MYANMAR STANDARD (Draft) DMMS UNECE R 117:2016

Uniform Provisions Concerning the Approval of Tyres with
Regard to Rolling Sound Emissions and/or to Adhesion on

Wet Surfaces and/or to Rolling Resistance

© DRI 2024




MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/ReV.2/Add.116/Rev.4— E/ECE/TRANS/505/ReV.2/Add.116/Rev.4

16 February 2016

Agreement

Concerning the Adoption of Uniform Technical Prescriptions for
Wheeled Vehicles, Equipment and Parts which can be Fitted and/or be
Used on Wheeled Vehicles and the Conditions for Reciprocal
Recognition of Approvals Granted on the Basis of these Pregiptions*

(Revision 2, including the amendments which entered into force on@er 1995)
Addendum 116: Regulation No. 117 @

Revision 4 0%
Incorporating all valid text up to: \.

Corrigendum 4 to 02 series of amendments — Date @nte force: 12 March 2014

Corrigendum 5 to 02 series of amendments (Rus y) — Date of entry into force: 12 March 2014
Supplement 5 to the 02 series of amendments -Date of entry into force: 10 June 2014

Supplement 6 to the 02 series of amendmept§ —Date of entry into force: 9 October 2014

Supplement 7 to the 02 series of amen — Date of entry into force: 8 October 2015
ments — Date of entry into force: 20 January 2016

Supplement 8 to the 02 seriesg2
Uniform provisions conCerning the approval of tyres with regard to
rolling sound emj Qﬁs and/or to adhesion on wet surfaces and/or to

suppleme e corrigenda are listed on the following page.

rolling resista%
This docu@i@ﬂ nt purely as documentation tool. The authentic and legal binding texts of the
d

UNITED NATIONS

* Former title of the Agreement:
Agreement Concerning the Adoption of Uniform Conditions of Approval and Reciprocal Recognition
of Approval for Motor Vehicle Equipment and Parts, done at Geneva on 20 March 1958.



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

The authentic and legal binding texts of the supplements and the corrigenda are:

- ECE/TRANS/WP.29/2013/59

- ECE/TRANS/WP.29/2014/4

- ECE/TRANS/WP.29/2014/6

- ECE/TRANS/WP.29/2013/66 (as amended by paragraph 56 of the report ECE/TRANS/WP.29/1108)
- ECE/TRANS/WP.29/2015/5

- ECE/TRANS/WP.29/2015/65 (as amended by paragraph 66 of the report ECE/TRANS/WP.29/1116).

&
<



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4

Regulation No. 117

Uniform provisions concerning the approval of tyres with
regard to rolling sound emissions and/or to adhesion on wet
surfaces and/or to rolling resistance

Contents
Page
Regulation
1. RS Tol0] oL PRSP PPV PP PRI 5
2 [ =) T4 3SR 5
3 Application for apProval ... . 9
4 IMIBIKINGS ..ttt bbb s pmas Q ............................ 11
5 APPIOVAL ..ot Q 11
6 SPECITICALIONS .....veieiiiec et . 13
7 Modifications of the type of pneumatic tyre and extension o 18
8 Conformity of production ...........cccceeevieeveive e 18
9 Penalties for non-conformity of production............... 19
10.  Production definitively discontinued 19
11.  Names and addresses of Technical Services @nsible for conducting approval
tests of Type Approval AUthOIIIES ...l MY 20
12.  Transitional provisions ............c........ @ .......................................................................................... 20
Annexes O
1 Communication............... B o 22
2 Appendix 1 - Exam \approval IMAIKS © et 24
Appendix 2 - according to Regulation No. 117 coincident with
ppeaval of Regulation N0O. 30 0F 54 ... 25
Appendix 3 - thensions to combine approvals issued in accordance with
Regulations NOS. 117, 30 OF 54......ccciieiieiie et 28
Appendix 4 - Extensions to combine approvals issued in accordance with
RegUIALION NO. 117 ...oiiiiiiiceceee e st 29
3 Coast-by test method for measuring tyre-rolling SouNd €MISSION.........ccccveirrieierinere e 31
APPENAIX L = TESE FEPOIT ...ttt ettt bttt b b et b et e b e neeneeeenbeneea 38
4 SPecifications fOr the TESE SITE ......iviiiiieice e 40
5 Test procedures for MeasUring WEL gFiD.......ovivreieireeireeerie et 47
Appendix - Test reports examples of Wet grip iNAEX ........coeviereirieneeeee e 73



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.3
E/ECE/TRANS/505/Rev.2/Add.116/Rev.3

6 Test procedure for measuring rolling reSISTANCE .........cccvcviiiiereiese e 75
Appendix 1 - TeSt eqUIPMENT TOIEFANCES .......oviviriiiiiriiie et 86
Appendix 2 - Measuring Fim WIAth ..o 89
Appendix 3-  Test report and test data (ROIING reSIStANCE) .........cerveiririiiniieireecee s 90
Appendix 4 - Tyre standards Organizations .............cccurereirineineeee s 91
Appendix 5-  Deceleration method: Measurements and data processing for deceleration

value obtaining in differential form d@/dt. .........cccoveriiiiiniii 92

7 Procedures for snow performance testing relative to snow tyre for use in severe snow conditions ... 95
Appendix 1 - Pictogram definition of "Alpine Symbol"............ccccoviieieieic e 107
Appendix 2 - Test reports and test data for C1 and C2 tyreS ........cccvvieeiveienesiesesnsieeeereesese e 108
Appendix 3-  Test reports and test data for C3 tYreS.......cevveiieeiieiiecie e 110



MYANMAR STANDARD(DRAFT)

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4

1.1

1.1.1.

1.1.2.

1.1.3.
1.1.4.

1.1.5.

1.1.6.
1.1.7.

1.1.8.

1.2.

2.1.

Scope

This Regulation applies to new pneumatic tyres of Classes C1, C2 and C3
with regard to their sound emissions, rolling resistance and to adhesion
performance on wet surfaces (wet adhesion). It does not, however, apply to:

Tyres designed as "Temporary use spare tyres” and marked "Temporary use
only";

Tyres having a nominal rim diameter code <10 (or <254 mm) or >25
(or > 635 mm);

Tyres designed for competitions;

Tyres intended to be fitted to road vehicles of categories other than M, N
and O;*

(e.g. studded tyres);

Tyres with a speed rating less than 80 km/h (speed sw

Tyres designed only to be fitted to vehicles registere e first time before

1 October 1990. @

Tyres fitted with additional devices to improve tracti§ properties

Professional off-road tyres. %
Contracting Parties shall issue or accept rovals to rolling sound and/or
wet adhesion and/or rolling resistan%\'

Definitions @
For the purpose of thi lation, in addition to the definitions contained in
Regulations Nos. 3 4, the following definitions apply.

"Type of tyrEQn?ans, in relation to this Regulation, a range of tyres
consisting a™fist of tyre size designations, brand names and trade

descriptit hich do not differ in such essential characteristics as:
@) manufacturer's name;
he tyre class (see paragraph 2.4. below);
c)  The tyre structure;
(d)  The category of use: normal tyre, snow tyre and special use tyre;
(e)  For Class C1 tyres:

(i In case of tyres submitted for approval of rolling sound
emission levels, whether normal or reinforced (or extra load);

1 As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3), document
ECE/TRANS/WP.29/78/Rev.4, para. 2. -
www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html

DMMS UNECE R 117:2016
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(i)  In case of tyres submitted for approval of performance
adhesion on wet surfaces, whether normal tyres or snow tyres
with a speed category of Q or below excluding H (< 160 km/h)
or speed category R and above including H (> 160 km/h);

f For Classes C2 and C3 tyres:

Q) In case of tyres submitted for approval of rolling sound
emission levels at stage 1, whether M+S marked or not;

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

(9)  The tread pattern (see paragraph 3.2.1. of this Regulation).

2.2. "Brand name" or "Trade description” means the identification of the tyre as
given by the tyre manufacturer. The brand name may be the same as that of
the manufacturer and the trade description may coincide with the trade mark.

2.3. "Rolling sound emission" means the sound emitted from theis*ct between
the tyres in motion and the road surface.

24. "Tyre class" means one of the following groupings:

2.4.1. Class C1 tyres: Tyres conforming to Regulatlon

2.4.2. Class C2 tyres: Tyres conforming to Reg a@ 0. 54 and identified by a
load capacity index in single formatio r equal to 121 and a speed
category symbol higher or equal to " "

2.4.3. Class C3 tyres: Tyres conforming to@g ulation No. 54 and identified by:

(@  Aload capacity index j %e formation higher or equal to 122; or

(b) A load capacity i iy single formation lower or equal to 121 and a
speed category bel lower or equal to "M".

2.5. "Representativ r@e' means the tyre size which is submitted to the test
described in % to this Regulation with regard to rolling sound
emissions, x 5 for adhesion on wet surfaces or Annex 6 for rolling
resistane sess the conformity for the type approval of the type of tyre, or

Anpe use in severe snow conditions.

2.6. " ary-use spare tyre" means a tyre different from a tyre intended to be
tted’ to any vehicle for normal driving conditions; but intended only for
emporary use under restricted driving conditions.

2.7. "Tyres designed for competition" means tyres intended to be fitted to vehicles
involved in motor sport competition and not intended for non-competitive on-
road use.

2.8. "Normal tyre" means a tyre intended for normal on-road use.

2.9. "Reinforced tyre" or "extra load tyre" of Class C1 means a pneumatic-tyre

structure designed to carry more load at a higher inflation pressure than the
load carried by the corresponding standard version tyre at the standard
inflation pressure as specified in 1ISO 4000-1:2010.2

2 Class C1 tyres correspond to “passenger car tyres" in 1SO 4000-1:2010.
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2.10. "Traction tyre"” means a tyre in Class C2 or C3 bearing the inscription
TRACTION and intended to be fitted primarily to the drive axle(s) of a
vehicle to maximize force transmission in various circumstances.

2.11. "Snow tyre" means a tyre whose tread pattern, tread compound or structure is
primarily designed to achieve in snow conditions a performance better than
that of a normal tyre with regard to its ability to initiate or maintain vehicle
motion.

2.11.1. "Snow tyre for use in severe snow conditions" means a snow tyre whose tread
pattern, tread compound or structure is specifically designed to be used in
severe snow conditions and that fulfils the requirements of paragraph 6.4. of
this Regulation.

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

2.13. "Professional off-road tyre" is a special use tyre primarily u@ service in
severe off-road conditions. Q

2.14. "Tread depth" means the depth of the principal groo

2.14.1. "Principal grooves" means the wide circumferentjal,grooves positioned in the
central zone of the tyre tread, which, in the c assenger and light truck
(commercial) tyres, have the treadwear indi ocated in the base.

2.15. "Void to fill ratio” means the ratio bgg:vi e area of voids in a reference
surface and the area of this refer urface calculated from the mould
drawing. c v

2.16. "Standard Reference Test RTT)" means a tyre that is produced,
controlled and stored in rdance with the American Society for Testing
and Materials (ASTM rds

@) E1136-m@) or the size P195/75R14

(b) F2872 for the size 225/75 R 16 C
()  F28%L12011) for the size 245/70R19.5
(d) 0 (2011) for the size 315/70R22.5.
2.17. t @rip or snow grip measurements — Specific definitions
2.17.1. "'Adhesion on wet surfaces" means the relative braking performance, on a wet

surface, of a test vehicle equipped with the candidate tyre in comparison to
that of the same test vehicle equipped with a reference tyre (SRTT).

2.17.2. "Candidate tyre" means a tyre, representative of the type that is submitted for
approval in accordance with this Regulation.

2.17.3. "Control tyre" means a normal production tyre that is used to establish the
wet grip or snow grip performance of tyre sizes unable to be fitted to the
same vehicle as the standard reference test tyre — see paragraph 4.1.7. of
Annex 5 and paragraph 3.4.3. of Annex 7 to this Regulation.

2.17.4. "Wet grip index ("G")" means the ratio between the performance of the
candidate tyre and the performance of the standard reference test tyre.
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2.175. "Snow grip index ("SG")" means the ratio between the performance of the
candidate tyre and the performance of the standard reference test tyre.

2.17.6. "Peak brake force coefficient ("pbfc")" means the maximum value of the ratio
of braking force to vertical load on the tyre prior to wheel lock-up.

2.17.7. "Mean fully developed deceleration ("mfdd")" means the average deceleration
calculated on the basis of the measured distance recorded when decelerating a
vehicle between two specified speeds.

2.17.8. "Coupling (hitch) height" means the height when measured perpendicularly
from the centre of the articulation point of the trailer towing coupling or hitch
to the ground, when the towing vehicle and trailer are coupled together. The
vehicle and trailer shall be standing on level pavement surface in its test
mode complete with the appropriate tyre(s) to be used in the particular test.

2.18. Rolling resistance measurement - Specific definitions
2.18.1. Rolling resistance F,

Loss of energy (or energy consumed) per unit of distance @e%
2.18.2. Rolling resistance coefficient C, O

Ratio of the rolling resistance to the load on the t

2.18.3 New test tyre
A tyre which has not been previously @n a rolling deflected test that
raises its temperature above that ge ated in rolling resistance tests, and
which has not previously been exp@@o a temperature above 40 °C.%°

2.184 Laboratory control tyre
Tyre used by an indivi @)ratory to control machine behaviour as a
function of time.’

2.18.5. Capped inflatig

Process of inflgg‘he tyre and allowing the inflation pressure to build up, as
the tyrer @ned up while running.

2.18.6. Parasj

nergy (or energy consumed) per unit distance excluding internal tyre

, attributable to aerodynamic loss of the different rotating elements of

he test equipment, bearing friction and other sources of systematic loss
which may be inherent in the measurement.

% The International System of Units (SI) unit conventionally used for the rolling resistance is the

newton-meter per meter, which is equivalent to a drag force in newton.

The rolling resistance is expressed in newton and the load is expressed in kilo-newton. The rolling
resistance coefficient is dimensionless.

New test tyre definition is needed to reduce potential data variation and dispersion due to tyre aging
effects.

It is permissible to repeat an accepted test procedure.

An example of machine behaviour is drift.

5



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4

2.18.7. Skim test reading

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

2.18.8. Inertia or moment of inertia.
Ratio of the torque applied to a rotating body to the rotational acceleration of
this body.®

2.18.9. Measurement reproducibility o,

Capability of a machine to measure rolling resistance.’

3. Application for approval

3.1. The application for approval of a type of tyre with regard to this Regulation
shall be submitted by the tyre manufacturer or by his\Q&accredited
representative. It shall specify:

3.1.1. The performance characteristics to be assessed foyre type; "rolling
sound emissions level” and/or "adhesion perfor evel on wet surfaces"
and/or "rolling resistance level”. Tyre ' snow ance level” in cases of

"snow tyre for use in severe snow conditio 0

3.1.2. Name of manufacturer;

3.1.3. Name and address of applicant;

3.1.4. Address(es) of manufacturing I@@);

3.1.5. Brand name(s), trade descri@s), trade mark(s);

3.1.6. Tyre class (Class C1, 3) (see paragraph 2.4. of this Regulation);

3.1.6.1. Section widt r@for Class C1 tyres (see paragraph 6.1.1. of this
Regulation);

Note: Bhi ormation is required only for approval with regard to rolling
sound n level.

Q\‘»

The rotating body can be, for example, a tyre assembly or machine drum.
Measurement reproducibility oy, shall be estimated by measuring n times (where n > 3), on a single
tyre, the whole procedure described in paragraph 4. of Annex 6 as follows:

1 < 1o Y
Gm: Ez CI‘J—HZCI‘J
=1 =1

Where:
j = isthe counter from 1 to n for the number of repetitions of each measurement for a given tyre,

n = number of repetitions of tyre measurements (n > 3).
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3.1.7. Tyre structure;
3.1.8. For Class C1 tyres, state whether:

(@  Reinforced (or extra load) in case of approval with regard to rolling
sound emission level;

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

For Classes C2 and C3 tyres, state whether:

(@  M+S marked in case of approval with regard to rolling sound emission
level at stage 1;

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

3.1.9. Category of use (hormal, snow, or special); *

3.1.10. A list of tyre size designations covered by this application

3.2. The application for approval shall be accompanied (| cate) by:

3.2.1. Details of the major features, with respect to th ects on the performance
(i.e. rolling sound emission level, adhesion on rfaces, rolling resistance
and snow grip) of the tyres, including t d pattern, included in the
designated range of tyre sizes. This e by means of descriptions

supplemented by technical data, wings, photographs and Computer
Tomography (CT), and must be?cient to allow the Type Approval
Authority or Technical Service rmine whether any subsequent changes
to the major features will adye affect the tyre performance. The effects
of changes to minor detaj re construction on tyre performances will be
evident and determine@g checks on conformity of production;

in paragraph above and the approval marking referred to in
paragraph 4,, shatfbe submitted once the production has been established, but
no lat ‘t e year after the date of granting of type approval.

3.2.3. In

3.2.2. Drawings or pcz s of the tyre sidewall, showing the information given

of applications relating to special use tyres, a copy of the mould
of the tread pattern shall be supplied in order to allow verification of
id-to-fill ratio.

3.3. Z:t the request of the Type Approval Authority, the applicant shall submit
samples of tyres for test or copies of test reports from the Technical Services,
communicated as given in paragraph 11. of this Regulation.

3.4. With regard to the application, testing may be confined to a worst case
selection, at the discretion of the Type Approval Authority or designated
Technical Service.

3.5. The laboratories and test facilities of a tyre manufacturer may be designated
as an approved laboratory and the Type Approval Authority shall have the
option of being represented during any tests.

10
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4, Markings

4.1. All tyres constituting the type of tyre shall be marked as prescribed by either
Regulation No. 30 or 54, as applicable.

4.2, In particular tyres shall bear:*

4.2.1. The manufacturer's name or trade mark;

4.2.2. The trade description (see paragraph 2.2. of this Regulation). However, the
trade description is not required when it coincides with the trade mark;

4.2.3. The tyre size designation;

4.24. The inscription "REINFORCED" (or alternatively "EXTRA LOAD") if the
tyre is classified as reinforced;

4.2.5. The inscription "TRACTION" if the tyre is classified as "traction tyre";

4.2.6. The "Alpine” symbol ("3-peak-mountain with snowflake" ming to the
symbol described in Annex 7, Appendix 1) shall be added % ow tyre is
classified as "snow tyre for use in severe snow condit

4.2.7. The inscription "MPT" (or alternatively "ML" or "Emd /or "POR" if the

tyre is classified in the category of use spe0|al

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

4.3. Tyres shall provide adequate spa the approval mark as shown in
Annex 2 to this Regulation. 6

4.4, The approval mark shall be @ed into or onto the sidewall of the tyre,
shall be clearly legible and@)e located in the lower area of the tyre on at

least one of the sidewa

4.4.1. However, in the % of tyres identified by the tyre to rim fitment
configuration §ymRor™A", the marking may be located anywhere on the
outside sidewalhe#the tyre.
<

5.1. representative tyre size of the type of tyre submitted for approval
ursuant to this Regulation meets the requirements of paragraphs 6. and 7.
below, approval of that type of tyre shall be granted.

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

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

1% Some of these requirements may be specified separately in Regulation No. 30 or 54.
11 Minimum height of marking: refer to dimension C in Annex 3 of Regulation No. 54.

11
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5.3.1. Tyre manufacturers are entitled to submit an application for extension of type
approval to the requirements of other Regulations relevant to the tyre type. In
that case, a copy of the relevant type approval communication(s), as issued
by the relevant Type Approval Authority, shall be attached to the application
for extension of approval. All applications for extension of approval(s) shall
only be granted by the Type Approval Authority which issued the original
approval for the tyre.

5.3.1.1. When extension of approval is granted to incorporate into the communication
form (see Annex 1 to this Regulation) certification(s) of conformity to other
Regulations, the approval number on the communication form shall be
supplemented by suffix(es) to identify the given Regulation(s) and the
technical prescriptions which have been incorporated by the extension of
approval. In relation to each given suffix, the specific type approval
number(s) and the Regulation itself shall be added to item 9. of Annex 1 -
Communication form.

53.1.2. The prefix shall identify the series of amendments of the p sj&on on tyre
performances for the relevant Regulation, e.g. 02S2 to &y he second

series of amendments on tyre road rolling sound S at stage 2 or
02S1WR1 to identify the second series of amendm tyre road rolling
sound emissions at stage 1, tyre adhesion one=wet surfaces and rolling

resistance at stage 1 (see paragraph 6.1. b r stage 1 and stage 2
definitions). No identification to the series dments shall be required if
the relevant Regulation is in its original

5.3.2. The following suffixes have bee \Bady reserved to identify specific
Regulations on tyre performance ters:

S To identify additional{cegformity to the requirements on tyre rolling
sound emissions;

w To identify additional conformity to the requirements on tyre adhesion

on wet suifal
R To identifyadditional conformity to the requirements on tyre rolling

regsigtance.
Taki xaccount that two stages are defined for rolling sound and rolling
resi specifications in paragraphs 6.1. and 6.3. below, S and R will be

oyved either by the suffix "1" for compliance to stage 1 or by the suffix
2" for compliance to stage 2.

5.4. In the space referred to in paragraph 4.3. and in accordance with the
requirements of paragraph 4.4. above there shall be affixed to every tyre size,
conforming to the type of tyre approved under this Regulation, an
international approval mark consisting of:

5.4.1. A circle surrounding the letter "E" followed by the distinguishing number of
the country which has granted approval;*? and

12 The distinguishing numbers of the Contracting Parties to the 1958 Agreement are reproduced in
Annex 3 to the Consolidated Resolution on the Construction of Vehicles (R.E.3), document
ECE/TRANS/WP.29/78/Rev. 4, Annex 3 -
www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html

12
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5.4.2. The approval number, which shall be placed close to the circle prescribed in
paragraph 5.4.1. above either above or below the "E" or to the left or right of
that letter.

5.4.3. The suffix(es), and the identification to the relevant series of amendments, if

any, as specified in the communication form.

One of the suffixes listed below or any combination of 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

part of the original approval.

4
These suffixes shall be placed to the right or below the e@number, if

If the approval is extended subsequent to Regulation 0 or 54 approvals,
the addition sign "+" and the series of amendpgrent to Regulation No. 117
shall be placed in front of the suffix or any c@ion of suffixes to denote

an extension to the approval. Q
If the approval is extended subseguent the original approval under

Regulation No. 117, the addition si * shall be placed between the suffix
or any combination of suffixes original approval and the suffix or any
combination of suffixes adde ote an extension to the approval.

5.4.4. The marking on the ty
removes the require
specific type appro,
the suffix refer§ as

alls of suffix(es) to the approval number
r any additional marking on the tyre of the
mber for conformity to the Regulation(s) to which
aragraph 5.3.2. above.

5.5. If the tyre confofms to type approvals under one or more other Regulations
annex Agreement in the country which has granted approval under
thi ion, the symbol prescribed in paragraph 5.4.1. above need not be

re In such a case the additional numbers and symbols of all the

tions under which approval has been granted in the country which has

ranted approval under this Regulation shall be placed adjacent to the symbol
rescribed in paragraph 5.4.1. above.

5.6. Annex 2 to this Regulation gives examples of arrangements of approval
marks.

6. Specifications

6.1. Rolling sound emission limits, as measured by the method described in

Annex 3 to this Regulation.

6.1.1. For Class C1 tyres, the rolling sound emission value shall not exceed the
values pertinent to the applicable stage given below. These values refer to the
nominal section width as given in paragraph 2.17.1.1. of Regulation No. 30:

13



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4

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) for extra load tyres or reinforced
tyres and by 2 dB(A) for "special use tyres".

Stage 2
Nominal section width \ALimit dB(A)
185 and lower ‘<\\ 70
Over 185 up to 245 ( )‘ 71
Over 245 up to 275 ~ 72
Over 275 N Q\() 74

The above limits shall be increased by 1 dB¢A) '{mw tyre for use in severe
snow conditions” , extra load tyres or reipforc res, or any combination of these
classifications.

@und emission value with reference to its
M., subparagraph (d) above) shall not exceed
icable stage given below:

6.1.2. For Class C2 tyres, the rolli
category of use (see paragr.
the values pertinent to th

\‘ Stage 1
Category of use QQ Limit dB(A)
Normahtyf€ 75
Sng\mv 77
QpMse tyre 78
>
Stage 2
Category of use Limit dB(A)
Other Traction tyres
Normal tyre 72 73
Snow tyre 72 73
Snow tyre for use in 73 75
severe snow conditions
Special use tyre 74 75

14
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6.1.3. For Class C3 tyres, the rolling sound emission value with reference to its
category of use (see paragraph 2.1., subparagraph (d) above) shall not exceed
the values pertinent to the applicable stage given below:

Stage 1
Category of use Limit dB(A)
Normal tyre 76
Snow tyre 78
Special use tyre 79
Stage 2
Category of use Limit dB(A)
Other @ction tyres
Normal tyre o~ NN 75
Snow tyre U3v 75
Snow tyre for use in severe @ 74 76
snow conditions o
Special use tyre N \ ] 75 77
4

6.2. The wet grip performance will be b on a procedure that compares either
peak brake force coefficient ("pbfé)%er mean fully developed deceleration
("mfdd") against values achievi a standard reference test tyre (SRTT).
The relative performance s@mdicated by a wet grip index (G).

6.2.1. For Class C1 tyres, t accordance with either procedure given in
Annex 5, Part (A) this Regulation, the tyre shall meet the following
requirements:

| C.,
S Wet grip index
Categorysof @ise (G)
TR
Noggpaltye > 1.1
n re > 1.1
Q "Snow tyre for use in severe snow > 1.0
conditions™ and with a speed symbol
("R" and above, including "H")
indicating a maximum permissible speed
greater than 160 km/h
"Snow tyre for use in severe snow > 09
conditions" and with a speed symbol
("Q" or below excluding "H") indicating
a maximum permissible speed not
greater than 160 km/h
Special use tyre Not defined

15
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6.2.2.

6.2.3.

6.3.

6.3.1.

6.3.2.
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For Class C2 tyres, tested in accordance with either procedure given in

Annex 5, Part (B), to this Regulation, the tyre shall meet the following
requirements:

Wet grip index (G)
Category of use

Other Traction tyres
Normal tyre >0.95 >0.85
Snow tyre >0.95 >0.85
Snow tyre for use in severe >0.85 >0.85

snow conditions
Special use tyre >0.85 >0.85

For Class C3 tyres, tested in accordance with either procedure given in

Annex 5, Part (B), to this Regulation, the tyre shall meet the following
requirements:

—
n@wp index (G)
Category of use
M Traction tyres
Normal tyre N Q- >0.80 >0.65
Snow tyre \\ “1 =065 >0.65
A —4
Snow tyre for usein severe >0.65 >0.65
snow conditio
& P
Special use tyre A@ >0.65 >0.65

Rolling resistance coeffigf
Annex 6 to this Regulati

The maximu I@or stage 1 for the rolling resistance coefficient shall
not exceed theollgwing (value in N/kN is equivalent to value in kg/tonne):

limits, as measured by the method described in

Tyre clﬁg\o Max value (N/kN)

12.0

G2 105
C3 8.0

For "snow tyre for use in severe snow conditions”, the limits shall be
increased by 1 N/KN.

The maximum values for stage 2 for the rolling resistance coefficient shall
not exceed the following (value in N/kN is equivalent to value in kg/tonne):

Tyre class Max value (N/kN)
C1 10.5
C2 9.0
C3 6.5

For "snow tyre for use in severe snow conditions”, the limits shall be
increased by 1 N/KN.
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6.4.

6.4.1.
6.4.1.1.

6.5.

6.5.1.

6.6.

In order to be classified as a "snow tyre for use in severe snow conditions” the
tyre shall meet the performance requirements of paragraph 6.4.1. below. The tyre
shall meet these requirements based on a test method of Annex 7 by which:

(@  The mean fully developed deceleration ("mfdd") in a braking test,
(b)  Or alternatively an average traction force in a traction test,

(c)  Oralternatively the average acceleration in an acceleration test
of the candidate tyre is compared to that of a standard reference tyre.
The relative performance shall be indicated by a snow index.

Tyre snow performance requirements

Class C1, C2 and C3 tyres

The minimum snow index value, as calculated in the procedure described in
Annex 7 and compared with the SRTT shall be as follows:

\
a
Snow grip inde \S

Class Snow grip index Snow grip index
of tyre (brake on snow method) ©® (spin tractiom (acceleration method) ©
Ref. = Ref. = Ref. = V Ref. = C3N - SRTT 19.5
C1-SRTT 14 C2-SRTT 16C Cl1-5S Ref. = C3W — SRTT 22.5
P i :
C1l 1.07 No <\\ 1.10 No

4
C2 No 1.02 1.10 No
R

V\Q‘\\ No 1.25

0'this Regulation
to this Regulation
nRex 7 to this Regulation

C3 No

@ See paragraph 3. of An
®  See paragraph 2. of
©  See paragraph 4,

In order to be glass as a "traction tyre", a tyre is required to meet at least
one of the conditigns of paragraph 6.5.1. below.

The tyréshalllhave a tread pattern with minimum two circumferential ribs,
eac, xing a minimum of 30 block-like elements, separated by grooves

e elements the depth of which has to be minimum of one half of the
epth. The use of an alternative option of a physical test will only apply
t a later stage following a further amendment to the Regulation including a
eference to an appropriate test methods and limit values.

In order to be classified as a "special use tyre" a tyre shall have a block tread
pattern in which the blocks are larger and more widely 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 and void to fill ratio > 35 per cent

For C3 tyres: a tread depth > 16 mm and void to fill ratio > 35 per cent

17



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4

18

6.7. In order to be classified as a "professional off-road tyre", a tyre shall have all
of the following characteristics:

(@)  For Cland C2 tyres:
) A tread depth > 11 mm;
(i) A void-to-fill ratio > 35 per cent;
(ili) A maximum speed rating of < Q.
(b)  For C3 tyres:
) A tread depth > 16 mm;
(i) A void-to-fill ratio > 35 per cent;

(ili) A maximum speed rating of < K.

7. Modifications of the type of pneumatic t@nd
extension of approval Q

7.1 Every modification of the type of tyre, which may in e the performance
characteristics approved in accordance with this ulation, shall be notified
to the Type Approval Authority which ap the type of tyre. That
Authority may either:

7.1.1. Consider that the modifications are ug{koeS 0 have any appreciable adverse
effect on the performance charac ies approved and that the tyre will
comply with the requirements of gulation; or

7.1.2. Require further samples to itted for test or further test reports from
the designated Technical

7.1.3. Confirmation or refusal of approval, specifying the modifications, shall be
communicated @,- rocedure given in paragraph 5.3. of this Regulation to
the Parties to the Agreement which apply this Regulation.

7.1.4. The Type roval Authority granting the extension of approval shall assign
a seri er for such an extension which shall be shown on the

com@&a\tion form.

8. %onformity of production

The conformity of production procedures shall comply with those set out in
the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/505/Rev.2) with the
following requirements:

8.1. Any tyre approved under this Regulation shall be so manufactured as to
conform to the performance characteristics of the type of tyre approved and
satisfy the requirements of paragraph 6. above;

8.2. In order to verify conformity as prescribed in paragraph 8.1. above, a random
sample of tyres bearing the approval mark required by this Regulation shall
be taken from the series production. The normal frequency of verification of
conformity of production shall be at least once every two years;
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8.2.1. In the case of verifications with regard to approvals in accordance with
paragraph 6.2. of this Regulation, these shall be carried out using the same
procedure (see Annex5 to this Regulation) as that adopted for original
approval, and the Type Approval Authority shall satisfy itself that all tyres
falling within an approved type comply with the approval requirement. The
assessment shall be based upon the production volume of the tyre type at
each manufacturing facility, taking into account the quality management
system(s) operated by the manufacturer. Where the test procedure involves
testing a number of tyres at the same time, for example a set of four tyres for
the purpose of testing wet grip performance in accordance with the standard
vehicle procedure given in Annex 5 to this Regulation, then the set shall be
considered as being one unit for the purposes of calculating the number of
tyres to be tested.

8.3. Production shall be deemed to conform to the requirements of this Regulation
if the levels measured comply with the limits prescribed in paragraph 6.1. of
this Regulation, with an additional allowance of +1 dB(A) for possible mass
production variations. %

8.4. Production shall be deemed to conform to the require % f this Regulation
if the levels measured comply with the limits prescrilg paragraph 6.3. of
this Regulation, with an additional allowance of N/kN for possible mass
production variations. %

9. Penalties for non-conforn@ production

ype of tyre pursuant to this Regulation
nts laid down in paragraph 8. above are
e of the type of tyre exceeds the limits given

9.1. The approval granted in respect
may be withdrawn if the requi
not complied with, or if al
in paragraph 8.3. or 8.

9.2. If a Party to th ent, which applies this Regulation, withdraws an
approval, it Has iously granted, it shall forthwith notify the other
Contracting PartieS applying this Regulation by means of a copy of the

approval f@conforming to the model in Annex 1 to this Regulation.

10. P@@ction definitively discontinued

f the holder of an approval completely ceases to manufacture a type of
pneumatic tyre approved in accordance with this Regulation, he shall so
inform the Type Approval Authority, which granted the approval. Upon
receiving the relevant communication that Authority shall inform thereof
the other Parties to the 1958 Agreement applying this Regulation by means
of a communication form conforming to the model in Annex 1 to this
Regulation.
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11. Names and addresses of Technical Services
responsible for conducting approval tests of Type
Approval Authorities

The Parties to the Agreement which apply this Regulation shall communicate
to the United Nations Secretariat, the names and addresses of the Technical
Services conducting approval tests and of the Type Approval Authority
which grant approval and to which forms certifying approval or extension of
approval or refusal or withdrawal of approval, issued in other countries, are

to be sent.
12. Transitional provisions
12.1. As from the date of entry into force of the 02 series of amendments to this

Regulation, Contracting Parties applying this Regulation shall got refuse to
grant approval under this Regulation for a type of tyre if \&e complies
with the requirements of the 02 series of amendment ding the stage 1
or stage 2 rolling sound requirements set out in para @ s 6.1.1. t0 6.1.3. of
this Regulation, the requirements for wet g % grmance set out in

paragraph 6.2.1. of this Regulation, and the el or stage 2 rolling
resistance requirements set out in pa 3.1. or 6.3.2. of this

Regulation.

12.2. As from 1 November 2012, Contragting Partles applying this Regulation
shall refuse to grant approval if th€ tyse type to be approved does not meet
the requirements of this Re jon as amended by the 02 series of
amendments, and shall, in , refuse to grant approval if the stage 2

Regulation, the req nts for wet grip performance set out in

rolling sound requirem t out in paragraphs 6.1.1. t06.1.3. of this
paragraph 6.2.1. o f Regulation, and the stage 1 rolling resistance
requirements sét o paragraph 6.3.1. of this Regulation are not complied

with.

12.3. As fro g’o ember 2014, Contracting Parties applying this Regulation may
refus w the sale or entry into service of a tyre which does not meet the
req nts of this Regulation as amended by the 02 series, and which does

mendments including the wet grip performance requirements set out in

et the requirements of this Regulation as amended by the 02 series of
garagraph 6.2.1. of this Regulation.

12.4. As from 1 November 2016, Contracting Parties applying this Regulation
shall refuse to grant approvals if the tyre type to be approved does not meet
the requirements of this Regulation as amended by the 02 series of
amendments including the stage 2 rolling resistance requirements set out in
paragraph 6.3.2. of this Regulation and the wet grip requirements set out in
paragraphs 6.2.2. and 6.2.3. of this Regulation.

12.5. As from 1 November 2016, any Contracting Party applying this Regulation
may refuse to allow the sale or entry into service of a tyre which does not
meet the requirements of this Regulation as amended by the 02 series, and
which does not meet the stage 2 rolling sound requirements set out in
paragraphs 6.1.1. to 6.1.3. of this Regulation.
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12.6. As from the dates given below, any Contracting Party applying this
Regulation may refuse to allow the sale or entry into service of a tyre which
does not meet the requirements of this Regulation as amended by the
02 series, and which does not meet the stage 1 rolling resistance requirements
set out in paragraph 6.3.1. of this Regulation:

Tyre class Date
C1,C2 1 November 2014
C3 1 November 2016
12.7. As from the dates given below, any Contracting Party applying this

Regulation may refuse to allow the sale or entry into service of a tyre which
does not meet the requirements of this Regulation as amended by the
02 series, and which does not meet the stage 2 rolling resistance requirements
set out in paragraph 6.3.2. of this Regulation and the wet grip Jequirements
set out in paragraphs 6.2.2. and 6.2.3. of this Regulation: \

Tyre class Date ,\Q‘ v
Cland C2 1 November 2018 U
c3 1 November 2020 v_?
P i
12.8. Until 13 February 2019 (60 months after try into force of Supplement 4

to the 02 series of amendments t&‘ﬂh'is Regulation) Contracting Parties
applying this Regulation may con 0 grant type approvals according to
the 02 series of amendments to@ egulation, based on the provisions of

Annex 4 to this Regulation@
N
00
\
O

Q\‘»
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Communication

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

Concerning:? Approval granted \%

Approval extended Q
Approval refused O

Approval withdrawn
Production definitively discontinued

of a type of tyre with regard to "rolling sound e %l level" and/or "adhesion
performance on wet surfaces" and/or "rolling resistance¥pugsuant to Regulation No. 117

APProval NO. ... \ Extension NO. ....ccccovveneiiieneenen,
1. Manufacturer's name and address(es): . Q ...........................................................
2. If applicable, name and address of@tacturer's representative: .........cccovereineenn
3. "Tyre class" and "category of 6\ the type of tyre: ..o

3.1.  Snow tyre for use in sefr@) conditions (Yes/No)?
2

3.2.  Traction tyre (Yes/N
4. Brand(s) name(sk: or Trade description(s) of the type of tyre: ......cccoeveivienennn.

5. Technical \e nd, where appropriate, test laboratory approved for purposes of
approvalQ rification of conformity testS: ......coovvveieiirii e
ance(

6. Per@ s) approved: sound level at (stage 1/stage 2),> wet adhesion level,
rollingwesistance level (stage 1/stage 2)?
6.1. Sound level of the representative tyre size, see paragraph 2.5. of this Regulation, as

per item 7. of the test report in Appendix 1 to Annex3: ............. dB(A) at
reference speed of 70/80 km/h?

6.2. Wet adhesion level of the representative tyre size, see paragraph 2.5. of this
Regulation, as per item7. of the test report in the appendix to Annex5:
........................... (G) using the vehicle or trailer method?

! Distinguishing number of the country which has granted/extended/refused/withdrawn approval
(see approval provisions in the Regulation).
2 Strike out what does not apply.
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6.3.

6.4.

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

14.2.

Rolling resistance level of the representative tyre size, see paragraph 2.5. of this
Regulation, as per item 7. of the test report in Appendix 1 to AnneX 6..........cccceevvneeee.

Snow grip level of the representative tyre size, see paragraph 2.5. of Regulation No.
(Snow grip index) using the brake on snow method? spin traction method? or
acceleration method.?

Number of report issued by the Technical SErvice: .........cccocviiiviiieicievsce e,
Date of report issued by that SEIVICE: .......ccccvviviiiieiieiere e

Reason(s) of extension (if applicable): .......ccccooviviiiiieieic e

o P Lo R

DL (= OO % .................
SIGNALUIE: o Q ...................
Annexed to this commMUNICAtION Are: .......coovvvvvvvieeeeviiee el B,

A list of documents in the approval file deposited at theype Approval Authorities
having delivered the approval and which can be obtak% n request. *

A list of tread-pattern designations: Specify fo@
n )

demark or brand name and
trade description the list of tyre size designatio ding in case of Class C1 tyres
the mark "reinforced™ (or "extra load") or eed symbol of snow tyres or in the
case of tyres of Classes C2 and C@ e *mark “traction™, if so required by

paragraph 3.1. of this Regulation. @

% Appendix 2 for C1 and C2 tyres.
Appendix 3 for C3 tyres.

* In the case of "snow tyre for use in severe snow conditions" a test report according to Appendix 2 to
Annex 7 shall be submitted.
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Annex 2 - Appendix 1

Example of approval marks

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

Example 1
a= 12mm

A
a anr a3
v
N s

I+ 021234582
N
The above approval mark, affixed to a pneuj%aii re shows that a tyre concerned

has been approved in the Netherlands (E 4) purs Regulation No. 117 (marked by S2
(rolling sound at stage 2) only), under approv ber 0212345. The first two digits of the
approval number (02) indicate that the appr, as granted according to the requirements
02 series of amendments to this Regulatiaf.

7

2 >
<«
<>
o

Example 2
a= 12mm

Al
A

< | = 0212345 SIWR1

The above approval mark shows that the tyre concerned has been approved in the
Netherlands (E 4) pursuant to Regulation No. 117 (marked by S1 (rolling sound at stage 1)
W (wet adhesion), and R1 ( Rolling resistance at stage 1) under approval number 0212345.
This indicates that the approval is for SIWR1. The first two digits of the approval number
(02) indicate that the approval was granted according to the requirements of the 02 series of
amendments to this Regulation.
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Approval according to Regulation No. 117 coincident with
approval of Regulation No. 30 or 54'

Example 1
- a> 12mm

a al I a3

tas 0212345 S2 023637

The above approval mark shows that the tyre concernedghas ;een approved in the
Netherlands (E 4) pursuant to Regulation No. 117 (mar S2 (rolling sound at
stage 2)), under approval number 0212345 and Re % No. 30, under approval
number 0236378. The first two digits of the approval m% 02) indicate that the approval
was granted according to the 02 series of amendme%'a Regulation No. 30 included the
02 series of amendments. Q

1 Approvals in accordance with Regulation No. 117 for tyres within the scope of Regulation No. 54
currently do not include wet adhesion requirements.
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Example 2

a= 12mm

\
a a2 | I w3

s 0212345 S2 0236378

[P N

a3

or

L= 0212345 S2WR2\

[= 0236378 ()%

The above approval mark shows that the tyre Was been approved in the

Netherlands (E 4) pursuant to Regulation No. 117 (mar S2WR2 (rolling sound at
stage 2 wet adhesion and rolling resistance at stage 2) der approval number 0212345
and Regulation No. 30 under approval number 02363%8. The first two digits of the approval
number (02) indicate that the approval was ‘granted according to the 02 series of
amendments and Regulation No. 30 included t series of amendments.

Example 3

~
az 12mm

l w

>

&

0212345 S2 0054321

The above approval mark shows that the tyre concerned has been approved in the
Netherlands (E 4) pursuant to Regulation No. 117 and the 02 series of amendments under
approval number 0212345 (marked by S2), and Regulation No. 54. This indicates that the
approval is for rolling sound stage 2 (S2). The first two digits of the Regulation No. 117
approval number (02) in conjunction with "S2" indicate that the first approval was granted
in accordance with Regulation No. 117 which included the 02 series of amendments. The
first two digits of Regulation No. 54 (00) indicate that this Regulation was in its original
form.
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Example 4

az 12mm

1w

>

<>

<

2330212345 S2 0054321

The above approval mark shows that the tyre concerned has been approved in the
Netherlands (E 4) pursuant to Regulation No. 117 and the 02 series of amendments under
approval number 0212345 (marked by S2 R2), and Regulation No. 54. This indicates that
the approval is for rolling sound stage 2 (S2) and rolling resistance stage 2. {he first two
digits of the Regulation No. 117 approval number (02) in conjunction wita'ﬁ%?' indicate

that the first approval was granted in accordance with Regulation No. ich included
the 02 series of amendments. The first two digits of Regulation @< 0) indicate that
this Regulation was in its original form.
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Extensions to combine approvals issued in accordance with
Regulations Nos. 117, 30 or 54'

Example 1
a> 12mm

ld—2!

L 0236378 + 0251
" ©

The above approval mark shows that the tyre concerned ha’ initially approved
in the Netherlands (E 4) pursuant to Regulation No. 30 and t eries of amendments
under approval number 0236378. It is also marked by + 0 lling sound at stage 1)
which indicates that its approval is extended under %lon No. 117 (02 series of
amendments). The first two digits of the approval n@ ) indicate that the approval
was granted according to Regulation No. 30 (02 s amendments). The addition (+)
sign indicates that the first approval was granted i

rdance with Regulation No. 30 and
has been extended to include the approval(s) according to Regulation No. 117 (02
series of amendments) for rolling sound at s

Example 2
az 12mm

>

l= 0236378 + 02S1WR2

The abbve approval mark shows that the tyre concerned has been initially approved
in the Netherlands (E 4) pursuant to Regulation No. 30 and the 02 series of amendments
under approval number 0236378. This indicates that the approval is for S1 (rolling sound at
stage 1) W (wet adhesion) and R2 (rolling resistance at stage 2). The SIWR2 preceded by
(02) indicates that it has had its approval extended under Regulation No. 117 which
included the 02 series of amendments. The first two digits of the approval number (02)
indicate that the approval was granted according to Regulation No. 30 (02 series of
amendments). The addition (+) sign indicates that the first approval was granted in
accordance with Regulation No. 30 and has been extended to include Regulation No. 117
approval(s) (02 series of amendments).

Approvals in accordance with Regulation No. 117 for tyres within the scope of Regulation No. 54
currently do not include wet adhesion requirements.
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- Appendix 4

Extensions to combine approvals issued in accordance with
Regulation No. 117+

Example 1

- a> 12mm
N

a B j’ I '3
v

v

- 3

b= 0212345 W + 2

The above approval mark shows that the tyre concer%r@‘s been initially approved
in the Netherlands (E 4) pursuant to Regulation No. 117 e 02 series of amendments
under approval number 0212345. This indicates that th roval is for W (wet grip). The
S2R2 preceded by + indicates that it has had itS§approval extended under Regulation
No. 117 to rolling sound at stage 2 and roIIing@is ance at stage 2 based on separate
certificate(s).

Example 2

!\®
A
a ar? a>12mm
| S . Ji a
L.

Q\)ZE 0212345 S1W + R1

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

1

Approvals in accordance with Regulation No. 117 for tyres within the scope of Regulation No. 54
currently do not include wet adhesion requirements.
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Example 3
a > 2
A az 12mm
A
1 V2 [ I w3
v
v

L= 0167890 SW + 02R1

The above approval mark shows that the tyre concerned has been initially approved
in the Netherlands (E 4) pursuant to Regulation No. 117 and the 01 series of amendments
under approval number 0167890. This indicates that the approval is for S (rolling sound at
stage 1) and W (wet grip). The 02R1 preceded by + indicates that it hasi its approval

extended under Regulation No. 117 and the 02 series of amendments to r, sistance at
stage 1 based on separate certificate(s). O
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Annex 3

Coast-by test method for measuring tyre-rolling sound
emission

Introduction

The presented method contains specifications on measuring instruments,
measurement conditions and the measurement method, in order to obtain the
sound level of a set of tyres mounted on a test vehicle rolling on a specified
road surface. The maximum sound pressure level is to be recorded, when the
test vehicle is coasting, by remote-field microphones; the final result for a
reference speed is obtained from a linear regression analysis. Such test results
cannot be related to tyre rolling sound measured during accglération under
power or deceleration under braking.

1. Measuring instruments OQ

1.1. Acoustic measurements

The sound level meter or the equivalent m&g system, including the
windscreen recommended by the manufacturer’ shall meet or exceed the

requirements  of  Typel instru in  accordance  with
IEC 60651:1979/A1:1993, second ?}&3

The measurements shall be ma(@' g the frequency weighting A, and the

sound level, a reading e made at a time interval not greater than 30 ms.

1.1.1. Calibration O
At the beginn@d at the end of every measurement session, the entire

measurem ystem shall be checked by means of a sound calibrator that
uirements for sound calibrators of at least precision Class 1

fulfils\
a@ 0 IEC 60942:1988. Without any further adjustment the difference
t

time weighting F.
When using a system th@@es a periodic monitoring of the A-weighted

b the readings of two consecutive checks shall be less than or equal to
. (A). If this value is exceeded, the results of the measurements obtained
fter the previous satisfactory check shall be discarded.

1.1.2. Compliance with requirements

The compliance of the sound calibration device with the requirements of
IEC 60942:1988 shall be verified once a year and the compliance of the
instrumentation system with the requirements of IEC 60651:1979/A1:1993,
second edition shall be verified at least every two years, by a laboratory
which is authorized to perform calibrations traceable to the appropriate
standards.
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1.1.3. Positioning of the microphone

The microphone (or microphones) shall be located at a distance of
7.5 £ 0.05 m from track reference line CC' (Figure 1) and 1.2 £ 0.02 m above
the ground. Its axis of maximum sensitivity shall be horizontal and
perpendicular to the path of the vehicle (line CC").

1.2. Speed measurements

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

1.3. Temperature measurements
Measurements of air as well as test surface temperature are mandatory.

The temperature measuring devices shall be accurate within +1 °C.

1.3.1. Air temperature \*

The temperature sensor is to be positioned in an ungp
to the microphone in such a way that it is expo o0 the airflow and
protected from direct solar radiation. The latteg=tnay be achieved by any
shading screen or similar device. The sensor s @oe positioned at a height
of 1.2 £ 0.1 m above the test surface leve n|m|ze the influence of the
test surface thermal radiation at low alrfl

1.3.2. Test surface temperature

The temperature sensor is t onsitioned in a location where the
temperature measured is r ative of the temperature in the wheel
tracks, without interfering Witf\the sound measurement.

If an instrument with ntact temperature sensor is used, heat-conductive
paste shall be appli ween the surface and the sensor to ensure adequate
thermal contact.

If a radiati hermometer (pyrometer) is used, the height should be chosen
to ens measuring spot with a diameter of > 0.1 m is covered.

1.4. Wi?@l&asurement
evice shall be capable of measuring the wind speed with a tolerance of
+1 m/s. The wind shall be measured at microphone height. The wind

direction with reference to the driving direction shall be recorded.
2. Conditions of measurement
2.1. Test site

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

The test track shall be such that the conditions of a free sound field between
the sound source and the microphone are attained to within 1 dB(A). These
conditions shall be deemed to be met if there is no large sound reflecting
objects, such as fences, rocks, bridges or building within 50 m of the centre
of the measuring section. The surface of the test track and the dimensions of

32



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4
Annex 3

the test site shall be in accordance with SO 10844:2014. Until the end of the
period indicated in paragraph 12.8. of this Regulation the specifications for
the test site may be in accordance with Annex 4 to this Regulation.

A central part of at least 10 m radius shall be free of powdery snow, tall grass,
loose soil, cinders or the like. There shall be no obstacle, which could affect the
sound field within the vicinity of the microphone and no persons shall stand
between the microphone and the sound source. The operator carrying out the
measurements and any observers attending the measurements shall position
themselves so as not to affect the readings of the measuring instruments.

2.2. Meteorological conditions

Measurements shall not be made under poor atmospheric conditions. It shall
be ensured that the results are not affected by gusts of wind. Testing shall not
be performed if the wind speed at the microphone height exceeds 5 m/s.

Measurements shall not be made if the air temperature is be W%C or above
40 °C or the test surface temperature is below 5 °C or aboy, >

2.3. Ambient noise

2.3.1. The background sound level (including any wiad noise) shall be at least
10 dB(A) less than the measured tyre rolli %d emission. A suitable
windscreen may be fitted to the microphon r%ded that account is taken of
its effect on the sensitivity and directionalkcharacteristics of the microphone.

2.3.2. Any measurement affected by a so k which appears to be unrelated to
the characteristics of the general d Yevel of tyres, shall be ignored.

2.4. Test vehicle requirements &

2.4.1. General
The test vehicle sh a motor vehicle and be fitted with four single tyres
on just two axl@

2.4.2. Vehicle load
The v i all be loaded such as to comply with the test tyre loads as
speei paragraph 2.5.2. below.

24.3. eglbase

The wheelbase between the two axles fitted with the test tyres shall for Class C1
e less than 3.50 m and for Class C2 and Class C3 tyres be less than 5 m.

2.4.4. Measures to minimize vehicle influence on sound level measurements

To ensure that tyre rolling sound is not significantly affected by the test
vehicle design the following requirements and recommendations are given.

2.4.4.1. Requirements:

(@)  Spray suppression flaps or other extra device to suppress spray shall
not be fitted;

(b)  Addition or retention of elements in the immediate vicinity of the rims
and tyres, which may screen the emitted sound, is not permitted,;

(c)  Wheel alignment (toe in, camber and caster) shall be in full
accordance with the vehicle manufacturer's recommendations;
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(d)  Additional sound absorbing material may not be mounted in the wheel
housings or under the underbody;

(e)  Suspension shall be in such a condition that it does not result in an
abnormal reduction in ground clearance when the vehicle is loaded in
accordance with the testing requirement. If available, body level
Regulation systems shall be adjusted to give a ground clearance
during testing which is normal for unladen condition.

2.4.4.2. Recommendations to avoid parasitic noise:

(@ Removal or modification on the vehicle that may contribute to the
background noise of the vehicle is recommended. Any removals or
modifications shall be recorded in the test report;

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

(c) It should be ascertained that electric cooling fans are%raﬁng;
(d)  Windows and sliding roof of the vehicle shall during testing.

2.5. Tyres
%,

2.5.1. General
Four identical tyres shall be fitted on the We. In the case of tyres with a

load capacity index in excess of 121 and withetit any dual fitting indication, two
of these tyres of the same type and ra %” be fitted to the rear axle of the test
vehicle; the front axle shall be fit ith tyres of size suitable for the axle load
and planed down to the mini pth in order to minimize the influence of
tyre/road contact noise while&mining a sufficient level of safety. Winter tyres

that in certain Contracti ies may be equipped with studs intended to
enhance friction shall b, tésted without this equipment. Tyres with special fitting

requirements sh b@ d in accordance with these requirements (e.g. rotation
direction). The tyressshall have full tread depth before being run-in.

Tyres are tcj tested on rims permitted by the tyre manufacturer.

252, Tyl’&@
Tﬁ oad Q for each tyre on the test vehicle shall be 50 to 90 per cent of
fer

ence load Q,, but the average test load Q. Of all tyres shall be

Q?S + 5 per cent of the reference load Q,.

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

2.5.3. Tyre inflation pressure

Each tyre fitted on the test vehicle shall have a test pressure P, not higher than
the reference pressure P, and within the interval:

1.25 1.25
Prx(&J <P <1.1Pr><(&J
Q Q

r r
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For Class C2 and Class C3 the reference pressure P, is the pressure
corresponding to the pressure index marked on the sidewall.

For Class C1 the reference pressure is P, = 250 kPa for "standard" tyres
and 290 kPa for "reinforced" or "extra load" tyres; the minimum test pressure
shall be P, = 150 kPa.

2.5.4. Preparations prior to testing

The tyres shall be "run-in" prior to testing to remove compound nodules or
other tyre pattern characteristics resulting from the moulding process. This
will normally require the equivalent of about 100 km of normal use on the
road.

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

Prior to testing tyres shall be warmed up by running under test %ﬂitions.

3. Method of testing Q

3.1. General conditions
For all measurements the vehicle shall be drivep=in a straight line over the
measuring section (AA' to BB') in such a w the median longitudinal

plane of the vehicle is as close as posmble& e CC.

When the front end of the test vehi ached the line AA' the vehicle
driver shall have put the gear select eutral position and switched off the
engine. If abnormal noise (e.g. Vv, mr self-ignition) is emitted by the test

vehicle during the measureme test shall be disregarded.
3.2. Nature and number of me ents

The maximum sound expressed in A-weighted decibels (dB(A)) shall
be measured to ecimal place as the vehicle is coasting between lines
AA' and BB' (@ - front end of the vehicle on line AA', rear end of the
vehlcle on line This value will constitute the result of the measurement.

At Iea easurements shall be made on each side of the test vehicle at
test ower than the reference speed specified in paragraph 4.1. below

aﬂ st four measurements at test speeds higher than the reference speed.
peeds shall be approximately equally spaced over the speed range
specified in paragraph 3.3. below.

3.3. Test speed range
The test vehicle speeds shall be within the range:
@) From 70 to 90 km/h for Class C1 and Class C2 tyres;
(b)  From 60 to 80 km/h for Class C3 tyres.

4. Interpretation of results

The measurement shall be invalid if an abnormal discrepancy between the
values is recorded (see paragraph 2.3.2. of this annex).
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4.1.

4.2.

4.3.

Determination of test result

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

(b) 70 km/h for Class C3 tyres.

Regression analysis of rolling sound measurements

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

L = L -a-v

R
Where:

is the mean value of the rolling sound levels L; measured
in db(A):

: AN
[:%;Li OQ

I

n is the measurement number (n > %@

\7 is the mean value of Iogari‘@ peeds V;:

e XN
v:;z

v @0 =lg(V I V)
o i i re

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

0\
Tem@\re correction

ass C1 and Class C2 tyres, the final result shall be normalized to a test
urface reference temperature 9. by applying a temperature correction,
ccording to the following:

LR(Sref) = LR(S) + K(Sref - 8)

Where:
9 = the measured test surface temperature,
Sret = 20°C,

For Class C1 tyres, the coefficient K is: -0.03 db(A)/°C, when 3 > 3¢
and -0.06 dB(A)/°C when 8 < 9
For Class C2 tyres, the coefficient K is -0.02 dB(A)/°C
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4.4,

4.5.

Figure 1

<

If the measured test surface temperature does not change more than 5 °C
within all measurements necessary for the determination of the sound level of
one set of tyres, the temperature correction may be made only on the final
reported tyre rolling sound level as indicated above, utilizing the arithmetic
mean value of the measured temperatures. Otherwise each measured sound
level L; shall be corrected, utilizing the temperature at the time of the sound
recording.

There will be no temperature correction for Class C3 tyres.

In order to take account of any measuring instrument inaccuracies, the results
according to paragraph 4.3. above shall be reduced by 1 dB(A).

The final result, the temperature corrected tyre rolling sound level Lg(S) in
dB(A), shall be rounded down to the nearest lower whole value.

Microphone positions for the measurement \*
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Annex 3 - Appendix 1

Test report

Part 1 - Report

1. Type Approval Authority or Technical SErvice: ..o,
2. Name and address of @PPIICANT: .......ooviiriiiiie s
3. TESETEPOIT NO.. ottt e st et et eabe e bes
4, Manufacturer and Brand Name or Trade description: ........c.ccccvvveviveviveiesiesiee e,
5. Tyre Class (C1, C2 0r C3): .vvoveiee e steerte e ere e e sre e e R e s sreesre e
6. Category OF USE: ..ouiiiiriiieiriee e @ .................
7. Sound level according to paragraphs 4.4. and 4.5. of Annex 8: .%o dB(A)
at reference speed of 70/80 km/h*

8. Comments (if ANY): oo e %Q .......................................
9. Date: ...ooviiiiii

10.  SIgNAtUIe: .ooeceiiceeee e

Part 2 - Test data

1. Date of teSt: ...ocvvvevvverivienenn, @
2. Test vehicle (Make, mode@ , modifications, etC.): ..oovvvvevici s

2.1.  Test vehicle wheeGje ....................................................................................... mm
3. Location Of tBSTMLACK: .....oveiiririiiii e
3.1. Date of &ficaﬂon 10 1SO 10844:2014: ...cooviieiieecieee s
3.2. Iss Y e R et e et e e nre s
3.3, Method of CErtifiCation: ........ccooiiiiiiiie e
4. TYrE teSt AetailS: ...coeieiieeie e
4.1, TYre Size deSigNatioN: ......ccooiiiiiiiiiiree e
4.2, TYre Service AeSCHIPLION: .....cciiiiiirieietirieet ettt
4.3.  Reference inflation PreSSUIE: ... e kPa

! Strike out what does not apply.
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O 1) 0 - L SO PRSP
Front left Front right Rear left Rear right
Test mass (kg)
Tyre load index (%)
Inflation pressure (cold)
(kPa)
4.5, TeStrim WIdth COUE: ...oiiiiiiiice s
4.6. Temperature measurement SENSOI TYPR: ..ovviviieeriiieiiee st siee et nere e
5. VAl TESE FESUILS: ...t sb e
Sound level 1
Test right* Sound level left}, «J\Sound level right*
Run | speed Direction | Sound level left' | measured Air temp. | Track temp. | temp. correc mp. corrected
No. km/h of run measured dB(A) | dB(A) °C °C dB(A) N\ dB(A) Comments
1 V
VN
2 O
TN
> [
4 x.
O\
: N
6 @
A
7
S >
3
8
C.
! Relative to the vehicle. \JJ

*
5.1. Regression Iirﬁé& ..................................................................................................

5.2.  Sound Ie@@r temperature correction according to paragraph 4.3. of Annex 3:
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Annex 4

Specifications for the test site*

1. Introduction

This annex describes the specifications relating to the physical characteristics
and the laying of the test track. These specifications based on a special
standard?® describe the required physical characteristics as well as the test
methods for these characteristics.

2. Required characteristics of the surface

A surface is considered to conform to this standard provided that the texture
and voids content or sound absorption coefficient have been measured and

found to fulfil all the requirements of paragraphs 2.1. toNZ.#Z¥\below and
provided that the design requirements (paragraph 3.2. ) been met.
2.1. Residual voids content

The residual Voids Content (VC) of the test tr aving mixture shall not
exceed 8 per cent. For the measurement @ ; see paragraph 4.1. of this
annex.

2.2. Sound absorption coefficient \

If the surface fails to comply wit sidual voids content requirement, the
surface is acceptable only if i d absorption coefficient is o < 0.10. For
the measurement procedur&‘paragraph 4.2. below. The requirements of
this paragraph 2.1. abo met also if only sound absorption has been
measured and found to& 0.10.
Note: Them r@nt characteristic is the sound absorption, although the
residual voids‘gontent is more familiar among road constructors. However,
sound aps tion needs to be measured only if the surface fails to comply
vg) requirement. This is motivated because the latter is connected
ively large uncertainties in terms of both measurements and
and some surfaces therefore erroneously may be rejected when
only on the voids measurement.

2.3. Z exture depth

The Texture Depth (TD) measured according to the volumetric method (see
paragraph 4.3. below) shall be:

TD > 0.4 mm

' The specifications for the test site reproduced in this annex are valid until the end of the period
indicated in paragraph 12.8. of this Regulation.
2 1SO 10844:2014.
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2.4, Homogeneity of the surface

Every practical effort shall be taken to ensure that the surface is made to be as
homogeneous as possible within the test area. This includes the texture and
voids content, but it should also be observed that if the rolling process results
in more effective rolling at some places than others, the texture may be
different and unevenness causing bumps may also occur.

2.5. Period of testing

In order to check whether the surface continues to conform to the texture and
voids content or sound absorption requirements stipulated in this standard,
periodic testing of the surface shall be done at the following intervals:

(@)  For residual VC or sound absorption (a):
When the surface is new:

If the surface meets the requirements when new, no %periodical
testing is required. If it does not meet the requirem it is new,
it may do so later because surfaces tend clogged and
compacted with time;

(b)  For TD: @
When the surface is new: :%

When the noise testing star§\(' Not before four weeks after

laying); Q
Then every twelve montf@
3. Test surface design @
3.1. Area §
When design@ track layout it is important to ensure that, as a

minimum require , the area traversed by the vehicles running through the
test strip is covi with the specified test material with suitable margins for
safe and pkactical driving. This will require that the width of the track is at
least the length of the track extends beyond lines AA and BB by at
lea at either end. Figure 1 shows a plan of a suitable test site and
indicatés the minimum area which shall be machine laid and machine
Qompacted with the specified test surface material. According to Annex 3,
aragraph 3.2., measurements have to be made on each side of the vehicle.
This can be made either by measuring with two microphone locations (one on
each side of the track) and driving in one direction, or measuring with a
microphone only on one side of the track but driving the vehicle in two
directions. If the latter method is used, then there are no surface requirements
on that side of the track where there is no microphone.
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Figure 1
Minimum requirements for test surface area. The shaded part is called ""Test area"

Dimensions in metres

/ \

\ v /
\.‘ ¢ " o 10 0 R I!
.\ /
\ A B 7
Key D Mmoo srea covered walh tesl road surkice, e, test an
o Microphone (height 1,2 m)
NOTE « There shall be no large acoustically reflective obgects withm thas radis
3.2. Design and preparation of the surfaé\'
3.2.1. Basic design requirements @
The test surface shall meet sign requirements:
3.2.1.1. It shall be a dense asphéltic Concrete.
3.21.2. The maximum i;@g size shall be 8 mm (tolerances allow from 6.3 mm
to 10 mm).
3.2.1.3. The thickng€ss of the wearing course shall be > 30 mm.
3.2.1.4. Th i shall be a straight penetration grade bitumen without

m ion.
3.2.2. Qe ign guidelines
S a guide to the surface constructor, an aggregate grading curve which will
give desired characteristics is shown in Figure 2. In addition, Table 1 gives

some guidelines in order to obtain the desired texture and durability. The
grading curve fits the following formula:

P (% passing) = 100 - (d/dyqx) 1/2

Where:
d = square mesh sieve size, in mm
Oinax = 8 mm for the mean curve

= 10 mm for the lower tolerance curve

= 6.3 mm for the upper tolerance curve
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Figure 2
Grading curve of the aggregate in the asphaltic mix with tolerances
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In addition to the above, the following recommendations are given:

1620 25 32

Sicve size in mm

(@  The sand fraction (0.063 mm < square mesh sieve size < 2 mm) shall
include no more than 55 per cent natural sand and at least 45 per cent

crushed sand;

(b)  The base and sub-base shall ensure a good stability and evenness,

according to best road construction practice;

(c)  The chippings shall be crushed (100 per cent crushed faces) and of a

material with a high resistance to crushing;
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(d)  The chippings used in the mix shall be washed:;
(e)  No extra chippings shall be added onto the surface;

4] The binder hardness expressed as PEN value shall be 40 - 60, 60 - 80
or even 80 - 100 depending on the climatic conditions of the country.
The rule is that as hard a binder as possible shall be used, provided
this is consistent with common practice;

(g)  The temperature of the mix before rolling shall be chosen so as to
achieve by subsequent rolling the required voids content. In order to
increase the probability of satisfying the specifications of
paragraphs 2.1. to 2.4. above, the compactness shall be studied not
only by an appropriate choice of mixing temperature, but also by an
appropriate number of passings and by the choice of compacting
vehicle.

Table 1
Design guidelines \*

Target values < P
By total mass B ssmhe
of mix gregate Tolerances
S
Mass of stones, \
square mesh sieve (SM) >2 mm 476 % 50.5% 5 %
Mass of sand 0.063 < SM <2 mm @3/0 40.2 % 5%
o)
Mass of filler SM < 0.063 mm (\"-’8.8 % 9.3% +5 %
1 A J
Mass of binder (bitumen) .('0\ 5.8% N.A. +0.5 %
Max. chipping size \ 8 mm 6.3 -10 mm
o~
Binder hardness u (see paragraph 3.2.2. ()
Polished Stone Values(PSV >50
A

Compactness, reh@o\/larshall 98 %
Compactness \
4, Test method
4.1. Measurement of the residual voids content

For the purpose of this measurement, cores have to be taken from the track in
at least four different positions, which are equally distributed in the test area
between lines AA and BB (see Figure 1). In order to avoid in homogeneity
and unevenness in the wheel tracks, cores should not be taken in wheel tracks
themselves, but close to them. Two cores (minimum) should be taken close to
the wheel tracks and one core (minimum) should be taken approximately
midway between the wheel tracks and each microphone location.

If there is a suspicion that the condition of homogeneity is not met
(see paragraph 2.4. above), cores shall be taken from more locations within
the test area.
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The residual voids content has to be determined for each core, then the
average value from all cores shall be calculated and compared with the
requirement of paragraph 2.1. of this annex. In addition, no single core shall
have a voids value, which is higher than 10 per cent.

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

4.2. Sound absorption coefficient

The sound absorption coefficient (normal incidence) shall be measured by the
impedance tube method using the procedure specified in 1ISO 30534-1:1996
or 1ISO 10534-2:1998.

Regarding test specimens, the same requirement@@e followed as

regarding the residual voids content (see paragraph bove). The sound
absorption shall be measured in the range betweep-400 Hz and 800 Hz and in
the range between 800 Hz and 1,600 Hz (at | he centre frequencies of
third octave bands) and the maximum val Il be identified for both of
these frequency ranges. Then these values) for all test scores, shall be
averaged to constitute the final result.\

4.3. Volumetric macro-texture mea&@
For the purpose of this stan xture depth measurements shall be made
on at least 10 positions e paced along the wheel tracks of the test strip
emvto compare with the specified minimum texture

and the average value
depth. See Standar 844:2014 for description of the procedure.

5. Stability in time and Maintenance

5.1. Age infLue

In co \with any other surfaces, it is expected that the tyre rolling sound
lev sured on the test surface may increase slightly during the first
éwonths after construction.

The surface will achieve its required characteristics not earlier than four
weeks after construction. The influence of age on the noise from trucks is
generally less than that from cars.

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

5.2. Maintenance of the surface

Loose debris or dust, which could significantly reduce the effective texture
depth shall be removed from the surface. In countries with winter climates,
salt is sometimes used for de-icing. Salt may alter the surface temporarily or
even permanently in such a way as to increase noise and is therefore not
recommended.
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5.3. Repaving the test area

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

6. Documentation of the test surface and of tests performed on it
6.1. Documentation of the test surface

The following data shall be given in a document describing the test surface:
6.1.1. The location of the test track;

6.1.2. Type of binder, binder hardness, type of aggregate, maximum theoretical
density of the concrete (DR), thickness of the wearing course and grading
curve determined from cores from the test track;

6.1.3. Method of compaction (e.g. type of roller, roller mass, numt%asses);

6.1.4. Temperature of the mix, temperature of the ambi and wind speed
during laying of the surface;

6.1.5. Date when the surface was laid and contractor; @

6.1.6. All or at least the latest test result, includ%%

6.1.6.1. The residual voids content of each coge'\ﬁ

6.1.6.2. The locations in the test area frorr@e the cores for voids measurements
have been taken; @

6.1.6.3. The sound absorption co ient of each core (if measured). Specify the
results both for each co each frequency range as well as the overall
average;

6.1.6.4. The locations Q test area from where the cores for absorption
measurement Raye Been taken;

6.1.6.5. Textur e@including the number of tests and standard deviation;

6.1.6.6. Th@tion responsible for tests according to paragraphs 6.1.6.1.
a@ .2. above and the type of equipment used,;

6.1.6.7. %ate of the test(s) and date when the cores were taken from the test track.

6.2. ocumentation of vehicle noise tests conducted on the surface

In the document describing the vehicle noise test(s) it shall be stated whether
all the requirements of this standard were fulfilled or not. Reference shall be
given to a document according to paragraph 6.1. above describing the results
which verify this.
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Annex 5
Test procedures for measuring wet grip

(A) - C1 category tyres

1. Reference standards

The following documents listed apply.

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

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

1.3. ASTM E 965-96 (Reapproved 2006), Standard Test @ or Measuring
Pavement Macrotexture Depth Using a Volumetric T ue.

1.4, ASTM E 1136-93 (Reapproved 2003), Standar@ecification for a Radial
Standard Reference Test Tire P195/75R14.

1.5. ASTM F 2493-08, Standard Specificatigp for a Radial Standard Reference
Test Tire P225/60R16. \

2. Definitions Q
For the purposes of testing wi f C1 tyres:

2.1. "Test run" means a si s of a loaded tyre over a given test track
surface.

2.2. "Test tyre(s)" n@andidate tyre, a reference tyre or a control tyre or tyre
set that is usediin a fest run.

2.3. "Candidat@’tyge(s) (T)" means a tyre or a tyre set that is tested for the purpose
of calcb( its wet grip index.

2.4. "R e tyre(s) (R)" means a tyre or a tyre set that has the characteristics
indicated in the ASTM F 2493-08 and referred to as the Standard Reference

est Tyre.

2.5. "Control tyre(s) (C)" means an intermediate tyre or a set of intermediate tyres
which is used when the candidate tyre and the reference tyre cannot be
directly compared on the same vehicle.

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

2.7. "Braking Force Coefficient of a tyre (BFC)" means the ratio of the braking
force to the vertical load.

2.8. "Peak braking force coefficient of a tyre” means the maximum value of a tyre
braking force coefficient that occurs prior to wheel lockup as the braking
torque is progressively increased.

47



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4
Annex 5

2.9. "Lockup of a wheel" means the condition of a wheel in which its rotational
velocity about the wheel spin axis is zero and it is prevented from rotating in
the presence of applied wheel torque.

2.10. "Vertical load" means the load in newton imposed on the tyre perpendicular
to the road surface.

2.11. "Tyre test vehicle" means a dedicated special purpose vehicle which has
instruments to measure the vertical and the longitudinal forces on one test
tyre during braking.

2.12. "SRTT14" means the ASTM E 1136-93 (Reapproved 2003), Standard
Specification for a Radial Standard Reference Test Tire P195/75R14.
2.13. "SRTT16" means the ASTM F 2493-08, Standard Specification for a Radial

Standard Reference Test Tire P225/60R16.
3. General test conditions *
3.1. Track characteristics \

The test track shall have the following characteristics

3.1.1. The surface shall have a dense asphalt surface withya uniform gradient of not
more than 2 per cent and shall not deviate mo 6 mm when tested with
a 3 m straight edge.

3.1.2. The surface shall have a pavement qf, un age, composition, and wear.
The test surface shall be free of loos| rial and foreign deposits.

3.1.3. The maximum chipping size e 10 mm (tolerances permitted from

be measured in accor with ASTM E 965-96 (Reapproved 2006).

8 mm to 13 mm). @
3.1.4. The texture depth as ;n@ y a sand patch shall be 0.7 £ 0.3 mm. It shall

3.1.5. The wetted fri operties of the surface shall be measured with either
method (a) or paragraph 3.2.

3.2. Metho s§)asure the wetted frictional properties of the surface

3.2.1. Briti ulum Number (BPN) method (a)

tish Pendulum Number method shall be as defined in ASTM E 303-93
eapproved in 2008).

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

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

BPN shall be corrected by the wetted road surface temperature. Unless
temperature correction recommendations are indicated by the British
pendulum manufacturer, the following formula is used:

BPN = BPN (measured value) + temperature correction
Temperature correction = -0.0018 t 2+ 0.34 t - 6.1

Where t is the wetted road surface temperature in degrees Celsius.
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Effects of slider pad wear: the pad shall be removed for maximum wear when
the wear on the striking edge of the slider reaches 3.2 mm in the plane of the
slider or 1.6 mm vertical to it in accordance with paragraph 5.2.2. and
Figure 3 of ASTM E 303-93 (Reapproved 2008).

For the purpose of checking track surface BPN consistency for the
measurement of wet grip on an instrumented passenger car: the BPN values
of the test track should not vary over the entire stopping distance so as to
decrease the dispersion of test results. The wetted frictional properties of the
surface shall be measured five times at each point of the BPN measurement
every 10 meters and the coefficient of variation of the averaged BPN shall
not exceed 10 per cent.

3.2.2. ASTM E 1136 Standard Reference Test Tyre method (b)

By derogation with paragraph 2.4. above, this method uses the reference tyre
that has the characteristics indicated in the ASTM E 1136-934(Reapproved
2003) and referred to as SRTT14.

The average peak braking force coefficient (upeak,ave)GQQTTM shall be

0.7 £ 0.1 at 65 km/h.

The average peak braking force coefficient (Hpeaae) Of the SRTT14 shall be
corrected for the wetted road surface tem% ollows:

Peak braking force coefficient (HpeacaveN= Jo€2K braking force coefficient
(measured) + temperature correction

Temperature correction = 0.0035 QO)
Where t is the wetted road s mperature in degrees Celsius.

3.3. Atmospheric conditions

The wind COWM interfere with wetting of the surface (wind-
d)s

shields are all

Both the wette rface temperature and the ambient temperature shall be
@nd 20 °C for snow tyres and 5 °C and 35 °C for normal tyres.

n&
Th \d surface temperature shall not vary during the test by more than
1

Qhe ambient temperature must remain close to the wetted surface
mperature; the difference between the ambient and the wetted surface
temperatures must be less than 10 °C.

betwee

4, Testing methods for measuring wet grip

For the calculation of the wet grip index (G) of a candidate tyre, the wet grip
braking performance of the candidate tyre is compared to the wet grip
braking performance of the reference tyre on a vehicle travelling straight
ahead on a wet, paved surface. It is measured with one of the following
methods:

(@)  Vehicle method consisting of testing a set of tyres mounted on an
instrumented passenger car;

(b)  Testing method using a trailer towed by a vehicle or a tyre test
vehicle, equipped with the test tyre(s).
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4.1. Testing method (a) using an instrumented passenger car
4.1.1. Principle

The testing method covers a procedure for measuring the deceleration
performance of C1 tyres during braking, using an instrumented passenger car
equipped with an Antilock Braking System (ABS), where "instrumented
passenger car' means a passenger car that is fitted with the measuring
equipment listed in paragraph 4.1.2.2. below for the purpose of this testing
method. Starting with a defined initial speed, the brakes are applied hard
enough on four wheels at the same time to activate the ABS. The average
deceleration is calculated between two pre-defined speeds.

4.1.2. Equipment
41.2.1. Vehicle
Permitted modifications on the passenger car are as follows:
ﬂted on the

(@8  Those allowing the number of tyre sizes that can

vehicle to be increased; Q
(b)  Those permitting automatic activation of th king device to be

installed; @

(¢)  Any other modification of the bra% m is prohibited.

4.1.2.2. Measuring equipment
The vehicle shall be fitted with a@fsuitable for measuring speed on a

wet surface and distance covere een two speeds.

To measure vehicle speed@mh wheel or non-contact speed-measuring
system shall be used.

4.1.3. Conditioning of the ack and wetting condition

The test track @‘ shall be watered at least half an hour prior to testing in
order to equali e surface temperature and water temperature. External
watering should be supplied continuously throughout testing. For the whole
testin \ e water depth shall be 1.0 £ 0.5 mm, measured from the peak
of ement.

st track should then be conditioned by conducting at least ten test runs
with tyres not involved in the test programme at 90 km/h.

4.1.4, Tyres and rims
4.14.1. Tyre preparation and break-in

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

Fit the test tyres on rims specified by a recognized tyre and rim standards
organization as listed in Appendix 4 to Annex 6 to this Regulation.

4.1.4.2. Tyre load

The static load on each axle tyre shall lie between 60 per cent and 90 per cent
of the tested tyre load capacity. Tyre loads on the same axle should not differ
by more than 10 per cent.
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4.1.4.3. Tyre inflation pressure

On the front and rear axles, the inflation pressures shall be 220 kPa (for
standard- and extra-load tyres). The tyre pressure should be checked just
prior to testing at ambient temperature and adjusted if required.

4.15. Procedure
4.15.1. Test run

The following test procedure applies for each test run.
4.15.1.1. The passenger car is driven in a straight line up to 85 + 2 km/h.

4.15.1.2. Once the passenger car has reached 85 + 2 km/h, the brakes are always
activated at the same place on the test track referred to as "braking starting
point”, with a longitudinal tolerance of 5 m and a transverse tolerance of 0.5 m.

4.15.1.3. The brakes are activated either automatically or manually. *
\) detection

4.15.1.3.1. The automatic activation of the brakes is performed by m
system made of two parts, one indexed to the test tr e on board the
passenger car.

4.1.5.1.3.2. The manual activation of the brakes depends 01@ type of transmission as
follows. In both cases, a minimum of 600 rts is required.

For manual transmission, the driver sho re ase the clutch and depress the
brake pedal sharply, holding it downgas long as necessary to perform the
measurement.

For automatic transmission, @ver should select neutral gear and then
%&

depress the brake pedal s » holding it down as long as necessary to
perform the measurement:

4.15.1.4. The average decele iS calculated between 80 km/h and 20 km/h.

If any of t@ ifications listed above (including speed tolerance,
longitudinal and=transverse tolerance for the braking starting point, and
braking# e) are not met when a test run is made, the measurement is
dlscar%\xn a new test run is made.

4.15.2.

number of test runs are made in order to measure the wet grip index of a
et of candidate tyres (T) according to the following procedure, whereby each
test run shall be made in the same direction and up to three different sets of
candidate tyres may be measured within the same test cycle:

4.15.2.1. First, the set of reference tyres are mounted on the instrumented passenger
car.

4.15.2.2. After at least three valid measurements have been made in accordance with
paragraph 4.1.5.1. above, the set of reference tyres is replaced by a set of
candidate tyres.

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

4.15.24. The test cycle is closed by three more valid measurements of the same set of
reference tyres as at the beginning of the test cycle.
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Examples:

(@)  The run order for a test cycle of three sets of candidate tyres (T1 to
T3) plus a set of reference tyres (R) would be the following:

R-T1-T2-T3-R

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

R-T1-T2-T3-R-T4-T5-R
4.1.6. Processing of measurement results
4.1.6.1. Calculation of the Average Deceleration (AD)

The Average Deceleration (AD) is calculated for each valid test run in m/s®as
follows:

s? _g? *
) o~
Where:
St is the final speed in m/s; S¢ = 20 km/h@#

S; is the initial speed in m/s; S;= 80 km/h% 221222 m/s

d is the distance covered between S@&& in meter.

4.1.6.2. Validation of results @
The AD coefficient of vari calculated as follows:
(Standard deviation / x 100.

consecutive g three tests runs of the reference tyre set is higher than
3 per cent, all should be discarded and the test repeated for all test tyres

(the candjdategtyres and the reference tyres).
\

Fo% didate tyres (T): The AD coefficients of variation are calculated
for candidate tyre set. If one coefficient of variation is higher than 3 per

Qm—we data should be discarded and the test repeated for that candidate tyre
S

For the refereri?O R): If the AD coefficient of variation of any two
up

et.
4.1.6.3. Calculation of adjusted average deceleration (Ra)

The Average Deceleration (AD) of the reference tyre set used for the
calculation of its braking force coefficient is adjusted according to the
positioning of each candidate tyre set in a given test cycle.

This adjusted AD of the reference tyre (Ra) is calculated in m/s? in
accordance with Table 1 where R; is the average of the AD values in the first
test of the reference tyre set (R) and R; is the average of the AD values in the
second test of the same reference tyre set (R).
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Table 1
Number of sets of candidate tyres Set of candidate tyres Ra
within one test cycle
1 T1 Ra=1/2 (R + Ry)
(Ri-T1-R,)
5 T1 Ra=2/3 R; + 1/3 R,
(Rl'Tl-TZ'Rz) T2 Ra=1/3 R1 +2/3 Rz
T1 Ra=3/4R;+1/4 R,
3 T2 Ra=1/2 (R, +Ry)
(Ri-T1-T2-T3-Ry)
T3 Ra=1/4 R, + 3/4 R,
4.1.6.4. Calculation of the Braking Force Coefficient (BFC) “

The Braking Force Coefficient (BFC) is calculated raking on the two
axles according to Table 2 where Ta (a =1, 2 or 3) is the average of the AD
values for each candidate tyre (T) set that is part est cycle.

Table 2 \\

Test Tyre Brakingforce Coefficient

Reference tyre BF@— | Ra/g |
Candidate tyre @(T) = | Ta/g]

g is the acceleration due to gravity, g = 9.81 mé

4.1.6.5. Calculation of the wet«@grip.index of the candidate tyre
The wet grip i@ e candidate tyre G(T) is calculated as follows:

Q X125 +ax (-t )+ bx( BFC(R) 4,0)}102

BFC(R )
t is the measured wet surface temperature in degree Celsius when
the candidate tyre (T) is tested

to is the wet surface reference temperature condition, t, = 20 °C for
normal tyres and t,= 10 °C for snow tyres

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

a= -0.4232 and b = -8.297 for normal tyres, a = 0.7721 and b = 31.18
for snow tyres [a is expressed as (1/°C)]
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4.1.7. Wet grip performance comparison between a candidate tyre and a reference
tyre using a control tyre
4.1.7.1. General

Where the candidate tyre size is significantly different from that of the
reference tyre, a direct comparison on the same instrumented passenger car
may not be possible. This testing method uses an intermediate tyre,
hereinafter called the control tyre as defined in paragraph 2.5. above.

4.1.7.2. Principle of the approach

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

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

The specifications listed in paragraphs 4.1.2. to 4.1.4&p|y.
The first test cycle is a comparison between the ¢ | tyre set and the
reference tyre set. @

The second test cycle is a comparison bet %e candidate tyre set and the
control tyre set. It is done on the same test track and during the same day as
the first test cycle. The wetted surfac&temperature shall be within 5 °C of
the temperature of the first test cycl€. same control tyre set shall be used
for the first and the second test c@ )

The wet grip index of the c@e tyre G(T) is calculated as follows:
G(T)=G1x G, @
Where: O

G, is the rélative wet grip index of the control tyre (C) compared to the
rgf e tyre (R) calculated as follows:

(C) x 125 + ax(t_t0)+bx[m —1.0Hx10-2

G
Qé BFC(R) BFC(R,)

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

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

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

When irregular wear or damage results from tests, or when wear influences
the test results, the use of the tyre shall be discontinued.

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

The measurements are conducted on test tyres mounted on a trailer towed by
a vehicle (hereafter referred to as tow vehicle) or on a tyre test vehicle. The
brake in the test position is applied firmly until sufficient braking torque is
generated to produce the maximum braking force that will occur prior to
wheel lockup at a test speed of 65 km/h.

4.2.2. Equipment

4.2.2.1. Tow vehicle and trailer or tyre test vehicle

The tow vehicle or the tyre test vehicle shall have h\ﬁmbility of
maintaining the specified speed of 65 + 2 km/h eve u@s maximum
braking forces.

The trailer or the tyre test vehicle shall be equippgd, with one place where the
tyre can be fitted for measurement purposes h called 'test position' and

the following accessories: Q
@) Equipment to activate brakes ip th position;

(b) A water tank to store sufgsa water to supply the road surface
wetting system, unless e watering is used,;

(c) Recording equipme@ecord signals from transducers installed at

the test position monitor water application rate if the self-
watering optior@

The maximum of toe-settings and camber angle for the test position

shall be Wltth5° with maximum vertical load. Suspension arms and

bushings shall have sufficient rigidity necessary to minimize free play and

ensure t ance under application of maximum braking forces. The

sus e ystem shall provide adequate load-carrying capacity and be of
sign as to isolate suspension resonance.

Q est position shall be equipped with a typical or special automotive brake
ystem which can apply sufficient braking torque to produce the maximum
value of braking test wheel longitudinal force at the conditions specified.

The brake application system shall be able to control the time interval
between initial brake application and peak longitudinal force as specified in
paragraph 4.2.7.1. below.

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

The trailer or the tyre test vehicle shall have provisions for adjustment of
vertical load as specified in paragraph 4.2.5.2. below
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4.2.2.2. Measuring equipment

The test wheel position on the trailer or the tyre test vehicle shall be equipped
with a rotational wheel velocity measuring system and with transducers to
measure the braking force and vertical load at the test wheel.

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

(@)  Overall system accuracy, force: +1.5 per cent of the full scale of the
vertical load or braking force;

(b)  Overall system accuracy, speed: 1.5 per cent of speed or £1.0 km/h,
whichever is greater.

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

Braking forces: The braking force-measuring transdu \hﬁl measure
longitudinal force generated at the tyre—road interf; esult of brake

application within a range from O per cent to at | 5 per cent of the
applied vertical load. The transducer design ape, location shall minimize
inertial effects and vibration-induced mechanl nance.

Vertical load: The vertical Ioad—meas in sducer shall measure the
vertical load at the test position durin plication. The transducer shall
have the same specifications as desci reV|oust.

Signal conditioning and recor system: All signal conditioning and
recording equipment shall p inear output with necessary gain and data
reading resolution to me specified previous requirements. In addition,
the following requirements ‘apply:

(@  The minj LQ quency response shall be flat from 0 Hz to 50 Hz
(100 Hz) wi +1 per cent full scale;

(b) Th tgnal-to-noise ratio shall be at least 20/1;

(c) s\}\gam shall be sufficient to permit full-scale display for full-scale
ut signal level,

The input impedance shall be at least ten times larger than the output
impedance of the signal source;

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

4.2.3. Conditioning of the test track

The test track should be conditioned by conducting at least ten test runs with
tyres not involved in the test program at 65 + 2 km/h.
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4.24. Wetting conditions

The tow vehicle and trailer or the tyre test vehicle may be optionally
equipped with a pavement-wetting system, less the storage tank, which, in the
case of the trailer, is mounted on the tow vehicle. The water being applied to
the pavement ahead of the test tyres shall be supplied by a nozzle suitably
designed to ensure that the water layer encountered by the test tyre has a
uniform cross section at the test speed with a minimum splash and overspray.

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

The water shall strike the pavement 250 mm to 450 mm ahead of the centre
of tyre contact. The nozzle shall be located 25 mm above the pavement or at
the minimum height required to clear obstacles which the tester is expected to
encounter, but in no case more than 100 mm above the pavem *

tread and

The water layer shall be at least 25 mm wider than the

applied so the tyre is centrally located between the e er delivery rate
shall ensure a water depth of 1.0 £ 0.5 mm and shall sistent throughout
the test to within £10 per cent. The volume of water per unit of wetted width
shall be directly proportional to the test speed uantity of water applied
at 65 km/h shall be 18 I/s per meter of wi etted surface in case of a
water depth of 1.0 mm.

4.2.5 Tyres and rims Q
4.25.1. Tyre preparation and break-in @
The test tyres shall be tri@ to remove all protuberances on the tread
nts or flashes at mould junctions.

surface caused by mm@
The test tyre shab ounted on the test rim declared by the tyre

manufacturer CJ
A proper bead should be achieved by the use of a suitable lubricant.
Excessive Useyof lubricant should be avoided to prevent slipping of the tyre

on th& rim

Th tyres/rim assemblies shall be stored in a location for a minimum of
ours such that they all have the same ambient temperature prior to

testing. They should be shielded from the sun to avoid excessive heating by

solar radiation.

For tyre break-in, two braking runs shall be performed under the load,
pressure and speed as specified in paragraphs 4.2.5.2, 4.2.5.3 and 4.2.7.1
respectively.

4.2.5.2. Tyre load
The test load on the test tyre is 75 + 5 per cent of the tyre load capacity.
4.25.3. Tyre inflation pressure

The test tyre cold inflation pressure shall be 180 kPa for standard-load tyres.
For extra-load tyres, the cold inflation pressure shall be 220 kPa.

The tyre pressure should be checked just prior to testing at ambient temperature and
adjusted if required.
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4.2.6. Preparation of the tow vehicle and trailer or the tyre test vehicle
4.26.1. Trailer

For one axle trailers, the hitch height and transverse position shall be adjusted
once the test tyre has been loaded to the specified test load in order to avoid
any disturbance of the measuring results. The longitudinal distance from the
centre line of the articulation point of the coupling to the transverse centre
line of the axle of the trailer shall be at least ten times the "hitch height" or
the "coupling (hitch) height".

4.2.6.2. Instrumentation and equipment

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

4.2.7. Procedure *
42.7.1. Test run Q\
The following procedure applies for each test run:

4.2.7.1.1. The tow vehicle or the tyre test vehicle is dri onto the test track in a
straight line at the specified test speed 65 £ 2 L%@

4.2.7.1.2. The recording system is launched. Q
4.2.7.1.3. Water is delivered to the pavement arﬁo the test tyre approximately 0.5 s
prior to brake application (for inter| ering system).

wetted frictional properties surface and sand depth in accordance with

427.1.4.  The trailer brakes are activate:t\@n 2 meters of a measurement point of the
paragraphs 3.1.4. andr% bove. The rate of braking application shall be
rval

such that the time i between initial application of force and peak
longitudinal for i@ range 0.2st0 0.5s.
4.2.7.1.5. The recording@w is stopped.

427.2. Test c;ol\KoC)

A nm f test runs are made in order to measure the wet grip index of the
c% tyre (T) according to the following procedure, whereby each test

all be made from the same spot on the test track and in the same
direction. Up to three candidate tyres may be measured within the same test
cycle, provided that the tests are completed within one day.

4.2.7.2.1. First, the reference tyre is tested.

4.2.7.2.2. After at least six valid measurements are performed in accordance with
paragraph 4.2.7.1. above, the reference tyre is replaced by the candidate tyre.

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

4.2.7.2.4. The test cycle is closed by six more valid measurements of the same
reference tyre as at the beginning of the test cycle.
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Examples:

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

R-T1-T2-T3-R

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

R-T1-T2-T3-R-T4-T5-R
4.2.8. Processing of measurement results
4.2.8.1. Calculation of the peak braking force coefficient

The tyre peak braking force coefficient (L) IS the highest value of p(t)
before lockup occurs calculated as follows for each test run. Analogue signals
should be filtered to remove noise. Digitally recorded signals mast be filtered
using a moving average technique. §

) OQ

u(t) = At

Where: %
p(t)  is the dynamic tyre braking force@ient in real time;
fh(t) is the dynamic braking force&i time, in N;
fv(t) is the dynamic vertical Io@‘n eal time, in N.

4.2.8.2. Validation of results

The ppeak coefficient ofg¥ariation is calculated as follows:

(Standard deviati erage) x 100
For the refere e (R): If the coefficient of variation of the peak braking

force cogffiCient (Upeax) Of the reference tyre is higher than 5 per cent, all data
should&%' arded and the test repeated for all test tyres (the candidate
tyr the reference tyre).

the candidate tyre(s) (T): The coefficient of variation of the peak braking

orce coefficient (M) is calculated for each candidate tyre. If one

oefficient of variation is higher than 5 per cent, the data should be discarded
and the test repeated for this candidate tyre.

4.2.8.3. Calculation of the adjusted average peak braking force coefficient

The average peak braking force coefficient of the reference tyre used for the
calculation of its braking force coefficient is adjusted according to the
positioning of each candidate tyre in a given test cycle.

This adjusted average peak braking force coefficient of the reference tyre
(Ra) is calculated in accordance with Table 3 where R; is the average peak
tyre braking coefficient in the first test of the reference tyre (R) and R, is the
average peak tyre braking coefficient in the second test of the same reference
tyre (R).
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Table 3
Number of candidate tyre(s) within one Candidate tyre Ra
test cycle
1 1 Ra=1/2 (Rl + Rz)
(R1-T1-R2)
T1 Ra=2/3R; +1/3R,
2
(R1-T1-T2-R2) ) Ra=1/3R; +2/3 R,
T1 Ra=3/4R;+1/4R,
3 T2 Ra=1/2 (R]_ +Rz)
(R1-T1-T2-T3-R2)
T3 Ra=14R; +3/4R,

The average value of the peak braking coefficient kave) 1S calculated
according to Table 4 whereby Ta (a = 1, 2 or 3).is the average of the peak
braking force coefficients measured for one % idate tyre within one test

cycle. 0
Table 4 X\'
Test tyre upe@
=

Reference tyre %&,a\,e(R):Ra as per Table 3

Candidate tyre !.0\ Hpeak ave(T) = Ta
4.2.8.5. Calculation of&@}p index of the candidate tyre

The wet grip i f the candidate tyre (G(T)) is calculated as follows:

LN
4284 Calculation of the average peak braking coefficient (upi::f \

R
x 125+ a x (t—ty) + bx Mpeakae®R) ) o) g
Hpeak ave (Ro)

Q»},e;
is the measured wet surface temperature in degree Celsius

when the candidate tyre (T) is tested

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

Mpeak ave(Ro) = 0.85 is the peak braking force coefficient for the reference tyre
in the reference conditions

a= -0.4232 and b = -8.297 for normal tyres, a = 0.7721 and b =
31.18 for snow tyres [a is expressed as (1/°C)].
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(B) — C2 and C3 category tyres
1. General test conditions
1.1. Track characteristics

The surface shall be a dense asphalt surface with a uniform gradient of not
more than two per cent and shall not deviate more than 6 mm when tested
with a 3 m straight edge.

The test surface shall have a pavement of uniform age, composition, and
wear. The test surface shall be free of loose material or foreign deposits.

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

The sand depth measured as specified in EN13036-1:2001 and ASTM E 965-
96 (reapproved 2006) shall be 0.7 + 0.3 mm.

The surface friction value for the wetted track shall be established by one or
other of the following methods according to the discretion o\ Contracting

Party. Q
1.1.1. Standard Reference Test Tyre (SRTT) method

The average peak braking coefficient (1 peak avegage) of the ASTM E1136 -
93 (reapproved 2003) reference tyre (Test met| %ng a trailer or a tyre test
vehicle as specified in clause 2.1) shall J +/- 0.1 (at 65 km/h and
180 kPa). The measured values shallNbe )corrected for the effects of

temperature as follows: 5\
pbfc = pbfc (measured) + 0.0035 - (-
Where "t" is the wetted track @ temperature in degrees Celsius.

The test shall be conduc ihg the lanes and length of the track to be used
for the wet grip test.

For the traileresting is run in such a way that braking occurs within
ce

10 meters dist where the surface was characterized.
1.1.2. British Eere;m Number (BPN) method
British Pendulum Number (BPN) British Pendulum Tester

The a
me:s specified in ASTM E 303-93 (reapproved 2008) using the Pad as
0

Q cified in ASTM E 501-08 shall be (50 + 10) BPN after temperature
rrection.

PN shall be corrected by the wetted road surface temperature. Unless
temperature correction recommendations are indicated by the British
pendulum manufacturer the following formula can be used:

BPN = BPN (measured value) — (0.0018 - t2) + 0.34 - t - 6.1
Where: "t" is the wetted road surface temperature in degrees Celsius.

Effects of slider pad wear: the pad should be removed for maximum wear
when the wear on the striking edge of the slider reaches 3.2 mm in the plane
of the slider or 1.6 mm vertical to it.

Check the test track testing surface BPN consistency for the measurement of
wet grip on a standard vehicle.

61



MYANMAR STANDARD(DRAFT)

DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4
Annex 5

62

1.1.3.

1.2.

1.3.

1.4.

2.1.
2.1.1.

Q For C2 tyres
SRTT 225/75 R 16 C LI=116/114

In the lanes of the track to be used during the wet grip tests, the BPN shall be
measured at intervals of 10 m along the length of the lanes. The BPN shall be
measured 5 times at each point and the coefficient of variation of the BPN
averages shall not exceed 10 per cent.

The Type Approval Authority shall satisfy itself of the characteristics of the
track on the basis of evidence produced in test reports.

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

If a track-side system is used, the test surface shall be wetted for at least half
an hour prior to testing in order to equalize the surface temperature and water
temperature. It is recommended that track-side wetting be continuously
applied throughout testing.

The water depth shall be between 0.5 and 2.0 mm.
The wind conditions shall not interfere with wetting of tl@ace (wind-

shields are permitted).
The ambient and the wetted surface temperature sh ween 5 °C and
35 °C and shall not vary during the test by more than 3Q_(

In order to cover the range of the tyre sizes fitti@m commercial vehicles,
three Standard Reference Testing Tyre (SR T@es shall be used to measure
the relative wet index:

(8  SRTT 315/70R22.5 LI:154/1NSTM F2870
(b)  SRTT 245/70R19.5 LI=1 47 ASTM F2871
(c) SRTT 225/75R 16 C /114, ASTM F2872

The three standard refer, testing tyre sizes shall be used to measure the
relative wet index as s in the following table:
N
(' ‘\) For C3 tyres
arrow family Wide family
( inal < 285 mm SNominal > 285 mm

@345/70R19.5 LI=136/134 | SRTT 315/70R22.5 LI=154/150

Snominal = TYre nominal section width

Test procedure
The comparative wet grip performance shall be established using either:
(@)  Atrailer or special purpose tyre evaluation vehicle; or

(b) A standard production vehicle (M,, Mz N; N, or N3 category) as
defined in the Consolidated Resolution on the Construction of
Vehicles (R.E.3.) contained in ECE/TRANS/WP.29/78/Rev.4, para. 2.

Trailer or special purpose tyre evaluation vehicle procedure

The measurements are conducted on (a) tyre(s) mounted on a trailer towed by
a vehicle or a tyre test vehicle.
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The brake on the test position is applied firmly until sufficient braking torque
results to produce maximum braking force that will occur prior to wheel
lockup at a test speed of 50 km/h. The trailer, together with the towing
vehicle, or the tyre evaluation vehicle shall comply with the following
requirements:

2.1.1.1. Be capable of exceeding the upper limit for the test speed of 50 km/h and of
maintaining the test speed requirement of (50 = 2) km/h even at the
maximum level of application of braking forces;

2.1.1.2. Be equipped with an axle providing one test position having an hydraulic
brake and actuation system that can be operated at the test position from the
towing vehicle if applicable. The braking system shall be capable of
providing sufficient braking torque to achieve the peak brake force
coefficient over the range of tyre sizes and tyre loads to be tested;

2.1.1.3. Be capable of maintaining longitudinal alignment (toe) and camber of the test
wheel and tyre assembly throughout the test within +£0.5° o atic figures
achieved at the test tyre loaded condition; Q

2.1.1.4. In the case a track wetting system is incorporated:

The system shall be able to deliver the water such that the tyre and track
surface in front of the tyre are wetted before/thie start of braking and

throughout the duration of the test. The ap ay be optionally equipped
with a pavement-wetting system, less tr@ge tank, which, in the case of
icl

the trailer, is mounted on the tow icle™The water being applied to the
pavement ahead of the test tyres be supplied by a nozzle suitably
designed to ensure that the wal r encountered by the test tyre has a
uniform cross section at the te Qﬂd with a minimum splash and overspray.

The nozzle configuration
directed toward the tes

sition shall ensure that the water jets shall be
nd pointed toward the pavement at an angle of
15 to 30°. The wa strike the pavement 0.25 to 0.5 m ahead of the
centre of tyre . The nozzle shall be located 100 mm above the
pavement or the mihimum height required to clear obstacles which the tester
is expected=to encounter, but in no case more than 200 mm above the
pavem water layer shall be at least 25 mm wider than the test tyre
X)plied so the tyre is centrally located between the edges. The
f water per unit of wetted width shall be directly proportional to the
speed. The quantity of water applied at 50 km/h shall be 14 I/s per meter
f the width of the wetted surface. The nominal values of rate of water
pplication shall be maintained within £10 per cent.

2.1.2. Test procedure

2.1.2.1. Fit the test tyres on rims specified by a recognized tyre and rim standards
organization as listed in Appendix 4 to Annex 6 to this Regulation. Ensure
proper bead seating by the use of a suitable lubricant. Excessive use of
lubricant should be avoided to prevent slipping of the tyre on the wheel rim.

Check the test tyres for the specified inflation pressure at ambient
temperature (cold), just prior to testing. For the purpose of this standard the
testing tyre cold inflation pressure P, shall be calculated as follows:

1.25
P, =P x(&]
Q

r
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Where:

P, = Inflation pressure marked on the sidewall. If P, is not marked on the
sidewall refer to the specified pressure in applicable tyre standards
manuals corresponding to maximum load capacity for single
applications

Q:= The static test load of the tyre

Q,= The maximum mass associated with the load capacity index of the
tyre

2.1.2.2. For tyre break-in, two braking runs are performed. The tyre shall be
conditioned for a minimum of two hours adjacent to the test track such that it
is stabilized at the ambient temperature of the test track area. The tyre(s) shall
not be exposed to direct sunshine during conditioning.

2.1.2.3. The load conditions for testing shall be 75 + 5 per cent of the value
corresponding to the load index. \
r

2.1.2.4. Shortly before testing, the track shall be conditioned b e?a gout at least
ten braking test runs at 50 km/h on the part of the be used for the
performance test programme but using a tyre gl involved in that

programme; @

2.1.25. Immediately prior to testing, the tyre inflati @ssure shall be checked and
reset, if necessary, to the values given infgaragraph 2.1.2.1.

2.1.2.6. The test speed shall be at 50 + 2 km/h"and shall be maintained between these
limits throughout the test run.

2.1.2.7. The direction of the test shall @same for each set of tests and shall be the
same for the test tyre as th for the SRTT with which its performance is

to be compared. @
2.1.2.8. Deliver water to th ent ahead of the test tyre approximately 0.5 s prior
to brake appli ;Qor internal watering system). The brakes of the test
wheel assembly shall be applied such that peak braking force is achieved
d

within 00.2 nd 1.0 s of brake application.
2.1.2.9. For newg,)the first two braking runs are discarded for tyre break-in.

2.1.2.10. Fo Qvaluation of the performance of any tyre compared with that of the
, the braking test should be run at the same area on the test pad.

2.1.2.11. Qhe order of testing shall be:
R1-T-R2
Where:
R1  =the initial test of the SRTT,
R2  =the repeat test of the SRTT and
T = the test of the candidate tyre to be evaluated.

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

R1-T1-T2-T3-R2

64



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4
Annex 5

2.1.2.12. Calculate the peak braking force coefficient, ppea, fOr each test using the
following equation:
i (t)

“0=] £

@
Where:

u(t) = dynamic tyre braking force coefficient in real time,
fo(t) = dynamic braking force in real time, N,

fu(t) = dynamic vertical load in real time, N

Using equation (1) for dynamic tyre braking force coefficient, calculate the
peak tyre braking force coefficient, L, Dy determining the highest value of
p(t) before lockup occurs. Analogic signals should be filtered to remove
noise. Digitally recorded signals may be filtered using ing average
technique.

Calculate the average values of peak-braking c@ t (Kpeak, ave) DY
averaging four or more valid repeated runs for each test and reference

tyres for each test condition provided that the te@re completed within the
same day.

2.1.2.13. Validation of results 0%

For the reference tyre: \

If the coefficient of variation e’ peak braking coefficient, which is
calculated by "standard deviatigfi/average x 100" of the reference tyre is
higher than five per cent, dj all data and repeat the test for this reference

tyre.
For the candidate tyo@

The coefficiem variation (standard deviation/average x 100) are
calculated for candidate tyres. If one coefficient of variation is greater
than five p@nt, discard the data for this candidate tyre and repeat the test.

If R average of the peak braking coefficient in the first test of the
ref tyre, R, is the average of the peak braking coefficient in the second

the reference tyre, the following operations are performed, according
o the following table:

If the number of sets of candidate and the set of then "Ra" is calculated by
tyres between two successive runs of | candidate tyres to be applying the following:
the reference tyre is: qualified is:

1] R1-T1-R2 T1 Ra=1/2 (Ry +Ry)

2] RI-T1-T2-R2 T1 Ra=2/3R; +1/3R,
T2 Ra=1/3R;+2/3R,

3/ RI-T1-T2-T3-R2 T1 Ra=3/4R;+1/4R,
T2 Ra=1/2 (R +Ry)
T3 Ra=1/4R; +3/4 R,
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2.1.2.14. The wet grip index (G) shall be calculated as:

Wet grip index (G) = n peak,ave (T)/u peak, ave (R)

It represents the relative Wet Grip Index for braking performance of the
candidate tyre (T) compared to the reference tyre (R).

2.2. Standard vehicle procedure

2.2.1. The vehicle used shall have two axles and be equipped with an anti-lock
braking system (e.g. standard production vehicle of M,, M3, Ny, N, or Nj
category). The ABS shall continue to fulfil the utilisation of adhesion
requirements defined in the Regulations as appropriate, and shall be
comparable and constant throughout the tests with the different tyres
mounted.

2.2.1.1. Measuring equipment

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

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

The following tolerances shall be respected:

@) For the speed measurements: +1 S@or +0.5 km/h whichever is
greater;

(b)  For the distance measurements&l'x 10" m.

A display of the measured spe e difference between the measured
speed and the reference spee e test can be used inside the vehicle so
that the driver can adjust t eed of the vehicle.

A data acquisition sys@n be also used for storing the measurements.
2.2.2. Test procedure O

Starting with @ed initial speed, the brakes are applied hard enough on
the two gxlc)att e same time to activate the ABS system.

2.2.2.1. The Aw Deceleration (AD) is calculated between two defined speeds,
wit@u ial speed of 60 km/h and a final speed of 20 km/h.

2.2.2.2. i¢te equipment
he rear axle may be indifferently fitted with 2 or 4 tyres.

For the reference tyre testing, both axles are fitted with reference tyres. (A
total of 4 or 6 reference tyres depending on the choice above mentioned).

For the candidate tyre testing, 3 fitting configurations are possible:

(@)  Configuration "Configuration 1": Candidate tyres on front and rear
axles: it is the standard configuration that should be used every time it
is possible.

(b)  Configuration "Configuration 2": Candidate tyres on front axle and
reference tyre or control tyre on rear axle: allowed in such cases where
fitting the candidate tyre on the rear position is not possible.
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(c)  Configuration "Configuration 3": Candidate tyres on rear axle and
reference tyre or control tyre on front axle: permitted in such cases
where fitting the candidate tyre on the front position is not possible.

2.2.2.3. Tyre inflation pressure

(@)  For a vertical load higher or equal to 75 per cent of the load capacity
of the tyre, the test inflation pressure "P{" shall be calculated as

follows:
Pi= P - (QUIQ)'*
P,= Inflation pressure marked on the sidewall. If P, is not marked

on the sidewall refer to the specified pressure in applicable tyre
standards manuals corresponding to maximum load capacity
for single applications

Q.= static test load of the tyre

Q;= maximum mass associated with the load cap&(’y%wdex of the
tyre

(b)  For a vertical load lower than 75 per cent ofad capacity of the
tire, the test inflation pressure P, shall be c@la &d as follows:

P, P, - (0.75)** =(0.7) - P,

P, Inflation pressure marked @p thg sidewall.

If P, is not marked on the sidewall refékto the specified pressure in applicable
tyre standard manuals correspondi@o maximum load capacity for single

applications. @

Check the tyre pressure jus@to testing at ambient temperature.

procedure. Thg st oad on each tyre shall lie between 60 per cent and
100 per cent 0 andidate tyre's load capacity. This value shall not exceed
100 perce@ the load capacity of the reference tyre.

Ty@@ the same axle should not differ by more than 10 per cent.
of fitting as per Configurations 2 and 3 shall fulfil the following

T
Qd ftional requirements:

onfiguration 2: Front axle load > Rear axle load

2.2.2.4. Tyre load $
The static load ir@: axle shall remain the same throughout the test

The rear axle may be indifferently fitted with 2 or 4 tyres
Configuration 3: Rear axle load > Front axle load x 1.8
2.2.25. Tyre preparation and break-in

2.2.25.1. The test tyre shall be mounted on the test rim declared by the tyre
manufacturer.

Ensure proper bead seating by the use of a suitable lubricant. Excessive use
of lubricant should be avoided to prevent slipping of the tyre on the wheel
rim.
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2.2.2.5.2. Place the fitted test tyres in a location for a minimum of two hours such that
they all have the same ambient temperature prior to testing, and shield them
from the sun to avoid excessive heating by solar radiation. For tyre break-in,
perform two braking runs.

2.2.2.5.3. Condition the pavement by conducting at least ten test runs with tyres not
involved in the test programme at an initial speed higher or equal to 65 km/h
(which is higher than the initial test speed to guarantee that a sufficient length
of track is conditioned).

2.2.2.6. Procedure
2.2.2.6.1. First, mount the set of reference tyres on the vehicle.
The vehicle accelerates in the starting zone up to 65 £ 2 km/h.

Activation of the brakes on the track is made always at the same place with a
tolerance of 5 meters in longitudinal and 0.5 meters in transverse.

2.2.2.6.2. According to the type of transmission, two cases are possibl\

@) Manual transmission
As soon as the driver is in the measuring z@nd having reached

65+ 2 km/h, the clutch is released an brake pedal depressed
sharply, holding it down as lon % essary to perform the
measurement.

(b)  Automatic transmission

As soon as the driver is ir@easuring zone and having reached
65 £ 2 km/h, select neutr r and then the brake pedal is depressed

sharply, holding it as long as necessary to perform the
measurement.

Automatic activation a@rakes can be performed by means of a detection

system made of , one indexed to the track and one embarked on the
vehicle. In thaf case Braking is made more rigorously at the same portion of

the track.

The run order for a test of 3 sets of candidate tyres (T1 to T3) plus a reference
tyre R would be:

R-T1-T2-T3-R

The run order for a test of 5 sets of tyres (T1 to T5) plus a reference tyre R
would be:

R-T1-T2-T3-R-T4-T5-R

2.2.2.6.4. The direction of the test shall be the same for each set of tests and shall be the
same for the candidate test tyre as that used for the SRTT with which its
performance is to be compared.
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2.2.2.6.5. For each test and for new tires, the first two braking measurements are
discarded.

2.2.2.6.6. After at least 3 valid measurements have been made in the same direction, the
reference tyres are replaced by a set of the candidate tyres (one of the 3
configurations presented in paragraph 2.2.2.2.) and at least 6 valid
measurements shall be performed.

2.2.2.6.7. A maximum of three sets of candidate tyres can be tested before the reference
tyre is re-tested.

2.2.2.7. Processing of measurement results
2.2.2.7.1. Calculation of the Average Deceleration (AD)

Each time the measurement is repeated, the average deceleration AD [m-s?)

is calculated by:

Where d [m] is the distance covered between the ineed Si [m's™] and
the final speed S; [m's™].
2.2.2.7.2. Validation of results @

For the reference tyre: 0

If the coefficient of variation of "&)rf any two consecutive groups of 3

S.2-s°

2d

AD =

runs of the reference tyre is higher thamv3 per cent, discard all data and repeat
the test for all tyres (the cal tyres and the reference tyre). The
coefficient of variation is ca by the following relation:

standard deviation
average

For the candidate't

*

s@ deviation <100
average

Q ng coefficient of variation is greater than 3 per cent, discard the data for

The coeffi(&:ats variation are calculated for all the candidate tyres.

is candidate tyre and repeat the test.
2.2.2.7.3. Calculation of the "average AD"

If Ry is the average of the AD values in the first test of the reference tyre and
R, is the average of the AD values in the second test of the reference tyre, the
following operations are performed, according to Table 5.

Ra is the adjusted average AD of the reference tyre.

69



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4

Annex 5
Table 5
Number of sets of candidate Set of candidate
tyres between two successive tyres to be Ra
runs of the reference tyre qualified
1 R1-T1-R2 T1 Ra=1/2 (Ry + Ry)
2 R1-T1-T2-R2 T1 Ra=2/3R; +1/3 R,
T2 Ra=1/3R; + 2/13 R,
3 R1-T1-T2-T3-R2 T1 Ra=3/4R;+1/4R,
T2 Ra=1/2 (R, + Ry)
T3 Ra=1/4R; +3/4 R,

2.2.2.7.4. Calculation of braking force coefficient, BFC

BFC(R) and BFC(T) are calculated according to Table 6: \*
Table 6 O\

.

Tyre type Braking force coefficient is A
Reference tyre BFC(R) = Ra/gn‘
Candidate tyre BFC(T) :{@)v

g is the acceleration due to gravity (rounded to 9.8&)5

Ta (a =1, 2, etc.) is the average @AD values for a test of a candidate

tyre. @

2.2.2.7.5. Calculation of the relative performance index of the tyre

The Wet grip index repres the relative performance of the candidate tyre
compared to the r cé tyre. The way to obtain it depends on the test
configuration d in paragraph 2.2.2.2. of this annex. The wet grip
index of the ty@alculated as reported into Table 7:

Table 7 o« (9
N
Configuration CQ\\ Wet Grip Index = BFC(T)
candidate tyre% h axles BFC(R)
ya)

Configuration C2:
candidate tyres on front axle | Wet Grip Index =
and reference tyres on rear axle

BFC(T) x[a+b+hxBFC(R)]-ax BFC(R)
BFC(R) x[b+hxBFC(T)]

Configuration C3:
reference tyres on front axle Wet Grip Index =
and candidate tyres on rear axle

BFC(T) x[-a—b+hxBFC(R)]+bxBFC(R)
BFC(R) x[-a+hxBFC(T)]

Where:
"G": centre of gravity of the loaded vehicle

m": mass (in kilograms) of the loaded vehicle
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horizontal distance between front axle and centre of gravity of the
loaded vehicle (m)

"b": horizontal distance between rear axle and centre of gravity of the
loaded vehicle

"h": vertical distance between ground level and centre of gravity of the
loaded vehicle (m).

N.B. When "h" is not precisely known, these worst case values shall apply:
1.2 for configuration C2, and 1.5 for configuration C3

"v"* loaded vehicle acceleration [m's’?]

"g" acceleration due to the gravity [m-s?]

"X1" longitudinal (X-direction) reaction of the front tyre on the road
"X2" longitudinal (X-direction) reaction of the rear tyre on the gﬂ

"Z1" normal (Z-direction) reaction of the front tyre on the

"Z2" normal (Z-direction) reaction of the rear tyre on
Figure 1

Nomenclature explanation related to grip index of the ty@@

f ' x !
: a i b i
< R AN
- 1 '
' ' l
1 ; '
- m.y i '
- i '
z1 72 h
\J
E Q X1 m.g X2
2.2.2.8. Wet grip performance comparison between a candidate tyre and a reference

tyre using a control tyre

When the candidate tyre size is significantly different from the reference tyre,
a direct comparison on the same vehicle may be not possible. This approach
uses an intermediate tyre, hereinafter called the control tyre.

2.2.2.8.1. The principle lies upon the use of a control tyre and 2 different vehicles for
assessing a candidate tyre in comparison with a reference tyre.
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One vehicle can fit the reference tyre and the control tyre, the other the
control tyre and the candidate tyre. All conditions are in conformity with
paragraphs 2.2.1.2. to 2.2.2.5. above.

2.2.2.8.2. The first assessment is a comparison between the control tyre and the
reference tyre. The result (Wet Grip Index 1) is the relative efficiency of the
control tyre compared to the reference tyre.

2.2.2.8.3. The second assessment is a comparison between the candidate tyre and the
control tyre. The result (Wet Grip Index 2) is the relative efficiency of the
candidate tyre compared to the control tyre.

The second assessment is done on the same track as the first one and within
one week maximum. The wetted surface temperature shall be in the range of
+5°C of the temperature of the first assessment. The control tyre set (4 or 6
tyres) is physically the same set as the set used for the first assessment.

2.2.2.8.4. The wet grip index of the candidate tyre compared to the refarence tyre is
deduced by multiplying the relative efficiencies calculated ab\'

(Wet Grip Index 1 - Wet Grip Index 2) Q
Note: When the test expert decides to use an SRTT t@ a control tyre (i.e.
in the test procedure two SRTTs are compared tly instead of an SRTT
with a control tyre) the result of the comparis een the SRTTs is called
the "local shift factor".

It is permitted to use a previous SRT Rg comparison.
The comparison results shall be che@d periodically.

2.2.2.8.5. Selection of a set of tyres am | tyre set

A "control tyre" set is up of identical tyres made in the same factory
during a one week per&
es

2.2.2.886. Reference and@@

Before the first assessment (control tyre / reference tyre), normal storage
conditions gan be used. It is necessary that all the tyres of a control tyre set
@d in the same conditions.

have bo%
2.2.28.7.  Storage df'control tyres

pon as the control tyre set has been assessed in comparison with the
eference tyre, specific storage conditions shall be applied for control tyres
eplacement.

2.2.2.8.8. Replacement of reference and control tyres

When irregular wear or damage results from tests, or when wear influences
the test results, the use of the tyre shall be discontinued.
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Annex 5 — Appendix

Test reports examples of wet grip index

Example 1: Test report of wet grip index using trailer method

Test report number: Test date:
Type of road surface: Texture depth (mm):
W peak (SRTT14 E1136): or BPN:
Speed (km/h): Water depth (mm):
. \
No. 1 3 5 |6 |7 ~N) 10
Size ('\\ N
Service description — 7
Tyre identification ¢ U
Rim \\) -
4

Pattern R
Load (N) RN
Pressure (kPa) \
Mpeak 1 N

2 N

3 C \

4 N

.
5 \\\J
-

6\

Q\J‘

8

Average

Standard deviation o

(o/average)<5 per cent

Ra, Adjusted

Wet grip index

Surface temp. (°C)

Ambient temp. (°C)

Remarks
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Example 2: Test report of wet grip index using passenger car method

Driver: ‘ ‘ Test date:
Track: Passenger car: Initial speed (km/h):
Texture depth (mm): Brand: Final speed (km/h):
BPN: Model:
Water depth (mm): Type
No. 1 2 3 4 5
Brand Uniroyal TYRE B TYREC TYRE D Uniroyal
Pattern ASTM F 2493 PATTERN B PATTERN C PATTERN D ASTM F 2493
SRTT16 A |SRTT16
Size P225/60R16 SIZEB SIZE C SIZED N\ | P225/60R16
Service description 97s LI/SS LI/SS LI/S NMEE
Tyre identification XXXXXXXXX YYYYYYYYY 777777777 N Nﬁ\I\INN XXXXXXXXX
RiM - 4
Front axle pressure (kPa) V)
Rear axle pressure (kPa) N
Front axle load (kg) N )
Rear axle load (kg) % ~
Wet surface temp (°C) N\
Ambient temp (°C) O
Braking| Average |(Braking| Avera yng Average |Braking| Average |Braking| Average
distance|deceleration |distance|decele tance|deceleration |distance|deceleration|distance |deceleration
(m) (m/s?) (m) (pads® (m) (m/s?) (m) (m/s?) (m) (m/s?)
Measurement 1 -
2 o
4
3 (
4 N S
5 Oo
6 AN
7 )
8 |AAN
s \¢
10 N

Average AD (m/s?)

Standard deviation (m/s?)

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

Adjusted average AD of
ref. tyre: R, (M/s?)

BFC(R) reference tyre
(SRTT16)

BFC(T) candidate tyre

Wet grip index (%)
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Annex 6

Test procedure for measuring rolling resistance

1. Test methods

The alternative measurement methods listed below are given in this
Regulation. The choice of an individual method is left to the tester. For each
method, the test measurements shall be converted to a force acting at the
tyre/drum interface. The measured parameters are:

(@) In the force method: the reaction force measured or converted at the
tyre spindle;*

(b)  Inthe torque method: the torque input measured at the te ﬁrum;2

(c) In the deceleration method: the measurement of ion of the

test drum and tyre assembly;?
(d) In the power method: the measurement of the er input to the test
drum.?

2. Test equipment 0@
2.1. Drum specifications \
2.1.1. Diameter Q

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

The F, and C, values s expressed relative to a drum diameter of 2.0 m.
If drum diameter dj t'than 2.0 m is used, a correlation adjustment shall
be made foIIov@ ethod in paragraph 6.3. of this annex.

2.1.2. Surface

The su% the drum shall be smooth steel. Alternatively, in order to
m test reading accuracy, a textured surface may also be used,
wh ould be kept clean.

Q he F, and C, values shall be expressed relative to the "smooth” drum
urface. If a textured drum surface is used, see Appendix 1, paragraph 7.

2.1.3. Width

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

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

The measured value in the torque, deceleration and power methods also includes the bearing and
aerodynamic losses of the wheel, the tyre, and the drum which are also to be considered for further
data interpretation.
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2.2. Measuring rim (see Appendix 2)
The tyre shall be mounted on a steel or light alloy measuring rim, as follows:

(@) For Class C1 tyres, the width of the rim shall be as defined in
1SO 4000-1:2010,

(b)  For Class C2 and C3 tyres, the width of the rim shall be as defined in
1SO 4209 1:2001.

In cases where the width is not defined in the above mentioned ISO
Standards, the rim width as defined by one of the standards organizations as
specified in Appendix 4 may be used.

2.3. Load, alignment, control and instrumentation accuracies

Measurement of these parameters shall be sufficiently accurate and precise to
provide the required test data. The specific and respective valugs are shown

in Appendix 1. \
2.4. Thermal environment Q
2.4.1. Reference conditions O

The reference ambient temperature, measur t a distance not less
than 0.15 m and not more than 1 m fromthbt@ ewall, shall be 25 °C.

2.4.2. Alternative conditions

If the test ambient temperature i rent from the reference ambient
temperature, the rolling resista asurement shall be corrected to the
reference ambient temperat&@accordance with paragraph 6.2. of this
annex.

2.4.3. Drum surface tempera@
Care should b@@ nsure that the temperature of the test drum surface is
m

the same as thé a nt temperature at the beginning of the test.
3. Test corldi'@
3.1. Gener,

Tﬁ consists of a measurement of rolling resistance in which the tyre is
d and the inflation pressure allowed to build up, i.e., “capped air".

3.2. Z est speeds

The value shall be obtained at the appropriate drum speed specified in
Table 1.

Table 1
Test Speeds (in km/h)

Tyre Class C1 C2and C3 C3
Load index All  |LI<121 LI>121
Speed symbol |All | All J 100 km/h and lower or tyres K 110 km/h

not marked with speed symbol | and higher

Speed 80 80 60 80
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3.3. Test load
The standard test load shall be computed from the values shown in Table 2
and shall be kept within the tolerance specified in Appendix 1.
3.4. Test inflation pressure
The inflation pressure shall be in accordance with that shown in Table 2 and
shall be capped with the accuracy specified in paragraph 4. of Appendix 1 to
this annex.
Table 2
Test loads and inflation pressures
Tyre Class c1@ C2,C3
Standard | Reinforced or extra load
load
A \
Load - % of
g":))gg‘t;‘/m load 80 80 85®
% of single load)
Inflation pressure Corre@img to maximum Ioad
kPa 210 250 ity Tor single application®
N\

Note: The inflation pressure shall be capped with &curacy specified in paragraph 4. of

Appendix 1 to this annex.

@ For those passenger car tyres belonging to
the inflation pressure shall be the inflatign
corresponding to the maximum tyre logd'eg

es which are not shown in 1SO 4000-1:2010,
essure recommended by the tyre manufacturer,
acity, reduced by 30 kPa.

®  As a percentage of single load, or_85,pé¥ cent of maximum load capacity for single application

© Inflation pressure marked ¢n sidewall, or if not marked on sidewall, as specified in applicable

specified in applicable tyre manuals if not marked on tyre.

tyre standards manuals corre

3.5.

ding to maximum load capacity for single application.
Duratl eed.

eceleratlon method is selected, the following requirements apply:
Qa The deceleration j shall be determined in differential dw/dt or discrete

Aw/At form, where o is angular velocity, t — time;

If the differential form dw/dt is used, then the recommendations of
Appendix 5 to this annex are to be applied.

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

(¢)  Any variation of the test drum speed shall not exceed 1 km/h within
one time increment.

Test procedure
General

The test procedure steps described below shall be followed in the sequence
given.

77



MYANMAR STANDARD(DRAFT)

DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4
Annex 6

78

4.2. Thermal conditioning
The inflated tyre shall be placed in the thermal environment of the test
location for a minimum of:
(@  3hours for Class C1 tyres;
(b) 6 hours for Class C2 and C3 tyres.
4.3. Pressure adjustment
After thermal conditioning, the inflation pressure shall be adjusted to the test
pressure, and verified 10 minutes after the adjustment is made.
4.4, Warm-up
The warm-up durations shall be as specified in Table 3.
Table 3
Warm up durations A
\\ 9
C2and C3 C3
Tyre Class C1 LI<12] LI>121
Nominal Rim Diameter All All Q’ 225 >22.5
G
Warm up duration 30 min. 50 mip. |\ 150 min. 180 min.
4.5.

Measurement and recording \'

The following shall be measure Qecorded (see Figure 1):

(@)  Testspeed Uy;

(b)  Load on the tyr@al to the drum surface L,;

(¢)  Theinitj t@nf ation pressure as defined in paragraph 3.3. above;
(d The coga%nt of rolling resistance measured C,, and its corrected

val » at 25 °C and for a drum diameter of 2 m;

(e) \iistance from the tyre axis to the drum outer surface under steady
ter.;

Ambient temperature tym;
g)  Testdrum radius R;

(h)  Test method chosen;
(i) Test rim (size and material);

) Tyre size, manufacturer, type, identity number (if one exists), speed
symbol, load index, DOT number (Department of Transportation).
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Figure 1

All the mechanical quantities (forces, torques) will m&entated in
17

accordance with the axis systems specified in 1ISO 885i%

The directional tyres shall be run in their specified ro p sense.
4.6. Measurement of parasitic losses

The parasitic losses shall be determined b f the following procedures
given in paragraph 4.6.1. or 4.6.2. below.

46.1. Skim test reading

Skim test reading follows the pr@%below:

(@  Reduce the load L@htain the tyre at the test speed without

slippage.® &
ould be as follows:

The load valg
Q) ﬁs‘z tyres: recommended value of 100 N; not to exceed
2 .

b g

*(\cdt:lass C2 tyres: recommended value of 150 N; not to exceed
Q 200 N for machines designed for Class C1 tyre measurement or

0 500 N for machine designed for Class C2 and C3 tyres;
Q (iii)

(b)  Record the spindle force F,, input torque T, or the power, whichever
applies;®

Class C3 tyres: recommended value of 400 N; not to exceed
500 N.

()  Record the load on the tyre normal to the drum surface L>.

3 With the exception of the force method, the measured value includes the bearing and aerodynamic
losses of the wheel, the tyre, and the drum losses which also need to be considered.
It is known that the spindle and drum bearing frictions depend on the applied load. Consequently, it is
different for the loaded system measurement and the skim test reading. However, for practical
reasons, this difference can be disregarded.
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4.6.2. Deceleration method
The deceleration method follows the procedure below:
(@)  Remove the tyre from the test surface;

(b) Record the deceleration of the test drum Awp,/ At and that of the
unloaded tyre Awro/ At or record the deceleration of the test drum jpo
and that of the unloaded tyre jro in exact or approximate form in
accordance with paragraph 3.5. above.

4.7. Allowance for machines exceeding o, Criterion

The steps described in paragraphs 4.3. to 4.5. above shall be carried out once
only, if the measurement standard deviation determined in accordance with
paragraph 6.5. below is:

@) Not greater than 0.075 N/kN for Class C1 and C2 tyres;
(b)  Not greater than 0.06 N/kN for Class C3 tyres. \%

If the measurement standard deviation exceed§™lls criterion, the
measurement process will be repeated n times as de d in paragraph 6.5.
below. The rolling resistance value reported shahh, be the average of the n

measurements. %

5. Data interpretation 0

5.1 Determination of parasitic losses \

511 General
The laboratory shall perfor %asurements described in paragraph 4.6.1.
above for the force, t nd power methods or those described in
paragraph 4.6.2. aboverfiorithe deceleration method, in order to determine

precisely in the te
friction, the tyi
engine and/or

The paq&@ysses related to the tyre/drum interface F expressed in newton

itions (load, speed, temperature) the tyre spindle
eel aerodynamic losses, the drum (and as appropriate,
tch) bearing friction, and the drum aerodynamic losses.

shall ulated from the force F; torque, power or the deceleration, as
sh paragraphs 5.1.2. to 5.1.5. below.
5.1.2. Qo method at tyre spindle
alculate: Fp = F (1 +rJ/R)
Where:
Fe is the tyre spindle force in newton (see paragraph 4.6.1. above),
r. is the distance from the tyre axis to the drum outer surface

under steady state conditions, in meter,
R is the test drum radius, in meter.
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5.1.3.

5.1.4.

5.1.5.

Torque method at drum axis

Calculate: Fy = T/R

Where:
T, is the input torque in newton meter, as determined in
paragraph 4.6.1,
R is the test drum radius, in meter.

Power method at drum axis

Calculate: Foi = 36:)/_><A
n

Where:

\Y is the electrical potential applied to the machine dgive, in volt,
A is the electric current drawn by the machine % ampere,
U, is the test drum speed, in kilometer per

Deceleration method

Calculate the parasitic losses Fp, in newton. %

el f) (O
Where: Q

Io is the test dru in rotation, in kilogram meter squared,

R is the tes &aoe radius, in meter,

®po is the &m angular speed, without tyre, in radians per
Aty C’ time increment chosen for the measurement of the

a

rasitic losses without tyre, in second,
Qs the spindle, tyre and wheel inertia in rotation, in kilogram

Q\ meter squared,
R& is the tyre rolling radius, in meter,

Q(om is the tyre angular speed, unloaded tyre, in radian per second.

or

. I+ .
F., = _D J + _TJ
pl DO TO
R R,

Where:

Ip is the test drum inertia in rotation, in kilogram meter squared,

R is the test drum surface radius, in meter,

Jjpo is the deceleration of the test drum, without tyre, in radians per

second squared,
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I is the spindle, tyre and wheel inertia in rotation, in kilogram
meter squared,
R, is the tyre rolling radius, in meter,
JTo is the deceleration of unloaded tyre, in radians per second
squared.
5.2. Rolling resistance calculation
5.2.1. General

The rolling resistance F,, expressed in newton, is calculated using the values
obtained by testing the tyre to the conditions specified in this international
standard and by subtracting the appropriate parasitic losses Fy, obtained
according to paragraph 5.1. above.

5.2.2. Force method at tyre spindle
The rolling resistance Fr, in newton, is calculated using the %

F, = F[L + ("/R)] - Fy OQ

Where:

Fe is the tyre spindle force in nevvt

Fo represents the parasitic Io% Iculated in paragraph 5.1.2.
above,

r is the distance from re axis to the drum outer surface
under steady-state %ns in meter,

R is the test drum , In meter.

5.2.3. Torque method at dru@
in newton, is calculated with the equation

The rolling res@
- |
- K¢
wngb\\
0 is the input torgue, in newton meter,

QFP. represents the parasitic losses as calculated in paragraph 5.1.3.
above,
R is the test drum radius, in meter.
5.2.4. Power method at drum axis

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

_ 3.6V XA
r= —U . —pl
Where
\Y = isthe electrical potential applied to the machine drive, in volt,
A = isthe electric current drawn by the machine drive, in ampere,
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U, = is the test drum speed, in kilometer per hour,
Fol = represents the parasitic losses as calculated in paragraph 5.1.4.
above.
5.2.5. Deceleration method

The rolling resistance Fr, in newton, is calculated using the equation:

Fr:I—D Aoy +R><IT Aoy, _E
Riaty ) RZ | Aty ) ™

Where:

ID is the test drum inertia in rotation, in kilogram meter squared,

R is the test drum surface radius, in meter, ﬂ

Fol represents the parasitic losses as calculated@ra raph 5.1.5.
above,

At, is the time increment chosen for measurement, in second,

Aw, is the test drum angular s e&ement, without tyre, in
radian per second,

I+ is the spindle, tyre an(bq&e inertia in rotation, in kilogram

meter squared, Q
R, is the tyre rollin @45, in meter,
F, is the roIIi&@nce, in newton.
O
Fre2 gt iy —F
% RZ p
iR
Q6 is the test drum inertia in rotation, in kilogram meter squared,

is the test drum surface radius, in meter,

or

Fo represents the parasitic losses as calculated in paragraph 5.1.5.
above,

v is the deceleration of the test drum, in radians per second
squared,

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

R, is the tyre rolling radius, in meter,

F, is the rolling resistance, in newton.
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6. Data analysis
6.1. Rolling resistance coefficient

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

F
C, ="
Lm
Where
F is the rolling resistance, in newton,
Lm is the test load, in kN.
6.2. Temperature correction ﬂ
If measurements at temperatures other than 25 °C are éﬂi able (only

temperatures not less than 20 °C or more than 30 ° ceptable), then a
correction for temperature shall be made using the fo g equation, with:

Fus s the rolling resistance at 25 °C, in Nevvtt@

Frss = F.[1 K(tu, - 25)] 0%
Where: \

F is the rolling resistanc@ ewton,

t is the ambient te ature, in degree Celsius,

K is equal to: §
0.008 C1 tyres

0. 01< foz ass C2 and C3 tyres with a load index equal or
Iower 121
. for Class C3 tyres with a load index greater than 121

6.3. Dr ter correction

@esults obtained from different drum diameters shall be compared by
sing the following theoretical formula:

Fo = KR,
With:
. J(Rl/szRz )
(Rl + rT)
Where:
R, is the radius of drum 1, in meter,
R, is the radius of drum 2, in meter,
re is one-half of the nominal design tyre diameter, in meter,
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Fro is the rolling resistance value measured on drum 1, in newton,
g
Fr02 is the rolling resistance value measured on drum 2, in newton.
6.4. Measurement result

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

6.5. The laboratory shall ensure that, based on a minimum of three measurements,
the machine maintains the following values of o, as measured on a single
tyre:

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

If the above requirement for oy, is not met, the follg ormula shall be
applied to determine the minimum number of meants n (rounded to
the immediate superior integer value) that are requiréd by the machine to
qualify for conformance with this Regulation. é

n = (o X)? 0%
Where:

X = 0.075 N/kN for tyres of Classe@and C2

X = 0.06 N/kN for tyres of CI

If a tyre needs to be mea
removed from the ma

veral times, the tyre/wheel assembly shall be
tween the successive measurements.

If the removal/ 't@operation duration is less than 10 minutes, the warm-
up durations indicated in paragraph 4.3. above may be reduced to:

@) 10 mithutes for tyres of Class C1;
(b) inutes for tyres of Class C2;
10 0 minutes for tyres of Class C3.

6.6. onitoring of the laboratory control tyre shall be carried out at intervals no
reater 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 period shall be evaluated for
drift from one monthly evaluation to another.

85



MYANMAR STANDARD(DRAFT) DMMS UNECE R 117:2016

E/ECE/324/Rev.2/Add.116/Rev.4
E/ECE/TRANS/505/Rev.2/Add.116/Rev.4
Annex 6 - Appendix 1

Annex 6 - Appendix 1

Test equipment tolerances

1. Purpose

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

2. Test rims
2.1. Width

For passenger car tyre rims (C1 tyres), the test rim width @we same as
2.

the measuring rim determined in 1SO 4000-1: 2010, ﬁ

For truck and bus tyres (C2 and C3), the rim width be the same as the
measuring rim determined in 1ISO 4209-1:2001, c@e 5.1.3.

In cases where the width is not defin %he above mentioned I1SO
Standards, the rim width as defined by of the standards organizations as
specified in Appendix 4 to Annex 6 be used.

2.2. Run-out Q
Run-out shall meet the follo teria:
@) Maximum radial &)5 mm;
(b) Maximuml n-out: 0.5 mm.

3. Drum / tyre al@

General:
L 2

Angle 10ns are critical to the test results.
3.1. Lo

Qhe direction of tyre loading application shall be kept normal to the test
urface and shall pass through the wheel centre within

lication

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

3.2. Tyre alignment

3.2.1 Camber angle

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

3.2.2. Slip angle

The plane of the tyre shall be parallel to the direction of the test surface
motion within 1 mrad for all methods.
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4, Control accuracy

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

(@  Tyre loading:
0] For LI <121 +20 N or +0.5 per cent, whichever is greater;
(i) For LI > 121 45 N or +0.5 per cent whichever is greater;
(b)  Cold inflation pressure: £3 kPa;
(c)  Surface speed:
0] +0.2 km/h for the power, torque and decelerati thods;
(ii)  £0.5 km/h for the force method; OQ
(d)  Time:

0] +0.02 s for the time incre pecified in Annex 6,
paragraph 3.5.(b) for the da isition in the deceleration
method in Aw/At form;

(i)  +0.2 per cent for th sﬁu increments specified in Annex 6,
paragraph 3.5.(a) data acquisition in the deceleration
method in dw/d

(iii) the other time durations specified in Annex 6.

4

N
NN

+5 per c%

.\0
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5. Instrumentation accuracy

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

Parameter Load Index <121 Load Index > 121
Tyre load +10 N or +0.5 % @ +30 N or +0.5 % @
Inflation pressure +1 kPa +1.5 kPa
Spindle force +0.5 N or +0.5 % ©@ +1.0Nor+0.5% ©@
Torque input +0.5 Nmor 0.5 % @ +1.0 Nm or +0.5 % @
Distance +1 mm 1 mm
Electrical power +10 W 20 W

4
Temperature +0.2 °C \*
Surface speed +0.1 km/h Q
Time +0.01s-+0.1% - ilO

Angular velocity +0.1% @

o

@ Whichever is greater.
® +0.01 s for the time increments specified in Annex 6, parag 5.(b) for the data acquisition in
the deceleration method in Aw/At form K

+0.1 per cent for the time increments specified in Anr@,‘ paragraph 3.5.(a) for the data acquisition

in the deceleration method in dw/dt form @

+ 10 sec for the other time durations specified j ex 6.

6. Compensation for loa e force interaction and load misalignment for
the force method on
Compensationfof load/spindle force interaction (“cross talk™) and load
misalignment e achieved either by recording the spindle force for both
forwards a everse tyre rotation or by dynamic machine calibration. If
spindle is recorded for forward and reverse directions (at each test
con , compensation is achieved by subtracting the "reverse"” value from

aliBration is intended, the compensation terms may be easily incorporated in

Eé ward" value and dividing the result by two. If dynamic machine
e data reduction.

In cases where reverse tyre rotation immediately follows 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 minutes for all other tyre types.

7. Test surface roughness

The roughness, measured laterally, of the smooth steel drum surface shall
have a maximum centreline average height value of 6.3 um.

Note: In cases where a textured drum surface is used instead of a smooth
steel surface, this fact is noted in the test report. The surface texture shall then
be 180 wm deep (80 grit) and the laboratory is responsible for maintaining the
surface roughness characteristics. No specific correction factor is
recommended for cases where a textured drum surface is used.
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Measuring rim width
1. Class C1 tyres

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

Rm =K, X Sy

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

K, = 0.7 for nominal aspect ratios 95 to 75 *
K,=0.75 for nominal aspect ratios 70 to 60 Q\
K, = 0.8 for nominal aspect ratios 55 and 50 O

K, = 0.85 for nominal aspect ratio 45 @

K, = 0.9 for nominal aspect ratios 40 to 30 %
K, = 0.92 for nominal aspect ratios 20 ar@

2. Class C2 and C3 tyres \
The measuring rim width R, is@%o the product of the nominal section

width Sy, and the coefficie@
Ry, = K4 X Sy rounded arest standardized rim width.

&
Table 1
Q

Coefficients for determininp‘m ing rim width
Tyre structure code Type % rimV Nominal aspect ratio H/S | Measuring rim/ section ratio K4
B, D, R 3\@(1 100t0 75 0.70
\43 70 and 65 0.75
0‘ 60 0.75
Q 55 0.80
50 0.80
45 0.85
40 0.90
15° tapered 90 to 65 0.75
(drop-centre) 60 0.80
55 0.80
50 0.80
45 0.85
40 0.85

Note: Other factors may be established for new tyre concepts (structures).
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Test report and test data (Rolling resistance)

Part 1: Report

1. Type Approval Authority or Technical Service: ........ccccoevvevvvviveieresese e
2. Name and address of appliCant: ..o
3. TESEIEPOI NO. ot
4, Manufacturer and brand name or trade description: ..........cccccevevevivvninsiesnnne.
5. Tyre class (C1, C2 0F C3): .ottt
6. CaAtEYOrY OF USE: ittt ettt eb e er e
7. Rolling resistance coefficient

(temperature and drum diameter corrected): .........ccccveneee. \* .................
8. Comments (if aNY): .oooeveiieeee e (\ .......................
9 DAt o P

10. SIGNALUIE: e @ .......................................

Part 2: Test data 0%
1. DAt OF tESE weviivviieieieiie e bene e ettt
2. Test machine identification and dr@meter/surface: ..................................

3. Test tyre details: .........cceeenennnl @ .................................................................
3.1 Tyre size designation and SgRRCEAESCIIPLION: ........ccoerviiiniiiee
3.2. Tyre brand and trade (@@ .....................................................................
3.3. Reference ianation@ - S UPRPTUTURPRURTON kPa
4, QLIS 0L S S
4.1. MeasuremeRt METNOT: ......c.ooiiiiii s
4.2. Tests ’\ ............................................................................................... km/h
4.3, Lo }Q ......................................................................................................... N
4.4, flation pressure, iNitial: ........cccooeiie i kPa
4.5. istance from the tyre axis to the drum outer surface under steady state

(o0 a0 11 0] 0 T o m
4.6. Test rim width and material: .........ccooeiiiiiiiiee e
4.7. AMDIENt tEMPEIALUIE: ....eoivievieie e °C
4.8. Skim test load (except deceleration method): ..., N
5. Rolling resistance CoeffiCient: ...
5.1. Initial value (or average in the case of more than 1): ........ccoceeeieiiicins N/KN
5.2. TempPerature COITECLEA: .......ooiiierieeie et N/KN
5.3. Temperature and drum diameter corrected: ........coocvvvvvrivrivnnnieerieresieen N/KN
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Tyre standards organizations

The Tire and Rim Association, Inc. (TRA)

The European Tyre and Rim Technical Organisation (ETRTO)
The Japan Automobile Tyre Manufacturers’ Association (JATMA)
The Tyre and Rim Association of Australia (TRAA)

South Africa Bureau of Standards (SABS)

China Association for Standardization (CAS)

Indian Tyre Technical Advisory Committee (ITTAC) \*

International Standards Organisation (1SO) : Q

© N o g &~ w D P
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Deceleration method: Measurements and data processing for
deceleration value obtaining in differential form do/dt.

1. Record dependency "distance-time" of rotating body decelerated from
peripheral with a speed range such as 82 to 78 km/h or 62 to 58 km/h
dependent on tyre class (Annex 6, paragraph 3.2., Table 1) in a discrete form
(Figure 1) for a rotating body:

z=1(t,)
Where:
z is a number of body revolutions during deceleration; \
th\6 digits after

t, is end time of revolution number z in seconds recor@'
zZero.

Figure 1
zA %6

&
g
&

Z;

N\
N

:Iote 1:  The lower speed of the recording range may be reduced down to
60 km/h when test speed is 80 km/h and 40 km/h when the test speed is

0 LT, t, T

60 km/h.

2. Approximate recorded dependency by continuous, monotonic, differentiable
function:

2.1. Choose the value nearest to the maximum of z dividable by 4 and divide it

into 4 equal parts with bounds: 0, z(t1), Za(t2), Za(t3), za(ts).

2.2. Work out the system for 4 equations each of the form:

o 08 B(Ty —t,,)

z,=Al
m cos BTy
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Where unknowns:

A is a dimensionless constant,

B is a constant in revolutions per second,

Ty is a constant in seconds,

m is the number of bounds shown in figure 1.

Insert in these 4 equations the coordinates of 4-th bound above.

2.3. Take constants A, B and Ty as the solution of the equation system of
paragraph 2.2. above using iteration process and approximate measured data
by formulae:

2(t) = Aln cos B(Ty —t)

cos BTy

Where:
z(t) is the current continuous angular distance in number \%ﬂions (not
only integer values);
tis time in seconds. O
Note 2: Other approximating functions z = f(t,) e used if their adequacy
is proven.

3. Calculate the deceleration j in revoluti@r second squared (s?) by the
formula:

N
j:ABZ®§\

Where: &
o is the angular speed infreVolutions per second (s).

h; @ = 22.222/R, (or R).

For the case Un =

For the case Un= 60 km/h; ® = 16.666/R, (or R).
4, Estimate tile quality of approximation of measured data and its accuracy by

parame
4.1, Sta deviation in percentages:

n 2
< S L] e
n-14 z

4.2. Coefficient of determination

n

D lz-20F
1--
Skt

R? =
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Where:

-1 1 1+4n
==Y 'z=2(1+2+...4n)="2
z nZz n(+ +...4N) >

z=1

Note 3: The above calculations for this variant of the deceleration method for
tyre rolling resistance measurement can be executed by the computer
program "Deceleration Calculator" downloadable from the WP.29 website*
as well as any software which allows the calculation of nonlinear regression.

&
<&

1 http:/Avww.unece.org/trans/main/wp29/wp29wgs/wp29gen/deceleration_calculator.html.
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Procedures for snow performance testing relative to snow
tyre for use in severe snow conditions

1. Specific definitions for snow test when different from existing ones
1.1. "Test run" means a single pass of a loaded tyre over a given test surface.
1.2. "Braking test" means a series of a specified number of ABS-braking test runs

of the same tyre repeated within a short time frame.

1.3. "Traction test" means a series of a specified number of spin-traction test runs
according to ASTM standard F1805-06 of the same tyre repeated within a
short time frame. %

1.4. "Acceleration test" means a series of specified numbg@fitrattion controlled
acceleration test runs of the same tyre repeated withi @ ort timeframe.
2. Spin traction method for Class C1 and C2 t (traction force test per

paragraph 6.4. (b) of this Regulation)

The test procedure of ASTM standard F)@ shall be used to assess snow
performance through spin traction va dium packed snow (The snow

compaction index measured Wlth I penetrometer’ shall be between
70 and 80).
2.1. The test course surface shal mposed of a medium packed snow surface,

as characterized in table A2, of ASTM standard F1805-06.

2.2. The tyre load for t hall be as per option 2 in paragraph 11.9.2. of

ASTM standar@ .
3. Braking on sno thod for Class C1 and C2 tyres
3.1 Gener% ions
3.1.1. Tes
aklng tests shall be done on a flat test surface of sufficient length and

idth, with a maximum 2 per cent gradient, covered with packed snow.

The snow surface shall be composed of a hard packed snow base at least
3 c¢m thick and a surface layer of medium packed and prepared snow about
2 c¢cm thick.

The air temperature, measured about one meter above the ground, shall be
between -2 °C and -15 °C; the snow temperature, measured at a depth of
about one centimeter, shall be between -4 °C and -15 °C.

It is recommended to avoid direct sunlight, large variations of sunlight or
humidity, as well as wind.

! See appendix of ASTM standard F1805-06 for details.
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The snow compaction index measured with a CTI penetrometer® shall be
between 75 and 85.

3.1.2. Vehicle

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

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

3.1.3. Tyres

The tyres should be "broken-in" prior to testing to remove spew, compound
nodules or flashes resulting from the moulding process. The tyre surface in
contact with snow shall be cleaned before performing a test.

Tyres shall be conditioned at the outdoor ambient temper s&% least two
hours before their mounting for tests. Tyre pressures shall eJadjusted to
the values specified for the test.

In case a vehicle cannot accommodate both the refere nd candidate tyres,

a third tyre (“control” tyre) may be used as an i ediate. First test control
vs. reference on another vehicle, then test date vs. control on the
vehicle.

3.1.4. Load and pressure \
3.1.4.1. For C1 tyres, the vehicle load % such that the resulting loads on the
0 per cent of the load corresponding to

tyres are between 60 per ce
the tyre load index.
The cold inflation pres@\all be 240 kPa.

3.1.4.2. For C2 tyres, t load shall be such that the resulting loads on the
tyres are betwegen er cent and 100 per cent of the load corresponding to
the tyre load index’

The sta"\ load on the same axle should not differ by more than 10 per

ceh?
ﬁ@n ation pressure is calculated to run at constant deflection:

For a vertical load higher or equal to 75 per cent of the load capacity of the
tyre, a constant deflection is applied, hence the test inflation pressure "Pt"
shall be calculated as follows:

n-p[ 2]
Q

Qr is the maximum load associated to the load capacity index of the tyre
written on the sidewall

Pr is the reference pressure corresponding to the maximum load capacity Qr

Qt is the static test load of the tyre
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3.1.5.

3.2.

3.2.1.

3.2.2.

3.2.3.

For a vertical load lower than 75 per cent of the load capacity of the tyre, a
constant inflation pressure is applied, hence the test inflation pressure Pt shall
be calculated as follows:

P =P (0.75)"* = (0.7)P.
Pr is the reference pressure corresponding to the maximum load capacity Qr
Check the tyre pressure just prior to testing at ambient temperature.

Instrumentation

The vehicle shall be fitted with calibrated sensors suitable for measurements
in winter. There shall be a data acquisition system to store measurements.

The accuracy of measurement sensors and systems shall be such that the
relative uncertainty of the measured or computed mean fully developed

decelerations is less than 1 per cent. *

Testing sequences Q\

For every candidate tyre and the standard referenc@ BS-braking test
runs shall be repeated a minimum of 6 times.

The zones where ABS-braking is fully applied% ot overlap.

When a new set of tyres is tested, the rugs are performed after shifting aside
the vehicle trajectory in order not to bskk: he tracks of the previous tyre.
overlap f

When it is no longer possible not t
course shall be re-groomed.

ull ABS-braking zones, the test

Required sequence:

6 repeats SRTT, then aside to test next tyre on fresh surface
6 repeats Candi en shift aside
6 repeats Can 2, then shift aside

6 repeﬁ@, then shift aside
Or sting:

Qﬁ@v one candidate tyre is to be evaluated, the order of testing shall be:

1-T-R2
Where:
R1 is the initial test of the SRTT, R2 is the repeat 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 before repeating
the SRTT test, for example:

R1-T1-T2-R2.

The comparative tests of SRTT and candidate tyres shall be repeated on two
different days.
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3.3. Test procedure
3.3.1. Drive the vehicle at a speed not lower than 28 km/h.
3.3.2. When the measuring zone has been reached, the vehicle gear is set into

neutral, the brake pedal is depressed sharply by a constant force sufficient to
cause operation of the ABS on all wheels of the vehicle and to result in stable
deceleration of the vehicle and held down until the speed is lower than

8 km/h.

3.3.3. The mean fully developed deceleration between 25 km/h and 10 km/h shall
be computed from time, distance, speed, or acceleration measurements.

3.4, Data evaluation and presentation of results

3.4.1. Parameters to be reported

3.4.1.1. For each tyre and each braking test, the mean and standard deyiation of the

mfdd shall be computed and reported
The coefficient of variation CV of a tyre braking test sff@n uted as:

oV (tyre) = Std.devi(tyre)
Meanl(tyre)
3.4.1.2 Weighted averages of two successive test SRTT shall be computed
taking into account the number of candi e tyres in between:

In the case of the order of testlng - R2, the weighted average of the
SRTT to be used in the compar he performance of the candidate tyre
shall be taken to be:

Wa(SRTT) = (Ry + Rﬁ/Z@&

Where:

SRT R2 is the mean mfdd for the second test of the SRTT.

case of the order of testing R1 — T1 — T2 — R2, the weighted
\ ge (wa) of the SRTT to be used in the comparison of the
erformance of the candidate tyre shall be taken to be:

0: wa (SRTT) = 2/3 R; + 1/3 R, for comparison with the candidate

Ry is th@ ully developed deceleration for the first test of the
an

Q tyre T1; and:
wa (SRTT) = 1/3 R; + 2/3 R, for comparison with the candidate
tyre T2.
3.4.1.3. The snow grip index (SG) in per cent of a candidate tyre shall be computed

as:

Mean (candidate)

Snow Grip Index (candidate) =
wa (SRTT)

3.4.2. Statistical validations

The sets of repeats of measured or computed mfdd for each tyre should be
examined for normality, drift, eventual outliers.

The consistency of the means and standard-deviations of successive braking
tests of SRTT should be examined.
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The means of two successive SRTT braking tests shall not differ by more
than 5 per cent.

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

If those conditions are not met, tests shall be performed again after re-
grooming the test course.

3.4.3. In the case where the candidate tyres cannot be fitted to the same vehicle as
the SRTT, for example, due to tyre size, inability to achieve required loading
and so on, comparison shall be made using intermediate tyres, hereinafter
referred to as "control tyres", and two different vehicles. One vehicle shall be
capable of being fitted with the SRTT and the control tyre and the other
vehicle shall be capable of being fitted with the control tyre and the
candidate tyre.

3431 The snow grip index of the control tyre relative to the SRTT (SG1) and of
the candidate tyre relative to the control tyre (SG2) shall b ished using
the procedure in paragraphs 3.1. to 3.4.2. above. e&

The snow grip index of the candidate tyre relative TT shall be the
product of the two resulting snow grip indices that is X SG2.

3.4.3.2. The ambient conditions shall be comparabl @ests shall be completed
within the same day. 9%

3.4.3.3. The same set of control tyres shall be useé#for comparison with the SRTT
and with the candidate tyre and sha itted in the same wheel positions.

3.4.3.4. Control tyres that have been u@ r testing shall subsequently be stored
under the same conditions@' ed for the SRTT.

3.4.35. The SRTT and control shall be discarded if there is irregular wear or
damage or when the mance appears to have been deteriorated.

4 Acceleration r@ r Class C3 tyres

4.1. According to the=definition of C3 tyres reported into paragraph 2.4.3. above,

@) arrow (C3N), when the C3 tyre nominal section width is lower

the ad?it'O\(aVI}Iassification for the purpose of this test method only applies:

an 285 mm

Q{))0 C3Wide (C3W), when the C3 tyre nominal section width is greater or
equal to 285 mm

4.2. Methods for measuring snow grip index

Snow performance is based on a test method by which the average
acceleration in an acceleration test, of a candidate tyre is compared to that of
a standard reference tyre.

The relative performance shall be indicated by a snow grip index (SG).

When tested in accordance with the acceleration test in paragraph 4.7. below,
the average acceleration of a candidate snow tyre shall be at least 1.25
compared to one of the two equivalent SRTTs — ASTM F 2870 and
ASTM F 2871.
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4.3. Measuring equipment

4.3.1. A sensor suitable for measuring speed and distance covered on snow/ice
surface between two speeds must be used.

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

4.3.2. The following tolerances shall be respected:

(@) For speed measurements: 1 per cent (km/h) or 0.5 km/h whichever
is greater.

(b) For distance measurements: +1 x 10" m

4.3.3. A display of the measured speed or the difference between the measured
speed and the reference speed for the test is recommended inside the vehicle
so that the driver can adjust the speed of the vehicle.

4.3.4. For Acceleration test covered in paragraph 4.7. below, a ~%of the slip
ratio of the driven tyres is recommended inside the vehic shall be used
in the particular case of paragraph 4.7.2.1.1. below.

The slip ratio is calculated by

Wheel Speed — Vehicle Spegt

Vehicle Speed \)

(@  Vehicle speed is measured a&ed in 4.3.1. above (m/s)
(b) Wheel speed is calculat@*n a tyre of the driven axle by measuring
its angular velocity oaded diameter

100

Slip Ratio % :{

Wheel Speed =t xlo eter x angular speed

Where, © = 3. 60deg), the loaded diameter (m) and the angular
speed (revolution perSecond = 360 deg/sec).

4.3.5. A data acq isition system can be used for storing the measurements.

4.4. Gener itions
44.1. Te

Q/he test shall be done on a flat test surface of sufficient length and width,
ith a maximum 2 per cent gradient, covered with packed snow.

4411 The snow surface shall be composed of a hard packed snow base at least
3 cm thick and a surface layer of medium packed and prepared snow about
2 cm thick.

4.4.1.2. The snow compaction index measured with a CTI penetrometer shall be

between 80 and 90. Refer to the appendix of ASTM F1805 for additional
details on measuring method.

4.4.1.3. The air temperature, measured about one meter above the ground, shall be
between -2 °C and -15 °C; the snow temperature, measured at a depth of
about one centimeter, shall be between -4 °C and -15 °C.

Air temperature shall not vary more than 10 deg C during the test.
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4.5, Tyres preparation and break-in

45.1. Fit the test tyres on rims as per 1SO 4209-1 using conventional mounting
methods. Ensure proper bead seating by the use of a suitable lubricant.
Excessive use of lubricant should be avoided to prevent slipping of the tyre
on the wheel rim.

45.2. The tyres should be "broken-in" prior to testing to remove spew, compound
nodules or flashes resulting from moulding process.

45.3. Tyres shall be conditioned at the outdoor ambient temperature at least two
hours before their mounting for tests.

They should be placed such that they all have the same ambient temperature
prior to testing and be shielded from the sun to avoid excessive heating by
solar radiation.

The tyre surface in contact with snow shall be cleaned before performing a
test. &

Tyre pressures shall then be adjusted to the values speeifi @ the test.
4.6. Testing sequence @
If only one candidate tyre is to be evaluated, t%@r of testing shall be:
R1,T,R2

Where: \

R1 is the initial test of the SRTT, IS the repeat test of the SRTT and T is
the test of the candidate tyre t eyaluated.

A maximum of 3 candid
test, for example: R1, :

s may be tested before repeating the SRTT
3, R2.

Recommendat t the zones where acceleration is fully applied shall

not overlap withou orking and when a new set of tyres is tested;

The runs
accele

erformed after shifting the vehicle trajectory in order not to
e tracks of the previous tyre; when it is no longer possible not
Il acceleration zones, the test course should be re-groomed.

4.7. ation on snow test procedure for snow grip index of Classes C3N and

4.7.1. rinciple
The test method covers a procedure for measuring the snow grip performance
of commercial vehicle tyres during acceleration, using a commercial vehicle
having a Traction Control System (TCS, ASR, etc.).
Starting with a defined initial speed, the full throttle is applied to activate the
traction control system, the average acceleration is calculated between two
defined speeds.

4.7.2. Vehicle

4.7.2.1. The test shall be conducted with a standard 2 axle commercial vehicle in

good running order with:
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(@)  Low rear axle weight and an engine powerful enough to maintain the
average percentage of slip during the test as required in paragraphs
4.75.1. and 4.7.5.2.1. below;

(b) A manual gearbox (automatic gearbox with manual shift allowed)
having a gear ratio covering the speed range of at least 19 km/h
between 4 km/h and 30 km/h;

(c) Differential lock on driven axle is recommended to improve
repeatability;

(d) A standard commercial system controlling/limiting the slip of the
driving axle during acceleration (Traction Control, ASR, TCS, etc.).

4.7.2.1.1. In the particular case where a standard commercial vehicle equipped with a
traction control system is not available, a vehicle without Traction
Control/ASR/TCS is permitted provided the vehicle is fitted with a system to
display the percentage slip as stated in paragraph 4.3.4. ofethis annex and a
mandatory differential lock on the driven axle used ip=aCgorflance with
operating procedure 4.7.5.2.1. below. If a differenti@z]ock’ is available it
shall be used; if the differential lock, however, is .@ ilable, the average
slip ratio should be measured on the left and right,dtiven wheel.

4.7.2.2. The permitted modifications are: E %

(@) Those allowing to increase the r of tyre sizes capable to be
mounted on the vehicle;

(b)  Those permitting to insta@@tomaﬁc activation of the acceleration

and the measurements.
Any other modification o @eleration system is prohibited.
4.7.3. Vehicle fitting

The rear driv ay be indifferently fitted with 2 or 4 test tyres if
respecting the lgading by tyre.

The front steep non driven axle is equipped with 2 tyres having a size suitable
for th oad. These 2 front tyres could be maintained along the test.

4.7.4. Lo

4.7.4.1. Q he static load on each rear driven test tyres must be between 20 per cent and
5 per cent of the tested tyre load capacity written on the sidewall.

inflation pressure

The vehicle front steer total static axle load should be between 60 per cent
and 160 per cent of the driven rear total axle load.

The static tyre load on the same driven axle should not differ by more than
10 per cent.

4.7.4.2. The driven tyres inflation pressure shall be 70 per cent of the one written on
the sidewall.

The steer tyres are inflated at nominal sidewall pressure.

If the pressure is not marked on the sidewall, refer to the specified pressure in
applicable tyre standards manuals corresponding to maximum load capacity.
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4.75. Testing runs
4.75.1. Mount first the set of reference tyres on the vehicle and when on the testing
area.

Drive the vehicle at a constant speed between 4 km/h and 11 km/h and the
gear ratio capable of covering the speed range of at least 19 km/h for the
complete test programme (e.g. R-T1-T2-T3-R).

The recommended gear ratio selected is 3™ or 4™ and shall give a minimum
10 per cent average slip ratio in the measured range of speed.

4.75.2. In case of traction control system equipped vehicles (already switched "on
before the run) apply full throttle until the vehicle has reached the final speed.

Final speed = Initial speed + 15 km/h
No rearward restraining force shall be applied to the test vehicle

4.75.2.1. In the particular case of paragraph 4.7.2.1.1. of this annexﬁa standard
commercial vehicle equipped with a traction control s t? not available,
the driver shall manually maintain the average slip ween 10 and 40
per cent (controlled slip procedure in place of thesfdll slip) within the
prescribed range of speeds. If a dlfferentlal lock i t available, the averaged

slip ratio difference between the left a % iven wheel shall not be
higher than 8 per cent for each run. AII and runs in the test session

are performed with controlled slip pr

4.7.5.3. Measure the distance between the i eed and the final speed.
4.7.5.4. For every candidate tyre and e@mard reference tyre, the acceleration test
runs shall be repeated a mi of 6 times and the coefficients of variation

(standard deviation/aver 0) calculated for minimum 6 valid runs on the
distance shall be lowerthan or equal to 6 per cent.
4.7.5.5. In case of tra& trol system equipped vehicle, the average slip ratio

shall be in th e from 10 per cent to 40 per cent (calculated as per
paragragh 4. of this annex).

4.7.5.6. Q : g sequence as defined in paragraph 4.6. above.
g of measurement results

4.8. @
4.8.1. %a culation of the average acceleration AA

ach time the measurement is repeated, the average acceleration AA (m - s-2)
is calculated by
S -5;°
2D

AA =

Where D (m) is the distance covered between the initial speed S; (m.s™) and
the final speed S (m.s™).
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4.8.2. Validation of results
For the candidate tyres:

The coefficient of variation of the average acceleration is calculated for all the
candidate tyres. If one coefficient of variation is greater than 6 per cent,
discard the data for this candidate tyre and repeat the test.

stdev
average

coefficien t of variation =

For the reference tyre:

If the coefficient of variation of the average acceleration "AA" for each group
of min 6 runs of the reference tyre is higher than 6 per cent, discard all data
and repeat the test for all tyres (the candidate tyres and the reference tyre).

In addition and in order to take in account possible test eyolution, the
coefficient of validation is calculated on the basis of the a values of

any two consecutive groups of min 6 runs of the F@c re. If the
coefficient of validation is greater than 6 per cent, dit e data for all the

candidate tyres and repeat the test.

Average2 — Avera
Averagel

4.8.3. Calculation of the "average AA" \

If Ry is the average of the "AA’, % in the first test of the reference tyre,
R, is the average of the "AAY s in the second test of the reference tyre,
the following operations ar formed, according to Table 1:

coeficien t of validation = x 100

Table 1
If the number of sets of candidate an@t (;f candidate tyres to be | then "Ra" is calculated by applying
tyres between two successive runs £ qu is the following:
of the reference tyre is:
1] R-TI-R o T1 Ra=1/2 (R, +Ry)
\\ T1 Ra=2/3R; +1/3R;
21 R'Tl_lgR T2 Ra=1/3R; +2/3R
AN a= ! 2
T1 Ra=3/4R; +1/4R,
3] R-T1-T2-T3-R|T2 Ra=1/2 (R, +Ry)
T3 Ra=1/4 Ry + 3/4 Ry

"T" (a=1, 2, ...) is the average of the AA values for a test of a candidate
tyre.
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4.8.4 "AFC" Calculation (Acceleration Force Coefficient)
Also called AFC Acceleration Force Coefficient
Calculation on of AFC(T,) and AFC(R,) as defined in Table 2 ;

Table 2
The acceleration force coefficient
"AFC" is:
— Ra
Reference tyre AFC(R) = 3
- —_ Ta
Candidate tyre AFC(T) = )
Ra and Ta are in m/s?
"g"= gravity acceleration (rounded to 9.81 m/s?) \*
4.8.5. Calculation of the relative snow grip index of the tyr Q

The snow grip index represents the relative performancgof the candidate tyre
compared to the reference tyre. é

Snow Grip Index = ":‘Egg; 0@

4.8.6. Calculation of the slip ratio Q
The slip ratio can be cala:@ he average of slip ratio as mentioned in

paragraph 4.3.4. of this an r'by comparing the average distance referred
to in paragraph 4.7.5.3 annex of the minimum 6 runs to the distance
of a run done witho ip tvery low acceleration)

SlipRatio % AVerage dlstanf:e—_Nosllpdlstance <100
No slipdistance

L 2
No sl'\dbtance means the wheel distance calculated on a run done with a
peed or a continuous low acceleration.

co
4.9. Qgrip performance comparison between a candidate tyre and a reference
re using a control tyre

49.1. Scope

When the candidate tyre size is significantly different from the reference tyre
a direct comparison on the same vehicle may be not possible. This is an
approach using an intermediate tyre, hereinafter called the control tyre.

4.9.2. Principle of the approach

The principle lies upon the use of a control tyre and 2 different vehicles for
the assessment of a candidate tyre in comparison with a reference tyre.

One vehicle can fit the reference tyre and the control tyre, the other the
control tyre and the candidate tyre. All conditions are in conformity with
paragraph 4.7. above .
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The first assessment is a comparison between the control tyre and the
reference tyre. The result (snow Grip Index 1) is the relative efficiency of the
control tyre compared to the reference tyre.

The second assessment is a comparison between the candidate tyre and the
control tyre. The result (snow grip index 2) is the relative efficiency of the
candidate tyre compared to the control tyre.

The second assessment is done on the same track as the first one. The air
temperature must be in the range of +/- 5 deg C of the temperature of the first
assessment. The control tyre set is the same set as the set used for the first
assessment.

The snow grip performance index of the candidate tyre compared to the
reference tyre is deduced by multiplying the relative efficiencies calculated
above:

Snow Grip Index = SG1xSG2 \*
4.9.3. Selection of a set of tyres as a control tyre set @Q

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

4.10. Storage and preservation %Q
yré\: }

Before the first assessment (control t ference tyre), normal storage
conditions can be used. It is necess hat all the tyres of a control tyre set
have been stored in the same condition

As soon as the control tyre been assessed in comparison with the
reference tyre, specific st onditions shall be applied for control tyres
replacement.

When irregular we amage results from tests, or when wear influences
the test resultsfthe of the tyre shall be discontinued.

O
e
R
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Annex 7 - Appendix 1

Pictogram definition of ""Alpine Symbol**

Minimum 15 mm base and 15 mm height.

Above drawing not to scale. OQ
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Annex 7 - Appendix 2

Test reports and test data for C1 and C2 tyres

Part 1 - Report

1. Type Approval Authority or Technical SErvice: .........coevvviniinencinereens
2. Name and address of appliCant: ..........ccoeiririiiinee e
3. TESEIEPOIT NO.: ot
4. Manufacturer and brand name or trade description: ...........cccocvvrernienensennen.
5. TYFE ClASS: ottt
6. Category OF USE: ..ottt s e er e ere e
7. Snow index relative to SRTT according to paragraph 6.4.1, \
7.1. Test procedure and SRTT USEd .......ccevveviereiencrinneas b .......................
8. ComMMENES (IT ANY): oveieeiiii et eb et b e sb e ere e
9. Date: .o @
10. SIGNALUIE: oo
Part 2 - Test data
1. Date Of test: ....ccvevveireieiriees
2. Location of test track: ...... & .....................................................................
2.1. Test track characteristm

‘A; s@}ests At end of tests Specification
Weather ‘\)
Ambient temperaturg® b -2°Cto-15°C
Snow temperatur\ K\\, -4°Cto-15°C
CTI inder\)‘ 7510 85
Other
3. Test vehicle (make, model and type, Year): ......cccccvevvvrievieiieseece e
4, TSt Yre detailS.....cc.eiveiii e s
4.1. Tyre size designation and service desCription: ........cccocveveierieeienenene e
4.2. Tyre brand and trade desCription: .........cccooiveiireiiciee e
4.3. TESEEYIE QALA: ..o
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SRTT (1st test) Candidate Candidate SRTT (2nd test)
Tyre dimensions
Test rim width code
Tyre loads F/R (kg)
Load index F/R ( per cent)
Tyre pressure F/R(kPa)
5. Test results: mean fully developed decelerations (m/s2) / traction coefficient*
Run number Specification SRTT (1sttesty | Candidate Candidate SRTT (2nd test)

\
A

DO | W|N|F

Mean A
Std-deviation \\ i
CV (%) <6% ‘

Validation (SRTT) N

SRTT % ))

SRTT el

average \’\0

v 3

Snow grip

Al
aQ\ 100
index

! Strike out what does not apply.
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Annex 7 - Appendix 3

Test reports and test data for C3 tyres

Part 1 - Report

1. Type Approval Authority or Technical SErvice: ...,
2. Name and address of apPliCaNt: ..........cooveviiiiiiiinee e
3. TESEIEPOIT NO.: ot
4. Manufacturer and brand name or trade description: ...........cccocvvrernienensennen.
5. TYFE ClASS: ottt
6. Category OF USE: ...oiviiieiriiicirieer e * .................
7. Snow grip index relative to SRTT according to paragrah@.\l.

7.1. Test procedure and SRTT USEd .....coovvevivinennineneBeeee B
8. Comments (if ANY): .ovierieiieeieeceesee s e
) O

. Date: .o % ...........................................
10. SIGNALUIE: .o 0 ..................................................

Part 2 - Test data Q

1. Date Of teSt: oo R B
2. Location of test track: ...... @ ......................................................................
2.1. Test track characteristi€s:
V— AN

(. Mart of tests At end of tests Specification

Nt/
Weather

« C,
Ambient temperature \\\J -2°Cto-15°C
AN

Snow tempe;at\ue\\) -4°Cto-15°C

CTI indexY 80 to 90

Other
3. Test vehicle (make, model and type, Year): ......cccccvcvvvvievievieseece e
4. TESt EYre dEtailS ...veveieeeiieeee s
4.1. Tyre size designation and service description: ........ccccocevveiininieiinene e
4.2. Tyre brand and trade desCription: .........ccocooeiiiiiicii e
4.3. TESEEYIE QALA: .o
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SRTT (1st test) Candidate 1 Candidate 2 Candidate 3 SRTT (2nd test)

Tyre dimensions

Test rim width code

Tyre loads F/R (kg)

Load index F/R (per

cent)

Tyre pressure F/R

(kPa)

5. Test results: average accelerations (m/s?) \A
Run number Specification SRTT (st test) Candidate 1 Candidate 2,..\@1 idgte 3 SRTT (2nd test)
1 )/
2

&
3 N
4 ’é\,
: %
; &
_l\'\‘
‘e
Q"
(@]
Mean \>
«
—
Std-deviation QQ
Slip ratio (per
cent)
CV (per cent) < < 6 per cent
Validation SRTT | (SRTT) <6 per
cent

SRTT average
Snow index 1.00
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