (normal incidgnsball be measured by the
impedance tube method using the procedure specifietSO 10534-1:1996 or
ISO 10534-2:1998.

Regarding test specimens, the same requiremealisbghfollowed as regarding the

residual voids content (see paragraph 4.1.). Thedabsorption shall be measured
in the range between 400 Hz and 800 Hz and in amge between 800 Hz and

1,600 Hz (at least at the centre frequencies ofl thctave bands) and the maximum
values shall be identified for both of these fragpyeranges. Then these values, for
all test cores, shall be averaged to constitutdiriaé result.

Volumetric macro-texture measurement

For the purpose of this standard, texture depthserements shall be made on at
least 10 positions evenly spaced along the wheeksr of the test strip and the
average value taken to compare with the specifiginmum texture depth. See
Standard 1SO 10844:1994 for description of the @doice.

Stability in time and maintenance

Age influence

In common with any other surfaces, it is expedtat the tyre rolling sound level

measured on the test surface may increase slightipg the first 6 - 12 months after
construction.
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The surface will achieve its required charactesshot earlier than four weeks after
construction. The influence of age on the noisenftrucks is generally less than that
from cars.

The stability over time is determined mainly bye tholishing and compaction by
vehicles driving on the surface. It shall be peigally checked as stated in
paragraph 2.5.

Maintenance of the surface

Loose debris or dust, which could significantlyduee the effective texture depth
shall be removed from the surface. In countrieshwvinter climates, salt is
sometimes used for de-icing. Salt may alter thefasa temporarily or even
permanently in such a way as to increase noisesahérefore not recommended.
Repaving the test area

If it is necessary to repave the test track, itSsally unnecessary to repave more than
the test strip (of 3 m width in figure 1) where ias are driving, provided the test
area outside the strip met the requirement of vedidoids content or sound
absorption when it was measured.

Documentation of the test surface and of testfopmed on it

Documentation of the test surface

The following data shall be given in a documerdadiing 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 wearing cowasé grading curve determined
from cores from the test track;

Method of compaction (e.g. type of roll@ilar mass, number of passes);

Temperature of the mix, temperature of théiant 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, uliihg:
The residual voids content of each core;

The locations in the test area from wlleeecores for voids measurements have been
taken;
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6.1.6.3.

6.1.6.4.

6.1.6.5.

6.1.6.6.

6.1.6.7.

6.2.

The sound absorption coefficient of eamte ¢if measured). Specify the results both
for each core and each frequency range as welleasverall average;

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

Texture depth, including the number ofstesd standard deviation;

The institution responsible for tests aditg 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 thesasege taken from the test track.
Documentation of vehicle noise tests conductethe surface

In the document describing the vehicle noise $¢st(shall be stated whether all the
requirements of this standard were fulfilled or.ndReference shall be given to a
document according to paragraph 6.1. describingetbglts which verify this.
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Annex 5

TEST PROCEDURE FOR MEASURING WET GRIP
GENERAL TEST CONDITIONS
Track characteristics
The track shall have a dense asphalt surface avighadient in any direction not
exceeding 2 per cent. It shall be of uniform agenposition, and wear and shall be
free of loose material or foreign deposits. Theximam chipping size shall be
10 mm (tolerances permitted from 8 mm to 13 mm) dwedsand depth measured as

specified in ASTMstandard E 96596 (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 SRTH1136-93 (2003) (size P195/75R14hd the method
given in paragraph 2.1. the average peak brakee fopefficient (pbfc) shall be
between 0.6 and 0.8. The measured values shatbtrected for the effects of
temperature as follows:

pbfc = pbfc (measured) + 0.003 - 5@0)
where "t" is the wetted track surface temperaituidegrees Celsius.

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

British pendulum number (BPN) method

The averaged British pendulum number (BPN) of wedted track, measured in
accordance with the procedure given in the ASThMhddad E 303-93 (2008) and
using the pad as specified in ASTM standard E F81s@all be between 40 and 60
after temperature correction. Unless temperatoreection recommendations are
indicated by the pendulum manufacturer, the foltayiormula can be used:

BPN = BPN (measured value) + 0.34--0.0018 - t*= 6.1
where "t" is the wetted track surface temperaituidegrees Celsius.
In the lanes of the track to be used during thé gvp tests, the BPN shall be
measured at intervals of 10 m along the lengthhef lanes. The BPN shall be

measured 5 times at each point and the coefficewmariation of the BPN averages
shall not exceed by 10 per cent.
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1.1.3.

1.2.

1.3.

2.1

2.1.1.

2.1.1.1.

2.1.1.2.

The type approval authority shall satisgelit of the characteristics of the track on
the basis of evidence produced in test reports.

Wetting conditions

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

If a track-side system is used, the test surfhed be wetted for at least half an hour
prior to testing in order to equalize the surfaa@perature and water temperature. It
is recommended that track-side wetting be contislyoaipplied throughout testing.

The water depth shall be between 0.5 and 1.5 mm.

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

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

TEST PROCEDURE

The comparative wet grip performance shall bebdisteed using either:

(@) A trailer or special purpose tyre evaluatiehicle; or

(b) A standard production passenger carrying VeliM,; category as defined in the
Consolidated Resolution on the Construction of ¥lesi (R.E.3.) contained in
document TRANS/WP.29/78/Rev.1/Amend.2 as last ameibhy Amend.4).

Trailer or special purpose tyre evaluationielelprocedure

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

Be capable of exceeding the upper limit tfee test speed of 67 km/h and of
maintaining the test speed requirement of#62 km/h at the maximum level of
application of braking forces;

Be equipped with an axle providing oné pesition having an hydraulic brake and
actuation system that can be operated from thentpwehicle if applicable. The
braking system shall be capable of providing sidfit braking torque to achieve the
peak brake force coefficient over the range of §jzes and tyre loads to be tested,;



2.1.1.3.

2.1.1.4.

2.1.1.5.

2.1.2.

2.1.2.1.

2.1.2.2.

2.1.2.3.

2.1.2.4.

ECE/TRANS/WP.29/GRB/2010/3
page 49

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

In the case of a trailer, the mechanicalptng device between the towing vehicle
and trailer shall be such that, when the towingialehand trailer are coupled
together, the drawbar, or part of the drawbar, wa#er that incorporates the braking
force measurement sensing is horizontal or slopesdards from rear to front at a
maximum angle of 5° The longitudinal distancenirthe centre line of the
articulation point of the coupling (hitch) to thansverse centre line of the axle of the
trailer shall be at least ten times the couplintc(h) height;

In the case of vehicles that incorporateaek wetting system, the water delivery
nozzle(s) shall be such that the resulting water i of uniform section extending at
least 25 mm beyond the width of the tyre contadtipa The nozzle(s) shall be
directed downwards at an angle of 20 ° to 30 ° simall contact the track surface
between 250 mm and 450 mm in front of the centréheftyre contact patch. The
height of the nozzle(s) shall be 25 mm or the mummto avoid any obstacles on the
track surface without exceeding a maximum of 100. mWater delivery rate shall
ensure a water depth of 0.5 mm to 1.5 mm and bleatlonsistent throughout the test
to within = 10 per cent. Note that a typical rate for tesah@5 km/h will be 18 I3
per metre of wetted track surface width.

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

Test procedure

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

The test tyre shall be mounted on thertestleclared by the tyre manufacturer in the
approval application and shall be inflated to 1&&akn the case of the SRTT and
standard load tyre or 220 kPa in the case of dxeied or extra load tyre.

The tyre shall be conditioned for a mimmaf two hours adjacent to the test track
such that it is stabilized at the ambient tempeeatd the test track area. The tyre(s)
shall not be exposed to direct sunshine during itionihg.

The tyre shall be loaded to:

(@) Between 445 kg and 508 kg in the case of RETS and

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

2.1.2.13.

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

Immediately prior to testing, the tyrelatibn pressure shall be checked and reset, if
necessary, to the values given in paragraph 2.1.2.2

The test speed shall be between 63 kméh 6dhkm/h and shall be maintained
between these limits throughout the test run.

The direction of the test shall be thees&on each set of tests and shall be the same
for the test tyre as that used for the SRTT withicwhits performance is to be
compared.

The brakes of the test wheel assembly Bbalpplied such that peak braking force is
achieved within 0.2 s and 0.5 s of brake applicatio

In the case of a new tyre, two test rsimsl be carried out to condition the tyre.
These tests may be used to check the operationeofecording equipment but the
results shall not be taken into account in thequarhnce assessment.

For the evaluation of the performancarmf tyre compared with that of the SRTT,
the braking test shall be carried out from the sawmiat 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 r@pest of the SRTT and T is the test of
the candidate tyre to be evaluated.

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

R1-T1-T2-T3-R2

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

For results to be considered to be valid, thefaeft of variation as determined by
the standard deviation divided by the average tesxpressed as a percentage, shall
be within 5 per cent. If this is cannot achieveithwhe repeat testing of the SRTT,
the evaluation of the candidate tyre(s) shall becatided and the entire order of
testing shall be repeated.
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2.1.2.14. Using the value of the average pbfc émheseries of test runs:

In the case of the order of testing R1 — T — R&,fbfc of the SRTT to be used in the
comparison of the performance of the candidateshed! be taken to be:

(R1 + R2)/2
where:

R1 is the average pbfc for the first series of tess of the SRTT and R2 is the
average pbfc for the second series of test rutiseoBRTT

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

In the case of the order of testing R1 — T1 — TiB— 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 candidatety2 and

1/4 R1 + 3/4 R2 for comparison with the candidgte T3
2.1.2.15. The wet grip index (G) shall be calcudads:

pbfc of candidate tyre

G= pbfc of SRTT
2.2. Standard vehicle procedure
2.2.1. The vehicle shall be a standarg dategory vehicle, capable of a minimum speed

of 90 km/h and equipped with an anti-lock brakiggtem (ABS).
2.2.1.1. The vehicle shall not be modified except:
(@) To allow the fitting of an increased rangevbieel and tyre sizes;
(b) To allow mechanical (including hydraulic, dlézal or pneumatic) operation of

the service brake control. The system may be tge@itomatically by signals
from devices incorporated in, or adjacent to, taek.
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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.

Test procedure

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

The test tyre shall be mounted on theriiestieclared by the tyre manufacturer in the
approval application and shall be inflated to 2P@kn all cases.

The tyre shall be conditioned for a mimmaf two hours adjacent to the test track
such that it is stabilized at the ambient tempeeatii the test track area. The tyre(s)
shall not be exposed to direct sunshine during itiongthg.

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 \@due corresponding to the load
index of the tyre in any other case.

The variation in load on tyres on the same axidl die such that the load borne by
the more lightly loaded tyre shall not be less t®&nper cent of that of the tyre
bearing the greater load.

Shortly before testing, the track shalldomditioned by carrying out at least ten
braking tests from 90 km/h to 20 km/h on the pdrthe track to be used for the
performance test programme but using tyres notweebin that programme.

Immediately prior to testing, the tyrelatibn pressure shall be checked and reset, if
necessary, to the values given in paragraph 2.2.2.2

Starting from an initial speed of betwe¥hkm/h and 83 km/h, a constant force
sufficient to cause operation of the ABS on all elseof the vehicle and to result in

stable deceleration of the vehicle prior to theespleeing reduced to 80 km/h, shall be
applied to the service brake control and this fosball be maintained until the

vehicle has been brought to rest.

The braking test shall be carried out with thetatluof a manual transmission
disengaged or with the selector of an automatitstrassion 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 used for th€ TSRith which its performance is to
be compared.

In the case of new tyres, two test ruradl dbe carried out to condition the tyres.
These tests may be used to check the operationeofecording equipment but the
results shall not be taken into account in thequarhnce assessment.
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For the evaluation of the performancarof tyre compared with that of the SRTT,
the braking test shall be carried out from the saamiat 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 r@pest of the SRTT and T is the test of
the candidate tyre to be evaluated.

A maximum of three candidate tyres may be testfdrb 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 results inghse of the SRTT and 6 valid results in
the case of the candidate tyres.
The mean fully developed deceleration (mfdd) v&giby:

mfdd = 231.48/S
where:
S is the measured stopping distance in metreseleet®0 km/h and 20 km/h.
For results to be considered to be valid, thefment of variation as determined by
the standard deviation divided by the average tesypressed as a percentage, shall
be within 3 per cent. If this is cannot achievethvihe repeat testing of the SRTT,
the evaluation of the candidate tyre(s) shall becatided and the entire order of

testing shall be repeated.

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

Using the value of the average mfdd émheseries 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 the candigageshall be taken to be:

(R1 + R2)/2

where:
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2.2.2.14.

2.2.2.15.

R1 is the average mfdd for the first series of teas of the SRTT and R2 is the
average mfdd for the second series of test rutiseoSRTT

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

In the case of the order of testing R1 — T1 — TE3— 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 candidatety2 and

1/4 R1 + 3/4 R2 for comparison with the candidgte T3
The wet grip index (G) shall be calcudais:

average mfdd of candidate tyre
mfdd of SRTT

G =

In the case where the candidate tyreaotde fitted to the same vehicle as the
SRTT, for example, due to tyre size, inability tthizve required loading and so on,
comparison shall be made using intermediate tyresginafter referred to as "control
tyres”, and two different vehicles. One vehiclalsbe capable of being fitted with
the SRTT and the control tyre and the other vehsblall be capable of being fitted
with the control tyre and the candidate tyre.

2.2.2.15.1. The wet grip index of the control tyetative to the SRTT (G1) and of the candidate

tyre relative to the control tyre (G2) shall beaddished using the procedure in
paragraphs 2.2.2.1 to 2.2.2.15.

The wet grip index of the candidate tyre relatovehe SRTT shall be the product of
the two resulting wet grip indices, that is G1 x. G2

2.2.2.15.2. The track, and the portion of the tratiall be the same for all of the tests and the

ambient conditions shall be comparable, for exaptple surface temperature of the
wetted track shall be withia 5 °C. All tests shall be completed within the saday.

2.2.2.15.3. The same set of control tyres shaliged for comparison with the SRTT and with

the candidate tyre and shall be fitted in the sesmeel positions.
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2.2.2.15.4. Control tyres that have been usedesting shall subsequently be stored under the
same conditions as required for the SRTT, thatinsaccordance with ASTM
standard E 1136-93Z003.

2.2.2.15.5. The SRTT and control tyres shall beadided if there is irregular wear or damage or
when the performance appears to have deteriorated.
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Annex 5 - Appendix

TEST REPORT (Adhesion on wet surface)

Part 1 - Report

1. Type approval authority or Technical ServiCe: .........ooiiiiii i e

2. Name and address of applicant: ... e e

4. Manufacturer and brand name or trade desCription. ...........c..covoviiiieiiiiieinnnennn.
5. TYre Class (C1, C2 0 €3 . uiu ittt e et e e e e e et e e e e e
6. (0= 1(=To (o] 4 A0 H U L] TP

7. Adhesion coefficient on wet surfaces relativéRT T according to

10. Y [0 1 F= L 1= PP

Part 2 - Test data

1. (D= TSI o) (1)

2. Test vehicle (make, model, year, modificatioretc. or trailer identification):

3. LoCation Of tEST IrACK: ... ..ot e e e e
3.1, Testtrack CharaCteriStiCS: ... ... cuui it e e e e e e
3.2, ISSUBO DY e e e e
3.3, Method Of CertifiCation: ..........coiirii i e e e e
4. TeSttyre details: ..oovi i

4.1.  Tyre size designation and service desCription...........covveiieeiiiiiiiieie e e e,



4.2.

4.3.

4.4.
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Tyre brand and trade desCription: ..........coiii i e e

Reference inflation pressure: kPa

ST A = =

Tyre

SRTT

Candidate

Control

Test tyre load (kg)

Water depth (mm)
(from 0.5 to 1.5 mm)

Wetted track temperature averad@)(

(from 5 to 35 °C)

4.5, Testrim Width COUE: .. ..t e e e e e e e e e e e e
4.6. Temperature measurement SENSON tYPE: . ...ttt ee e eens
4.7. Identification Of the SRT T ... e e e e e e
5. Valid TE St TESUIS: .t e e e e e e e e e e e e e e
Run [Test Speg Direction| SRTT | Candidate Control| Peak brake | Mean fully Wet | Comments
No | (km/h) of run tyre tyre force developed | Grip
coefficient | deceleration| index
(pbfc) (mfdd) (G)

DN WIN|F
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Note 1

Note 2

2.1.

2.1.1.

2.1.2.

Annex 6
TEST PROCEDURE FOR MEASURING ROLLING RESISTANCE
TEST METHODS
The alternative measurement methods listed belowre given in this Regulation.
The choice of an individual method is left to thedster. For each method, the test
measurements shall be converted to a force acting the tyre/drum interface.

The measured parameters are:

a) in the force method: the reaction force measuceor converted at the tyre
spindle;

This measured value also includes the bearing anderodynamic losses of the
wheel and tyre which are also to be considered fdurther data interpretation.

b) in the torque method: the torque input measuredt the test drum;

c) in the deceleration method: the measurement aleceleration of the test
drum and tyre assembly;

d) inthe power method: the measurement of the posv input to the test drum.
The measured value in the torque, deceleration ahpower methods also includes
the bearing and aerodynamic losses of the wheel,ethiyre, and the drum which
are also to be considered for further data interpréation.

TEST EQUIPMENT

Drum specifications

Diameter

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

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

Surface
The surface of the drum shall be smooth steel. #&Fnatively, in order to

improve skim test reading accuracy, a textured sugce may also be used, which
should be kept clean.
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2.2.

2.3.

2.4.

2.4.1.

2.4.2.

2.4.3.

3.1.
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The Fr and Cr values shall be expressed relative tthe "smooth" drum surface.
If a textured drum surface is used, see Appendix haragraph 7.

Width

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

Measuring rim
The tyre shall be mounted on a steel or light allomeasuring rim, as follows:

(@) for Class C1 and C2 tyres, the width of the m shall be as defined in
ISO 4000-1:[2009],

(b) for Class C3 tyres, the width of the rim shallbe as defined in ISO
4209 1:2001. No other rim width shall be allowedsee Appendix 2.

Load, alignment, control and instrumentation acuracies

Measurement of these parameters shall be sufficidp accurate and precise to
provide the required test data. The specific and rgpective values are shown in
Appendix 1.

Thermal environment

Reference conditions

The reference ambient temperature, measured at aistance not less than 0.15 m
and not more than 1 m from the tyre sidewall, shalbe 25°C.

Alternative conditions

If the test ambient temperature is different from the reference ambient
temperature, the rolling resistance measurement silabe corrected to the
reference ambient temperature in accordance with pagraph 6.2. of this annex.

Drum surface temperature.

Care should be taken to ensure that the temperater of the test drum surface is
the same as the ambient temperature at the beginrgrof the test.

TEST CONDITIONS

General
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The test consists of a measurement of rolling refance in which the tyre is
inflated and the inflation pressure allowed to buitl up, i.e., "capped air".
3.2. Test speeds
The value shall be obtained at the appropriate drin speed specified in Table 1.
Table 1 — Test Speeds (in km/h)
Tyre Type C1 C2 C3
Load Index All LI=121 and below LI=122 and above
Speed All All J 100 km/h and lower | K 110 km/h
Symbol or tyres not marked | and higher
with speed symbol
Speed 80 80 60 80
3.3. Test load
The standard test load shall be computed from thealues shown in Table 2 and
shall be kept within the tolerance specified in Appndix 1.
3.4. Test inflation pressure

The inflation pressure shall be in accordance withthat shown in Table 2 and
shall be capped with the accuracy specified in pagraph 4. of Appendix 1 to
this annex.
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Table 2 — Test Loads and Inflation Pressures

Tyre Type Cc1@ C2,C3
Standard Reinforced or
Load Extra Load

Load- % of
maximum load 80 80 85 ®
capacity (% of single load)

Inflation Corresponding to maximum

pressure 210 250 load capacity for single

kPa application ©

NOTE: The inflation pressure shall be capped with e accuracy specified in
paragraph 4 of Appendix 1 to this annex.

@ For those passenger car tyres belonging to categes which are not shown
in ISO 4000-1:[2009], the inflation pressure shalbe the inflation pressure
recommended by the tyre manufacturer, correspondingo the maximum
tyre load capacity, reduced by 30 kPa.

®  As a percentage of single load, or 85 per cent nfaximum load capacity
for single application specified in applicable tyrestandards manuals if not
marked on tyre.

© Inflation pressure marked on sidewall, or if not marked on sidewall, as
specified in applicable tyre standards manuals coesponding to
maximum load capacity for single application.

Duration and speed

When the deceleration method is selected, the folling requirements apply:

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

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

TEST PROCEDURE

General

The test procedure steps described below shall k&llowed in the sequence given.
Thermal conditioning

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

(@ 3 hours for Class C1 tyres;
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4.3.

4.4.

4.5.

(b) 6 hours for Class C2 and C3 tyres.

Pressure adjustment

After thermal conditioning, the inflation pressure shall be adjusted to the test

pressure, and verified 10 minutes after the adjustint is made.

Warm-up

The warm-up durations shall be as specified in Tdb 3.

Table 3 — Warm Up Durations

Tyre Type Class C1 Class C2 Class C3
LI <121 LI>121
Nominal Rim Diameter All All <225 >225
Warm up duration 30 min. 50 min. 550 min. 180 min.

Measurement and recording

The following shall be measured and recorded (séigure 1):

Load on the tyre normal to the drum surface L.
The initial test inflation pressure as definedn paragraph 3.3.

The coefficient of rolling resistance measurer, and its corrected value

The distance from the tyre axis to the drum owr surface under steady

a) Testspeed W
b)
c)
d)
Crg, at 25 °C and for a drum diameter of 2 m.
e)
state ..
f)  Ambient temperature tamp.
g) Testdrum radius R.
h)  Test method chosen.
i)  Testrim (size and material).
)

Tyre size, manufacturer, type, identity number (if one exists), speed
symbol, load index, DOT number (Department of Tranportation).
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TYRE

s

DREUM

-
"\
\_

Figure 1

N

All the mechanical quantities (forces, torques) Mli be orientated in accordance
with the axis systems specified in ISO 8855:1991.

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

The parasitic losses shall be determined by one thfe following 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 the téspeed without slippage.

The load values should be as follows:

(i) Class C1 tyres: recommended value of 100 Nphto exceed 200 N;

(i) Class C2 tyres: recommended value of 150 Mpt to exceed 200 N for
machines designed for Class C1 tyre measurement @00 N for
machine designed for Class C2 and C3 tyres;

(iif) Class C3 tyres: recommended value of 400 Nhot to exceed 500 N.

b) Record the spindle force F input torque T, or the power, whichever
applies.

c) Record the load on the tyre normal to the drunsurface L.
Note I  With the exception of the force method, the measad value includes the bearing

and aerodynamic losses of the wheel, the tyre, arlde drum losses which also
need to be considered.
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Note 2

4.6.2.

Note 3

Note 4

4.7.

5.1.

5.1.1.

It is known that the spindle and drum bearing frictions depend on the applied
load. Consequently, it is different for the loadedsystem measurement and the
skim test reading. However, for practical reasonsthis difference can be
disregarded.

Deceleration method

The deceleration method follows the procedure bela

a) Remove the tyre from the test surface;

b) Record the deceleration of the test drurAwDo/ At and that of the unloaded
tyre Awro/ At.

The measured value includes the bearing and aergdamic losses of the wheel,
the tyre, and the drum losses which also need to lensidered.

It is known that the spindle and drum bearings fiiction depend on the applied
load; consequently, it is different for the loadedsystem measurement and the
skim test reading. However, for practical reasonsthis difference can be
disregarded.

Allowance for machines exceeding,  criterion

The steps described in paragraphs 4.3. to 4.5. shhe carried out once only, if
the measurement standard deviation determined in a@ordance with
paragraph 6.5. is:

(@) not greater than 0.075 N/kN for Class C1 and Ztyres;

(b) not greater than 0.06 N/kN for Class C3 tyres.

If the measurement standard deviation exceeds thiziterion, the measurement
process will be repeated n times as described in @@raph 6.5. The rolling
resistance value reported shall be the average dfd n measurements.

DATA INTERPRETATION

Determination of parasitic losses

General

The laboratory shall perform the measurements desibed in paragraph 4.5.1.
for the force, torque and power methods or those deribed in paragraph 4.5.2.

for the deceleration method, in order to determine precisely in the test
conditions (load, speed, temperature) the tyre spdie friction, the tyre and
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5.1.5.
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wheel aerodynamic losses, the drum (and as approptte, engine and/or clutch)
bearing friction, and the drum aerodynamic losses.

The parasitic losses related to the tyre/drum intdace F, expressed in Newton

shall be calculated from the force Ftorque, power or the deceleration, as shown

in paragraphs 5.1.2. to 5.1.5. below.

Force method at tyre spindle

Calculate: Fy = R (1 +r./R)

where:

F. is the tyre spindle force in Newton (see paragrap#.5.1.);

r. is the distance from the tyre axis to the drum owdr surface under steady
state conditions, in metre;

R s the test drum radius, in metre.

Torque method at drum axis

Calculate: Ry = T/R

where:

T, is the input torque in Newton metre, as determinedh paragraph 4.5.1.
R is the test drum radius, in metre.

Power method at drum axis

36VxA
Fp| ==
Un

Calculate:
where:

V  is the electrical potential applied to the machie drive, in volt;
A is the electric current drawn by the machine drve, in ampere;
U, is the test drum speed, in kilometre per hour.

Deceleration method

Calculate the parasitic losses jr, in Newton.

F :I_D AC()DO +I_T Aa)I'O
"Rl A, ) R AL
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5.2.

5.2.1.

5.2.2.

5.2.3.

where:

ID s the test drum inertia in rotation, in kilogr am metre squared;

R is the test drum surface radius, in metre;

wpo IS the test drum angular speed, without tyre, in adians per second;

Aty is the time increment chosen for the measurementf ¢he parasitic losses
without tyre, in second;

IT is the spindle, tyre and wheel inertia in rotaton, in kilogram metre
squared;

R is the tyre rolling radius, in metre;

wro IS the tyre angular speed, unloaded tyre, in radia per second.

Rolling resistance calculation

General

The rolling resistance F, expressed in Newton, is calculated using the vals

obtained by testing the tyre to the conditions spéfted in this international

standard and by subtracting the appropriate parasiic losses F, obtained

according to paragraph 5.1.

Force method at tyre spindle

The rolling resistance Fr, in Newton, is calculaté using the equation
Fr=R[1+(r/R)] = F

where:

F¢ is the tyre spindle force in Newton;

Fo  represents the parasitic losses as calculated iafagraph 5.1.2.;

r. is the distance from the tyre axis to the drum owdr surface under steady-
state conditions, in metre;

R is the test drum radius, in metre.

Torque method at drum axis

The rolling resistance F, in Newton, is calculated with the equation

_Tt
Fr =~ Fpl

where:

T, is the input torque, in Newton metre;
Fo  represents the parasitic losses as calculated iafagraph 5.1.3.;
R is the test drum radius, in metre.
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Power method at drum axis

The rolling resistance F, in Newton, is calculated with the equation:

F = 36VXA
Un

— Fp|

where:

V  is the electrical potential applied to the machie drive, in volt;
A is the electric current drawn by the machine drve, in ampere;
U, is the test drum speed, in kilometre per hour;

Fo  represents the parasitic losses as calculated iafagraph 5.1.4.
Deceleration method

The rolling resistance F, in Newton, is calculated using the equation:
Fr - I_D ACL)V + RI T AC()V _ Fp|
R | At, R? | At,

where:

ID is the test drum inertia in rotation, in kilogr am metre squared;

R s the test drum surface radius, in metre;

Fo  represents the parasitic losses as calculatedparagraph 5.1.5.;

Aty is the time increment chosen for measurement, iresond;

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

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

R; s the tyre rolling radius, in metre.

Fr s the rolling resistance, in Newton.

DATA ANALYSIS

Rolling resistance coefficient

The rolling resistance coefficient ¢ is calculated by dividing the rolling
resistance by the load on the tyre:
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6.2.

6.3.

where:
F is the rolling resistance, in Newton;
Lo is the test load, in kN.

Temperature correction

If measurements at temperatures other than 28C are unavoidable (only
temperatures not less than 20C nor more than 30°C are acceptable), then a
correction for temperature shall be made using théollowing equation, with:

Fras is the rolling resistance at 2%C, in Newton:
Fros = F [1+ K(t, — 29
where:

F s the rolling resistance, in Newton;

ta is 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 diametes may be compared by using
the following theoretical formula:

I:r02 [ KI:r01
with:
K :J(&/Rz)(Rz )
(R +r)
where:

R, is the radius of drum 1, in meter;
R, is the radius of drum 2, in meter;

'+ is one-half of the nominal design tyre diameterni meter;

Frot is the rolling resistance value measured on drum, In Newton;
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Froz is the rolling resistance value measured on drum, 2n Newton.

Measurement result

Where n measurements are greater than 1, if requad by paragraph 4.6., the
measurement result shall be the average of the Cralues obtained for the n
measurements, after the corrections described in pagraphs 6.2. and 6.3. have
been made.

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

6mi <[0.075] N/kN for tyres of Classes C1 and C2
6m,i <[0.06] N/kN for tyres of Class C3

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

N = (om,/ x)?
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 times, there/wheel assembly shall be
removed from the machine between the successive rsaeements.

If the removal/refitting operation duration is less than 10 minutes, the warm-up
durations indicated in paragraph 4.3. may be reduce 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 shal be carried out at intervals no
greater than [one] month. Monitoring shall include a minimum of 3 separate
measurements taken during this [one] month period. The average of the 3
measurements taken during a given [one]-month perab shall be evaluated for
drift from [one] monthly evaluation to another.



ECE/TRANS/WP.29/GRB/2010/3

page 70

2.1.

2.2.

3.1.

Annex 6 - Appendix 1

TEST EQUIPMENT TOLERANCES

Purpose

The limits specified in this annex are necessary order to achieve suitable levels
of repeatable test results, which can also be cofeted among various test
laboratories. These tolerances are not meant to peesent a complete set of
engineering specifications for test equipment; ratér, they should serve as
guidelines for achieving reliable test results.

Test rims

Width

For passenger car tyre rims (C1 tyres), the testim width shall be the same as
the measuring rim determined in ISO 4000-1:[2009]lause 6.2.2.

For truck and bus tyres (C2 and C3), the rim widthshall be the same as the
measuring rim determined ISO 4209-1:2001 clause 53l

[See Appendix 2.]

Run-out

Run-out shall meet the following criteria:

(@) maximum radial run-out: 0.5 mm

(b) maximum lateral run-out: 0.5 mm
Alignment

General:

Angle deviations are critical to the test results.
Load application

The direction of tyre loading application shall bekept normal to the test surface
and shall pass through the wheel centre within

(@) 1 mrad for the force and deceleration methods;

(b) 5 mrad for the torque and power methods.
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Tyre alignment
Camber angle

The plane of the wheel shall be normal to the testurface within 2 mrad for all
methods.

Slip angle

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

Control accuracy

Test conditions shall be maintained at their spefied values, independent of
perturbations induced by the tyre and rim non-uniformity, such that the overall
variability of the rolling resistance measurement$ minimized. In order to meet
this requirement, the average value of measurementsken during the rolling
resistance data collection period shall be withinhte accuracies stated as follows:

(@) tyreloading:
(i) forLl <£121) +/- 20 N or +/- 0.5 per cent, whichever is gater
(i) for LI >121) +/- 45 N or +/- 0.5 per cent ichever is greater
(b) inflation pressure: + 3 kPa
(c) surface speed:
(i) + 0.2 km/h for the power, torque and decelertdon methods
(i) + 0.5 km/h for the force method
(d) time:+0.02s

Instrumentation accuracy

The instrumentation used for readout and recording of test data shall be
accurate within the tolerances stated below:
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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 + 0.5%®

+/-1.0 N or + 0.5% @

+/- 0.5 Nm or + 0.5% @

+/- 1.0 Nm or + 0.5% @

torque input

distance +/- 1 mm +/- 1 mm
electrical power +/- 10 W +/- 20 W
temperature +/- 0.2 °C

surface speed +/- 0.1 km/h

time +/- 0.01 s

angular velocity +/-0.1 %

@ whichever is greater.

Compensation for load/spindle force interactiorand load misalignment for the
force method only

Compensation of both load/spindle force interactio ("cross talk") and load

misalignment may be achieved either by recording # spindle force for both
forward and reverse tyre rotation or by dynamic madine calibration. If spindle

force is recorded for forward and reverse directiors (at each test condition),
compensation is achieved by subtracting the "revees value from the

"forward" value and dividing the result by two. If dynamic machine calibration
is intended, the compensation terms may be easilydorporated in the data
reduction.

In cases where reverse tyre rotation immediatelyoflows the completion of the
forward tyre rotation, a warm-up time for reverse tyre rotation shall be at
least 10 minutes for Class C1 tyres and 30 minutégr all other tyre types.

Test surface roughness

The roughness, measured laterally, of the smootle®l drum surface shall have a
maximum centreline average height value of 6.@gm.

In cases where a textured drum surface is usedstead of a smooth steel surface,
this fact is noted in the test report. The surfacdexture shall then be 180um
deep (80 grit) and the laboratory is responsible fomaintaining the surface
roughness characteristics. No specific correctiofiactor is recommended for
cases where a textured drum surface is used.
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Annex 6 - Appendix 2

MEASURING RIM WIDTH
Class C1 tyres

The measuring rim width Ry is equal to the product of the nominal section
width Sy and the coefficient k:

Rm=K2X &

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

K2 = 0.7 for nominal aspect ratios 95 to 75

K2= 0.75 for nominal aspect ratios 70 to 60

K2 = 0.8 for nominal aspect ratios 55 and 50

K2 = 0.85 for nominal aspect ratio 45

K2 = 0.9 for nominal aspect ratios 40 to 30

K2 =0.92 for nominal aspect ratios 20 and 25

Class C2 and C3 tyres

The measuring rim width Ry is equal to the product of the nominal section
width Sy, and the coefficient Ki:

R = K4 X Sy rounded to the nearest standardized rim width.

Table 1: Coefficients for determining measuring nm width

Tyre Structure Tvpe of rim Nomir_lal aspect Measuring_rim/
Code yp ratio H/S section ratio K,
100 to 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 55 0.80
(drop-centre) 50 0.80
45 0.85
40 0.85
Note:  Other factors may be established for new tyreoncepts (structures).
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Annex 6 — Appendix 3
TEST REPORT (ROLLING RESISTANCE)

Part 1. Report
1. Type approval authority or Technical Service: .........ccccccooiiiiiiiiiiiiiiiiineee,
2. Name and address of appliCant: ............ocoiiiiiieiii e
3. LIS (=] o0 T Lo P
4. Manufacturer and brand name or trade description ...........cccccceeeieeieiiinnnnnns
5. Tyre class (C1, C2 0F C3): i e eeannes
6. (0= 11T 0] Vo) HT 1= PPN
7 Rolling resistance coefficient (temperature anddrum diameter

(o0 ¢ £=T1 (=0 ) P
8. ComMENES (If @NY): coriiie e e e
9. D2 1 (< PSP PP PSPPI
10. R [0 [ = L0 [ = PP

Part 2: Test data
1. D= 1= ) (S o
2. Test machine identification and drum diameter surface: ............ccccceeeeeene.
3. Testtyre detalilS: ...
3.1. Tyre size designation and service desCription:.............cceoevveeuiiinreeeeeeeeniinnnn
3.2. Tyre brand and trade desCription: ..........ccoiiiiiiiiiiiiniee e
3.3. Reference inflation pressure KPa: ..o
4. JLIC=ES] 8o F= L=
4.1. Measurement Method: ..........cooiiiiii i e e eees
4.2. Test speed KM/N: ... e
4.3. 1o = Lo 1\ ST SURPPPPRTPIN
4.4, Test inflation pressure, initial: ..........ccooiiieiiiii e,
4.5, Distance from the tyre axis to the drum outessurface under steady

state coNditioNS, IN METEIS, IF: ...oiiieiiiii e e e
4.6. Test rim width and material: ...,
4.7. Ambient temperature °C: .......oiiiiiii e e
4.8. Skim test load (except deceleration method) N:.........coooovviiieiiiiiiiiin e,
5. Rolling resistance coefficient:
5.1. Initial value (or average in the case of morthan 1) N/KN: ..........ccccccceeeeen.
5.2. Temperature corrected N/KN: ...

5.3. Temperature and drum diameter corrected N/KN:..........ccoovevviiiiiiiiiiineeeeenen.
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Annex 7
PROCEDURES FOR SNOW PERFORMANCE TESTING
Specific definitions for snow test when differenof existing ones
"Test run" means a single pass of a loaded tyre over a givégst surface.

"Braking test" means a series of a specified number of ABS-brakg test runs of
the same tyre repeated within a short time frame.

"Traction test" means a series of a specified number of spin-tréion test runs
according to ASTM standard F1805-06 of the same tgrrepeated within a short

"Acceleration test means a series of a specified humber of ASR-aceehtion
test runs of the same tyre repeated within a shotime frame.

Spin traction method for Class C1 and C2 tyres

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

Braking on snow method for Class C1 tyres

The braking tests shall be done on a flat test stace of sufficient length and
width, with a maximum 2 per cent gradient, coveredvith packed snow.

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

Both air temperature, measured about one meter ab@ the ground, and snow
temperature, measured at a depth of about one centetre, shall be between

It is recommended to avoid direct sun light, largevariations of sun light or

The snow compaction index measured with a CTI pet®meter 1/ shall be
between 70 and 90, preferably between 75 and 85.

1.
1.1.
1.2.
1.3.
time frame.
1.4.
2.
3.
3.1. General conditions
3.1.1. Test course
thick.
-2 °C and -15 °C.
humidity, as well as wind.
v

refer to the appendix of ASTM standard F1805-06 fodetails.
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3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.2.

3.2.1.

Vehicle

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

The vehicle used shall be such that the loads oadah wheel are appropriate to
the tyres being tested. Several different tyre st can be tested on the same
vehicle.

Tyres

Tyres shall be trimmed, and broken-in prior to tesing by driving at least 100 km
on dry pavement. The tyre surface in contact witlsnow shall be cleaned before
performing a test.

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

In case a vehicle cannot accommodate both the reémce and candidate tyres, a
third tyre ("control" tyre) may be used as an intermediate. First test control vs.
reference on another vehicle, then test candidatesvcontrol on the vehicle.

Load and pressure

The vehicle load shall be such that the resultintpads on the tyres are between
60 per cent and 90 per cent of the load corresponuy to the tyre LI.

The tyres inflation pressure shall be 240 kPa.
Instrumentation

The vehicle shall be fitted with calibrated sensa suitable for measurements in
winter. There shall be a data acquisition systenotstore measurements.

The accuracy of measurement sensors and systemsalsibe such that the relative
uncertainty of the measured or computed mean fullgleveloped decelerations is
less than 1 per cent.

Testing sequences

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

The zones where ABS-braking is fully applied shalhot overlap.
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When a new set of tyres is tested, the runs arenpermed after shifting aside the
vehicle trajectory in order not to brake on the tracks of the previous tyre, as
sketched on Figure A7.1.

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

Figure A7.1

123 e s o] 7] 8
SRTT(l) O O 0 O O I
Cand.1 starting (O O O O O O e
Cand.2 |zone g g ad g O O o
SRTT(z) O O O O O O e

Order of testing:

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

where:

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

A maximum of two candidate tyres may be tested befe repeating the SRTT
test, for example:

R1-T1-T2-R2

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

Test procedure

Drive the vehicle at a speed not lower than 28n/h.

When the measuring zone has been reached, thehicle gear is set into neutral,
the brake pedal is depressed sharply by a constaribrce sufficient to cause
operation of the ABS on all wheels of the vehiclend to result in stable

deceleration of the vehicle and held down until thepeed is lower than 8 km/h.

The mean fully developed deceleration betweeétd km/h and 10 km/h shall be
computed from time, distance, speed, or acceleratianeasurements.
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4,
4.1.

4.1.1.

4.1.2

4.1.3.

4.2.

Data evaluation and presentation of results
Parameters to be reported

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

The coefficient of variation of a tyre braking tes$ shall be computed as:

Std.devityre
CV(tyre) zl\/leai\(,(ty)r/e))

Weighted averages of two successive testshaf SRTT shall be computed taking
into account the number of candidate tyres in betwen:

In the case of the order of testing R1 — T — R2hé weighted average of the SRTT
to be used in the comparison of the performance dghe candidate tyre shall be
taken to be:

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

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

In the case of the order of testing R1 — T1 — T2R2, the weighted average of the
SRTT to be used in the comparison of the performare of the candidate tyre
shall be taken to be:

wa(SRTT) = 2/3 R1 + 1/3 R2 for comparison with tl candidate tyre T1

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

The snow performance index in per cent of@andidate tyre shall be computed
as:

Mean (candidate )
wa (SRTT )

Show Index (candidate )=

Statistical validations

The sets of repeats of measured or computed mfdarf each tyre should be
examined for normality, drift, eventual outliers.
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The consistency of the means and standard-deviatis of successive braking tests
of SRTT should be examined.

The means of two successive SRTT braking tests dhaot differ by more
than 5 per cent.

The coefficient of variation of any braking test ball be less than 6 per cent.

If those conditions are not met, tests shall be germed again after re-grooming
the test course.
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Annex 7 — Appendix 1

PICTOGRAM DEFINITION OF
"3-PEAK-MOUNTAIN WITH SNOWFLAKE"

Minimum 15 mm base and 15 mm height, placed adjacé to the M+S
inscription, if marked.

Above drawing not to scale.
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Annex 7 — Appendix 2

TEST REPORTS

Part 1 — Report

1.

2.

10.

Type approval authority or Technical ServiCe: .......cccovvvvveiiieieiiiieeeeeinnnnn.

TYIE ClaSS: ..ot e e e

(0= 1 =0 (0] 4V 0 AT £1= U

Snow index relative to SRTT according to paragnah 6.4.

Test procedure and SRTT USEA . ....ccveeeimmmn e eeeieeee et e eeeiie e e e e eaann s

CommMENES (If ANY): .o

Date:

Signature:

Part 2 - Test data

1.

2.

2.1.

LOCAtION Of 18T trACK: . iveieeiiei ittt et e e e erens

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

CTI index

70 to 90

other

Test vehicle (make, model and type, year):
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4, Test tyre details
4.1.

4.2.

4.3.

u

=2 (e = L=

SRTT (1st test)

Candidate

Candidate

SRTT(an test)

Tyre dimensions

Test rim width code

Tyre loads F/R (kg)

Load index F/R (%)

Tyre pressure (kPa)

Test results: mean fully developed deceleratior{sn/s?) / traction coefficient. 1

Run number

Specification

SRTT(lst test)

Candidate

Candidate

SRTT (2ndtest

OO WINF

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 C OMPARISON

1.

1.1.

1.2.

1.3.

General

This clause describes the procedure to be fmied to perform inter-laboratory
comparison. It can be used for determination of asgned values (see
paragraph 3. below) for a set of reference tyres.

The Cr results of each reference tyre measuredy each Technical Service
participating to the inter-laboratory comparison according to standard

ISO 5725 can be used for determining the Cr assigdevalue for each reference
tyre. The procedure requires [at least five] predeermined reference tyres to be
used by the Technical Service laboratory operatingthe machine. Every
Technical Service machine participating to the intelaboratory comparison

shall be in accordance with this Regulation.

The assigned value for each reference tyretise general average of the results
obtained by all Technical Service for this referene tyre in this inter-laboratory
comparison.
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1.1.

1.2.

2.1.

2.2.

4.1.

Annex 9

[(informative)]

PROCEDURE FOR MEASUREMENT MACHINES ALIGNMENT
AND MONITORING REQUIREMENTS

DEFINITIONS
Alignment tyres

Set of [1-5] predetermined tyres measured by botthe candidate and Technical
Service machines to perform machine alignment.

Deviation of alignment tyre

Difference in terms of time compared with the meamolling resistance coefficient
measurement results for a given alignment tyre withthe appropriate number of
repetitions.

GENERAL

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

The machine alignment procedure requires [1-§)redetermined alignment tyres
used by the candidate laboratory operating the madhe. These tyres are used to
align candidate machine(s) by comparing the measudeCr results to the ones
obtained by a Technical Service eligible in the imtr-laboratory comparison. An
alignment formula is then established and shall besed to translate the results
obtained on the candidate machine into aligned rets.

CONDITIONS FOR CANDIDATE MACHINE
The candidate machine shall be in accordance witthis Regulation.
ALIGNMENT TYRE REQUIREMENTS
The predetermined alignment tyres used to comdt the alignment procedure
shall be identified to cover the needed usage rangeterms of load index, Cr and
Fr as follows:
(@) Cr values shall have a minimum range of:

[3 N/kN] for Class C1 and C2 tyres, and

[2 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
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< 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 mach&end
between 771 to 1143 mm for Class C3 machines.

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

The number of alignment tyres shall be equal tol}5], i.e. there shall be:
[1-5] alignment tyres for Class C1 and C2 tyresand
[1-5] alignment tyres for Class C3 tyres.

Each alignment tyre shall be checked prior tase and replaced when:
(@) it shows a condition which makes it unusableof further tests,

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

ALIGNMENT PROCEDURE

Each time an alignment tyre is measured, theye/wheel assembly shall be
removed from the machine and the entire test procade specified in
paragraph 4. shall be followed again. This requirment applies to both the
Technical Service laboratory and the candidate lab@tory.

The Technical Service shall measure each aligent tyre three times in
accordance with paragraph 4. and applying the contions in paragraph 3., and
provide the mean value and standard deviation estdished from
the 3 measurements for each tyre.

The candidate machine shall measure each aligent tyre three times in
accordance with paragraph 4. and applying the contions in paragraph 3., with
a measurement standard deviation for each tyre of:

(@) not greater than [0.05] N/kN for Class C1 an€2 tyres, and

(b) not greater than [0.05] N/kN for Class C3 tyrs.

If this measurement standard deviation exceeds thi criterion with 3

measurements, then the number of measurement reptitins shall be increased
to meet the criterion:

n = (emly)?
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where:

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

5.4. The alignment shall be performed by the candate laboratory and shall be a
linear regression technique, A and B, given in thequation:

Cr_ass TS= AlxCr _TSi+B1
Cr_TSi= A2 x Cr_CM + B2
Cr_ass TS= Alx(A2xCr_CM + B2) +B1

where:

Cr_ass_TS s the assigned value of the rolling rieg&ance coefficient.

Cr_TSi is the measured value of the rolling resisince coefficient by the
Technical service including temperature and drum dameter
influences.

Cr_ CM is the measured value of the rolling resistace coefficient by the
candidate laboratory including temperature and drum diameter
influences.

The aligned Cr value for the Technical Service shia take into account
coefficients Al and B1.

The aligned Cr value for the candidate laboratoryshall take into account
coefficients A1 and A2 as well as B1 and B2.

The measurement standard deviation estimatem will also be given.
7. The alignment process shall be repeated at leastery second year and always

after any significant machine change or any drift n candidate machine control
tyre monitoring data.
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B. JUSTIFICATION

1. This document proposes a number of amendments tald®eg No.117 with the
following aims:
(@) To introduce new testing procedures and requirerientyre rolling resistance;
(b) To introduce lower noise limit values; and
(c) To introduce new, more robust, definitions for spec@egories of tyre where
those tyre categories benefit from additional allowanceasspect of the rolling
resistance and noise requirements mentioned above.

1. Rolling Resistance

2. Tyre rolling resistance has a direct impact on theicleeCG, emissions and fuel
consumption. Apart from the global benefits made pasdildm the use of tyres with lower
rolling resistance, individual vehicle users can also liefrem lower fuel bills. Although the
average rolling resistance of tyres has been reduceecent years, there are still significant
differences between the various tyres on the markite introduction of rolling resistance
requirements in a type approval regulation allows Cotitrg®arties to set mandatory standards.
The first stage requirements included in this documengteinéevable by the majority of tyres
currently produced, but will ensure that the worst perfiogntyres are removed from the market.
The second stage requirements are more ambitioustibueasible without sacrificing other
essential tyre performance parameters.

3. This document proposes a two-stage process fomthediiction of rolling resistance
requirements, for C1, C2 and C3 tyres, enabling Contgdiarties to apply the first stage
from 2012 and the second stage four years later. sdt uest methods based on standard
ISO 28580, which allows four measurement methodsdsessing rolling resistance. These are
described in a new Annex 6 to the Regulation. Theriméd group decided that the four
measurement methods could be considered as equivaleate Whs, however, concern about
the possibility of variations between different test |labmias, even when using the same
measurement method. To address this problem, newxésn® and 9 have been added to
introduce a system of inter-laboratory comparison tgstamd machine alignment and
monitoring requirements. These annexes are labelletnfmsmative” in the current draft.
Contracting Parties are invited to consider whether tAesexes should remain informative or
be part of the main Regulation.

4. Tyre rolling sound limits have remained unchanged sihee introduction of this
Regulation in 2005. It is now considered feasible tooduce new lower limits in line with
technical progress, to provide extra benefits to citizpasticularly those living in areas of
dense traffic. This document proposes that these 'S¢éage 2' limits can be applied by
Contracting Parties from 2012 for new tyre types anthfR016 for existing tyre types.

5. Both the reduction of rolling resistance and rolling e@gsesent challenges to tyre
manufacturers, and there are some categories for winéchtandard proposed limits would not
be technically feasible. Therefore additional allowanceg ha&en added to the limit values for
these tyres. However, to ensure that the allowancesniyayiven to the tyre categories where
there is a justified need, the definitions are linked to spedifesign or performance

requirements as listed below.
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2. Snow Tyres
6. A new performance test procedure is proposed imeAry. It is based on the existing

ASTM test procedures using either braking-on-snow wm@s#pin traction tests, and is currently
proposed for C1 and C2 tyres. A test for C3 tyreshélldeveloped at a later stage. In order to
qualify as a snow tyre a tyre has to achieve a perforenatich is at least 7 per cent better than
a standard tyre in the braking-on-snow test or 10 pdrbedter than the standard tyre on the spin
traction test. There are some snow tyres (particulddydic snow tyres) which can achieve
considerably better performance than this. But in ordemsure that other properties such as
wet or dry braking performance at normal temperatures@rsacrificed, it was decided to use
the 7 per cent and 10 per cent values. Tyres medtingpérformance can be marked with an
‘alpine' symbol. Manufacturers may continue to marlesywith "M&S" denoting good
performance in mud and snow conditions, but this will mtitle the tyre to extra allowances
with regard to rolling resistance or stage 2 sound remeings.

3. Traction Tyres

7. No performance test is currently available for tractioe tgsting. Therefore a design-
based requirement using the tread features of existawgidn tyres is proposed. The tyre
industry has committed itself to develop a new performadased traction tyre test, will be
which will be used either as an alternative or a rephace for the design criteria proposed in
this document.

4. Special Use Tyres

8. The proposed definition uses design-based critasig a combination of tread depth
and void-to-fill ratio. Contracting Parties are invited to decichether one or both of these
criteria should be required to be met.

5. Professional Off-Road Tyres

9. These are a subset of a Special Use Tyre withedgjpéing equal or less than Q (for C1
and C2 tyres) and K (for C3 tyres). Such tyresexempt from all noise and rolling resistance
requirements.

6. Reinforced Tyres

10. These are C1 tyres which are designed to carrseatey load than a standard tyre,
according to 1ISO 4000-1:2009.

11. The Regulation is structured to allow manufacturerpplyeor separate approvals for
noise, wet grip or rolling resistance (as opposed tbnose and wet grip as in the existing
Regulation). The transitional provisions are drafted in ailaimway to those used in

Regulation No. 13-H for Electronic Stability Control (ES&2)d Brake Assist Systems (BAS), so
Contracting Parties are able to require tyres to meet theusarequirements in line with their

own national or regional requirements.



