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Foreword

This Malaysian Standard was developed by the Technical Committee on Tyres, Rims and
Valves under the authority of the Industry Standards Committee on Transport.

Major modifications in this revision are as follows:

a) elaboration on requirements;

b) addition of clause on sampling; and

c) subclauses on test methods for endurance, strength, high speed performance and bead
unseating of tyre have been replaced with new requirements.

This Malaysian Standard cancels and replaces MS 149:2008, New pneumatic passenger car
tyres - Specification (Second revision).

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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New pneumatic passenger car tyres - Specification

1 Scope

This Malaysian Standard specifies markings, test methods and minimum safety requirements
for new pneumatic rubber tyres for use on passenger cars.

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendments) applies.

References for physical testing procedure:

MS 1439, Definitions of common terms used in the tyre industry - Pneumatic tyres
References for the supplement for dimension, load and inflation pressure:

The European Tyre and Rim Technical Organization (ETRTO): Standards Manual

The Japan Automobile Tire Manufacturer’'s Association (JATMA): Year Book (Tyre Standards)

The Tire and Rim Association (TRA): Year Book

3 Terms and definitions

For the purposes of this standard, the terms and definitions given in MS 1439 and the following
apply.

3.1 run flat tyre

Pneumatic tyre structure provided with any technical solutions (for example, reinforced
sidewalls, etc.) allowing the pneumatic tyre, mounted on the appropriate wheel and in the
absence of any supplementary component, to supply the vehicle with the basic tyre functions,
at least, at a speed of 80 km/h (50 mph) and a distance of 80 km when operating in flat tyre
running mode.

4 Tyres and rims matching information
Each manufacturer of tyres shall ensure that a listing of rim that may be used with each tyre is
provided to the public. A listing compiled in accordance with 4.1 a) need not include dimensional

specifications or diagram of a rim if the rim dimensional specifications and diagram are
contained in any of the listing published in accordance with 4.1 b).
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4.1 The listing shall be in one of the following forms:

a) listed by manufacturer name or brand name in a document furnished to dealers of the
manufacturer's tyres, and to any person upon request; or

b) contained in the following:
i) The European Tyre and Rim Technical Organization (ETRTO): Standards Manual;

i) The Japan Automobile Tire Manufacturer’s Association (JATMA): Year Book (Tyre
Standards);

iii) The Tire and Rim Association (TRA): Year Book; or

iv) Annex A.
4.2 Information contained in a publication specified in 4.1 b) which lists general categories
of tyres and rims by tyre size designation, type of construction and/or intended use, shall be
considered to be manufacturer's information pursuant to 4.1 for the listed tyres, unless the
publication itself or specific information provided according to 4.1 a) indicates otherwise.
4.3 Specifications - Dimensions of tyres
4.3.1 Section width of a tyre
4.3.1.1  The section width shall be obtained by means of the following formula:

S=5S1+K(A4- A1)

where

S is the "section width" rounded to the nearest millimetre and measured on the measuring
rim;

S1 is the "nominal section width" (in mm) as shown on the side wall of the tyre in the
designation of the tyre as prescribed;

A is the width (expressed in mm) of the measuring rim, as shown by the manufacturer. When
the conventional number is given by codes, the value in mm is obtained by multiplying such
number by 25.4;

A1 is the width (expressed in mm) of the theoretical rim and shall be taken to equal S+ multiplied
by the factor x, as specified by the manufacturer; and

K shall be taken to equal 0.4.
4.3.1.2 However, for the types of tyres for which the designation is given in the first column

of the tables in Annex A, the section width shall be that given opposite the tyre size designation
in these tables.
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4.3.1.3  For tyres identified by the tyre to rim fitment configuration symbol 4, K shall be taken
equal to 0.6.

Note. Tyre to rim fitment configuration means the type of rim to which the tyre is designed to be fitted. In
the case of non-standard rims this will be identified by a symbol applied to the tyre, for example, "CT",
"TR" "TD" or "A".

4.3.1.4 The width of a tyre may exceed the value in 4.3.1.1 by the following percentages:
a) Inradial ply orin run flat tyres: 4 %.

b) In addition, if the tyre has special protective ribs (or bands), the figure as increased by the
above tolerance may be exceeded by 8 mm.

c) However, for tyres identified by the tyre to rim fitment configuration symbol 4, the overall
width of the tyre, in the lower area of the tyre, equals the nominal width of the rim on which
the tyre is mounted, as shown by the manufacturer in the descriptive note, increased by 20
mm.

4.3.2 Outer diameter of a tyre

4.3.21 The outer diameter of a tyre shall be obtained by means of the following formula:
D=d+2H

where

D is the outer diameter expressed in millimetres;

d is the nominal rim diameter as in Table 1 expressed in millimetres;

H is the nominal section height rounded to the nearest millimetre and is equal to:
H=81%0.01Ra

where

S1 is the nominal section width in millimetres (mm); and

Ra is the nominal aspect ratio.

All as in the tyre size designation shown on the sidewall of the tyre shall be in conformity with
the requirements of 4.1 b).

4.3.21.1  The nominal rim diameter may be expressed either in a code (numbers below 100)
or in millimetres (numbers above 100). The symbol 4 denotes the corresponding nominal
diameter of the rim.

The values of the d expressed in millimetres are shown in Table 1.
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Table 1. The values of d expressed in millimetres

Nominal rim diameter code, d Value of d
(inch) (mm)
10 254
11 279
12 305
13 330
14 356
15 381
16 406
17 432
18 457
19 483
20 508
21 533
22 559
23 584
24 610
25 635
26 660
27 686
28 711
29 737
30 762

4.3.2.2 However, for the types of tyre whose designation is given in Annex A, the outer
diameter shall be deemed to be that given opposite the tyre size designation in those tables.

4.3.2.3 For tyres identified by the tyre to rim fitment configuration symbol 4, the outer
diameter shall be that specified in the tyre size designation as shown on the sidewall of the tyre.

4.3.3 Method of measuring pneumatic tyres
The dimensions of pneumatic tyres shall be measured by the procedure described in Annex B.
4.3.4 Tyre outer diameter specifications

The outer diameter of a tyre shall not be outside the values Dmin and Dmax obtained from the
following formula:

Dmin =d + 2 %X Hmin
Dmax =d + 2 % Hmax
where

D is the outer diameter expressed in millimetres;
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d is the nominal rim diameter expressed in millimetres;
Hmin = H % a, rounded to the nearest mm where coefficient a = 0.97; and

Hmax = H % b, rounded to the nearest mm where coefficient b for radial, run flat tyre = 1.04.

5 Requirements

Each tyre shall be capable of meeting any of the applicable requirements set forth below when
mounted on a model rim assembly corresponding to any rim designated by the tyre manufacturer
for use with the tyre in accordance with Clause 5. However, a particular tyre need not meet further
requirements after having been subjected to and meet the endurance test (see 6.1), high speed
performance test (see 6.2), strength test (see 6.3) and bead unseating test (see 6.4). For
certification purposes all tests shall be carried out at MS ISO/IEC 17025 accredited laboratory.
For tyres used for retreading purpose, all tyres shall not be accepted for first retread unless
they have been type approved and bear “MS” or "E" or "DOT" mark as complying with Malaysian
Standard (MS), United Nations Economic Commission for Europe (UNECE) or Federal Motor
Vehicles Safety Specification (FMVSS) respectively.

5.1 Endurance and low inflation pressure performance

5.1.1  When tested in accordance with 6.1, a tyre shall meet the requirements set forth in
5.1.2 and 5.1.3.

5.1.2 A tyre which does not exhibit any visual defects listed below shall be deemed to have
passed the test:

a) separation - bead, cord, ply, tread, sidewall, innerliner;

b) cracking - flex, groove, radial, sidewall;

c) chunking;

d) broken cords; and

e) casing failure.

5.1.3 The tyre pressure, when measured at any time between 15 min and 25 min after the
end of the test, shall not be less than 95 % of the initial pressure specified in C.1.1 for endurance

and D.1.1 for low inflation pressure performance test.

5.1.4 For radial tyres, low inflation pressure performance shall be conducted after the
endurance test.

5.2 High speed performance

When tested in accordance with 6.2, a tyre shall meet the requirements set forth in 5.1.2.
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5.21 Where application is made for tyres for speeds over 300 km/h identified as provided in
5.6.2 f), the load/speed test is carried out on one tyre at the load and speed conditions marked
on the tyre. Another load/speed test shall be carried out on a second sample of the same tyre
type at the load and speed conditions specified as maximum by the tyre manufacturer'. The
second test may be carried out on the same tyre sample if the tyre manufacturer agrees.

5.2.2 However, a tyre marked with the speed symbol "Y" (both with and without brackets)
which, after undergoing the relevant test, exhibits superficial blistering of the tyre tread caused
by the specific test equipment and conditions, is deemed to have passed the test.

5.2.3 The outer diameter of the tyre measured 6 h after the load/speed performance test,
shall not differ by more than £ 3.5 % from the outer diameter as measured before the test.

5.2.4 Where application is made for the type approval of a "run flat" tyre, the above load
speed test is carried out on one tyre, inflated as per E.1.2, at the load and speed conditions
marked on the tyre. Another load/speed test shall be carried out on a second sample of the
same tyre type as specified in E.3. The second test may be carried out on the same sample if
the manufacturer agrees.

5.2.5 If a "run flat" tyre which, after undergoing the test as specified in E.3 does not exhibit
a change in the deflected section height compared to the deflected section height at the start
of the test higher than 20 % and retains the tread connected to the two sidewalls, it is deemed
to have passed the test.

5.3 Strength

When the tyre is tested in accordance with 6.3, the minimum breaking energy shall be in
accordance with Tables 2 and 3.

Table 2. For radial ply tyres

Tyre size designation Unit Standard Reinforced
Section width < 160 mm | Joules:J 220 441
(Nm)
. . Joules, J
Section width = 160 mm (Nm) 294 588

Table 3. For T-type temporary spare tyre with 420 kPa maximum permissible inflation

pressure
Cord material Unit Maximum load Maximum load
below 399 kg 399 kg and above
Rayon J"(L,‘\'lfns)’ J 113 186
Joules, J
Nylon or polyester (Nm) 220 294

' For tyres suitable for speeds in excess of 300 km/h, the maximum speed permitted by the tyre
manufacturer and the load carrying capacity allowed for that maximum speed. The tyre manufacturer shall
also specify these values in the technical literature for the tyre type.
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5.4 Bead unseating

When a tubeless tyre is tested in accordance with 6.4, the minimum applied force (N) shall be
in accordance with Tables 4 and 5.

Table 4. Applied force for tyre

Nominal section width, S Force
(mm) (N)

S1<160 6 670

160 < §1< 205 8 890

S12 205 11120

Table 5. Applied force for T-type temporary spare tyre

Maximum load rating, / Force
(kg) (N)

/<399 6 670

399<7<635 8 890

/=635 11120

5.5 Treadwear indicators (TWI)

The mark of TWI (e.g. “A” or “TWI’) indicate the position of the treadwear indicators on the outer
sidewall and aligned to the treadwear indicator.

5.5.1 TWI 2 1.6 mm height

Except as specified below, each tyre shall have at least six TWI spaced approximately equally
around the circumference of the tyre that enables a person inspecting the tyre to determine
visually whether the tyre has worn to a tread depth of 1.6 mm. Tyres with 12 inch or smaller rim
diameter shall have at least three such indicators.

5.6 Tyre marking

5.6.1  The marking shall be placed between the maximum section width (exclusive of sidewall
decorations or curb ribs) and the bead on at least one sidewall, unless the maximum section width
of the tyre is located in an area which is not more than one-fourth of the distance from the bead
to the shoulder of the tyre. If the maximum section width falls within that area, the markings shall
appear between the bead and a point one-half the distance from the bead to the shoulder of the
tyre, on at least one sidewall.

5.6.2 The markings shall be in letters and numerals not less than 2 mm high and raised above
or sunk below the tyre surface.

5.6.3 Pneumatic tyres submitted for approval shall display on both sidewalls in the case of

symmetrical tyres and at least on the outer sidewall in the case of asymmetrical tyres with the
information specified below:
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The symbol MS, which shall constitute a certification that the tyre conforms to Malaysian
Standard. This symbol shall be marked on the serial side of tyre sidewall;

The MS product certificate number shall be marked on the serial side of tyre sidewall;
The manufacturer’'s name or trade mark;

The country where the tyres being manufactured;

The tyre size designation as defined in Clause 4.1;

On tyres suitable for speeds in excess of 300 km/h:

i) the letter "R" placed in front of the rim diameter code marking shall be replaced by the
inscription "ZR"; and/or

i) the tyre shall be marked with a service description consisting of the speed symbol "Y"
and the corresponding load index. The service description shall be marked within
brackets, for example, "(95Y)".

“‘Run flat” tyres shall have a letter “F’ before the nominal rim diameter code.
(e.g. 245/40RF19 94Y);

Tyre maximum load, unit in kg;
Tyre maximum air pressure, unit in kPa;
The date of manufacture (date code) in the form of a group of four digits only, the first two

showing the week and the last two the year of manufacture. (e.g. 2117 means 21! week
of year 2017);

XXYY

I T Production year

Production week

Wear indication sign in the form marking “TWI" or “A” or other specific sign. For tyre with
diameter < 12 inch, 3 locations at minimum and for the tyre with rim diameter > 12 inch, 6
locations at minimum;

An indication of the structure: radial, run flat tyres. E.g. for radial construction shall be marked
RADIAL;

The word "TUBELESS" if the tyre is designed for use without an inner tube;

The actual number of plies and the composition of the ply cord material in the sidewall, and,
if different, in the tread area. For example, marking:

i) Tread: 1 polyester 2 steel 1 Nylon

i) Sidewall: 2 polyester

© STANDARDS MALAYSIA 2018 - All rights reserved
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0) The word “REINFORCED” or “EXTRA LOAD?” if the tyre is in reinforced; and

p) The inscription M+S or M.S or M&S if the tyre is classified use for mud and snow condition
as defined in MS 1439.

6 Test methods

6.1 Endurance

The test method shall be as in Annexes C and D.

6.2 High speed performance

The test method shall be as in Annex E.

6.3 Strength

The test method shall be as in Annex F.

6.4 Bead unseating

The test method shall be as in Annex G.

6.5 Method to measure TWI

Groove depth and corresponding tread height away from the all treadwear indicators shall be
measured with vernier caliper (or tread pattern depth gauge).

a) When measuring the groove depth, the vernier caliper (or tread pattern depth gauge) shall
be kept orthogonal with groove bottom.

b) When measuring the height of treadwear indicators from tread, the vernier caliper (or tread
pattern depth gauge) shall be kept orthogonal to the upper plane of treadwear indicators and
align to the middle position of wear indicators.

The height of TWI is the differences between a) and b).

7 Sampling

7.1 Minimum sampling required

The minimum quantity of the tyre required for test of each size are 3 pieces as follows.
a) First tyre: For dimension test, TWI, bead unseating and strength test in sequence.
b) Second tyre: For endurance test and low inflation pressure performance test.

c) Third tyre: For high-speed performance test.
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7.2 Method of sampling

Samples of different pattern shall be taken randomly and the number of size of the selected
pattern shall be as agreed between the auditor and the manufacturer.

10 © STANDARDS MALAYSIA 2018 - All rights reserved
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(informative)

Tyre size designation and dimensions

MS 149:2018

The tyre size designation and dimensions are in accordance with Tables A.1 and A.2.

Table A.1. Millimetric series - Radial

_ Measuring rim Qverall Tyre _section quinal rim
Size width code diameter? width? diameter,d
(mm) (mm) (mm)
125R 10 3.5 459 127 254
145R 10 4 492 147 254
125 R 12 3.5 510 127 305
135 R 12 4 522 137 305
145 R 12 4 542 147 305
155 R 12 4.5 550 157 305
125R 13 3.5 536 127 330
135R 13 4 548 137 330
145R 13 4 566 147 330
155 R 13 4.5 578 157 330
165 R 13 4.5 596 167 330
175R 13 5 608 178 330
185 R 13 5.5 624 188 330
125R 14 3.5 562 127 356
135R 14 4 574 137 356
145 R 14 4 590 147 356
155 R 14 4.5 604 157 356
165 R 14 4.5 622 167 356
175 R 14 5 634 178 356
185 R 14 5.5 650 188 356
195R 14 5.5 666 198 356
205R 14 6 686 208 356
215 R 14 6 700 218 356
225R 14 6.5 714 228 356
125R 15 3.5 588 127 381
135 R 15 4 600 137 381
145 R 15 4 616 147 381
155 R 15 4.5 630 157 381
165 R 15 4.5 646 167 381

© STANDARDS MALAYSIA 2018 - All rights reserved
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Table A.1. Millimetric series - Radial (continued)

_ Measuring rim Qverall Tyre _section quinal rim
Size width code diameter? width? diameter,d
(mm) (mm) (mm)
175 R 14 5 634 178 356
185 R 14 5.5 650 188 356
195R 14 5.5 666 198 356
205R 14 6 686 208 356
215 R 14 6 700 218 356
225R 14 6.5 714 228 356
125R 15 3.5 588 127 381
135 R 15 4 600 137 381
145 R 15 4 616 147 381
155 R 15 4.5 630 157 381
165 R 15 4.5 646 167 381
175R 15 5 660 178 381
185 R 15 5.5 674 188 381
195 R 15 5.5 690 198 381
205R 15 6 710 208 381
215R 15 6 724 218 381
225R 15 6.5 738 228 381
235R 15 6.5 752 238 381
175R 16 5 686 178 406
185 R 16 5.5 698 188 406
205 R 16 6 736 208 406

@ Tolerance: see 4.3.1.4 and 4.3.2.

Table A.2. 45 Series - Radial on TR metric 5° rims

Size Measuring rim width| Overall diameter Tyre section width

280/45 R 415 240 661 281
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Annex B
(normative)

Method of measuring pneumatic tyres
B.1 Mount the tyre on the measuring rim specified by the manufacturer pursuant to 4.1 b)
and inflate it to a pressure of 300 to 350 kPa.
B.2 Adjust the pressure in accordance with Table B.1 below.

Table B.1. Inflation pressure for dimension measurement (kPa)

Tyre type Standard Reinforced/Extra load T-typestpean:eporary
P_ressur_e to be used in 180 220 420
dimension measurement

B.3 Condition the tyre, mounted on its rim, at the ambient room temperature for not less than
24 h.

B.4 Readjust the pressure to the level specified in B.2.
B.5 Measure the overall width by caliper at six equally-spaced points, taking the thickness of
the protective ribs or bands into account. The highest measurement so obtained is taken as the

overall width.

B.6 Determine the outer diameter by measuring the maximum circumference and dividing
the figure so obtained by 7 (3.1416).

© STANDARDS MALAYSIA 2018 - All rights reserved 13
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Annex C
(normative)

Procedure for endurance test

C.1 Preparation of tyre

C.1.1  Mount the tyre on a test rim and inflate it to the pressure specified for the tyre in
Table C.1.

Table C.1. Test inflation pressure (kPa)

Tyre type Standard Reinforced/Extra load t T-type
emporary spare
Pressure to be used in 180 220 360
test for tyre endurance

C.1.2 Condition the assembly at 38 + 3 °C for not less than 3 h.

C.1.3 Readjust the pressure to the value specified in 1.1 immediately before testing.

C.2 Test procedure

C.21 Mount the assembly on a test axle and press it against the outer face of a smooth
wheel having a diameter of 1.70m + 1 % or 2.0 m + 1 % in diameter.

C.2.2 During the test, the ambient temperature, at a distance of not less than 150 mm and
not more than 1 m from the tyre, is maintained at 38 £ 3 °C.

C.2.3 Conduct the test, without interruptions, at the test speed of not less than 120 km/h with
loads and test periods not less than those shown in Table C.2. For T-type temporary spare tyre,
conduct the test speed of not less than 80 km/h.

Table C.2. Condition of tyre endurance testing at various load

Duraton Load 3.2 peeontge of e
1 4 85
2 6 90
3 24 100

C.2.4 Throughout the test, the inflation pressure is not corrected and the test loads are
maintained at the value corresponding to each test period, as shown in Table C.2.

C.2.5 Allow the tyre to cool for between 15 min and 25 min after running the tyre for the time

specified in Table C.2, measure its inflation pressure. Inspect the tyre externally on the test rim
for the conditions specified in 5.1.
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Annex D
(normative)

Procedure for low inflation pressure performance test for radial tyre
(not applicable for T-type temporary spare tyre)

D.1 Preparing the tyre

D.1.1 This test is conducted following the completion of the tyre endurance test using the
same tyre and rim assembly tested in accordance with C.1 with the tyre deflated to the
appropriate pressure in accordance with Table D.1 below:

Table D.1. Test pressure for the tyre applications

... Test pressure
Tyre application (kPa)
Standard 140
Reinforced/Extra load 160

D.1.2 After the tyre is deflated to the appropriate test pressure in D.1.1 at the completion of
the endurance test, condition the assembly at 38 + 3 °C for not less than 2 h.

D.1.3 Before or after mounting the assembly on a test axle, readjust the tyre pressure to that
specified in D.1.1.

D.2 Test procedure

D.2.1 The testis conducted for 90 min at the end of the test specified in C.1, continuous and
uninterrupted, at a speed of 120 km/h.

D.2.2 Press the assembly against the outer face of a test drum with a diameter of
1.70m+1%or2.0m=1%.

D.2.3 Apply to the test axle a load equal to 100 % of the tyre’s maximum load carrying
capacity.

D.2.4 Throughout the test, the inflation pressure is not corrected and the test load is
maintained at the initial level.

D.2.5 During the test, the ambient temperature, at a distance of not less than 150 mm and
not more than 1 m from the tyre, is maintained at 38 £ 3 °C.

D.2.6 Allow the tyre to cool for between 15 min and 25 min. Measure its inflation pressure.

Then, deflate the tyre, remove it from the test rim, and inspect it for the conditions specified in
5.1.
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Annex E
(normative)

Procedure for high speed performance tests

E.1 Preparing the tyre
E.1.1 Mount a new tyre on the test rim specified by the manufacturer.

E.1.2 Inflate it to the appropriate pressure as given (in kPa) in Table E.1. For T-type
temporary spare tyre, inflate it to a pressure of 420 kPa.

Table E.1. Test inflation pressure

Radial/Run flat
Speed category
Standard Reinforced/Extra load

L, M,N 240 280
P,Q,R,S 260 300
T,U H 280 320

\Y 300 340

W 320 360

Y 320 360

E.1.3 The manufacturer may request, giving reasons, the use of a test-inflation pressure
differing from those given in E.1.2. In such a case the tyre shall be inflated to that pressure.

E.1.4 Condition the tyre-and-wheel assembly at 20 °C to 40 °C for not less than 3 h.

E.1.5 Readjust the tyre pressure to that specified in E.1.2. or E.1.3. above.

E.2 Test procedure

E.2.1  Mount the tyre-and-wheel assembly on a test axle and press it against the outer face
of a smooth wheel of 1.70m + 1 % or 2.0 m = 1 % in diameter.

E.2.2 The load applied to the test axle shall be in accordance with Table E.2.
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Table E.2. Test condition in various speeds for the tyre with speed symbol and load
index (including the tyre with ZR code)

Time
in) Load
Stage Speed (min
of test (km/h) Speed symbol
L-W Y L-H \") W, Y
1 0 to initial speed 10 10
2 Initial speed 10 20
o o o
3 Initial speed + 10 10 10 80 % x 73 % x 68 % x
max. load | max.load | max. load
4 Initial speed + 20 10 10
5 Initial speed + 30 20 10
Notes:
1. Initial speed is maximum speed based on speed symbol reduced by 40 km/h for 1.70m + 1 % in
diameter.
2. Initial speed is maximum speed based on speed symbol reduced by 30 km/h for 2.0 m £+ 1 % in
diameter.

E.2.3 Throughout the test the tyre pressure shall not be corrected and the test load shall be
kept constant.

E.2.4 During the test the temperature in the test-room shall be maintained at between 20 °C
to 40 °C or at a higher temperature if the manufacturer agrees.

E.2.5 Carry the test through, without interruption in conformity with the following particulars.
E.2.5.1 Maximum test speed: prescribed maximum speed for the type of tyre, less 10 km/h
in the case of the smooth wheel having 1.70 m + 1 % or equal to the prescribed maximum

speed in the case of the smooth wheel having 2.0 m + 1 % in diameter.

E.2.5.2 However, for tyres suitable for maximum speed of 300 km/h (speed symbol "Y"), the
duration of the test is 20 min at the initial test speed step and 10 min at the last speed step.

E.2.6 The procedure for the second test as in 5.2.1, to assess the performance of a tyre
suitable for speeds in excess of 300 km/h, shall be as follows.

E.2.6.1 Apply to the test axle a load equal to 80 % of the maximum load rating associated
with the maximum speed specified by the tyre manufacturer.

E.2.6.2 The test shall be run without interruptions in accordance with the following.

E.2.6.2.1 10 min to build up from zero to the maximum speed specified by the tyre
manufacturer.

E.2.6.2.2 5 min at the maximum test speed.
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E.3 Procedure to assess the "flat tyre running mode" of "run flat"

E.3.1 Mount a new tyre on the test rim specified by the manufacturer.

E.3.2 Carry out the procedure as detailed in paragraphs E.1.2. to E.1.5. above with a test
room temperature at 38 °C = 3 °C in relation to conditioning the tyre-and-wheel assembly as
detailed in E.1.4.

E.3.3 Remove the valve insert and wait until the tyre deflates completely.

E.3.4 Mount the tyre-and-wheel assembly to a test axle and press it against the outer surface
of a smooth wheel 1.70 m £ 1 % or 2.0 m = 1 % in diameter.

E.3.5 Apply to the test axle a load equal to 65 % of the maximum load rating corresponding
to the load capacity index of the tyre.

E.3.6 At the start of the test, measure the deflected section height (Z1).

E.3.7 During the test the temperature of the test room shall be maintained at 38 °C + 3 °C.
E.3.8 Carry the test through, without interruption in conformity with the following particulars:
E.3.8.1 Time taken to pass from zero speed to constant test speed: 5 min.

E.3.8.2 Test speed: 80 km/h.

E.3.8.3 Duration of test at the test speed: 60 min.

E.3.9 At the end of the test, measure the deflected section height (Z2).

E.3.9.1 Calculate the change in % of the deflected section height compared to the deflected
section height at the start of the test as ((Z1 - Z2) / Z1) x 100.
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Annex F
(normative)

Procedure for strength tests

F.1 Preparation of tyre

F.1.1  Mount the tyre on a test rim and inflate it to the applicable pressure specified in
Table F.1.

F.1.2 Conditionit at 20 °C to 40 °C for at least 3 h.
F.1.3 Readjust its pressure to that specified in F.1.1.

Table F.1. Test inflation pressure (kPa)

T-type temporary
spare

180 220 360

Tyre type Standard Reinforced/Extra load

Pressure to be used in
test for tyre strength

F.2 Test procedure

F.21 Force a 19 mm (3/4 inch) diameter cylindrical steel plunger with a hemispherical end

perpendicularly into the tread rib as near to the centerline as possible, avoiding penetration into

the tread groove, at the rate of 50 mm (2 inches) per min.

F.2.2 Record the force and penetration at five test points equally spaced around the

circumference of the tyre. If the tyre fails to break before the plunger is stopped by reaching the

rim, record the force and penetration as the rim is reached and use the values in F.2.3.

F.2.3 Compute the breaking energy for each test point by means of the following formula:
W= [(F % P)/2]

where

W= energy, in Joules;

F =force, in Newtons; and

P = penetration, in metre.

F.2.4 Determine the breaking energy (N.m) value for the tyre by computing the average of

the five (5) values obtained in accordance with F.2.3 not taking into account the values obtained
at the points where the tyre fails to break before the plunger is stopped by reaching the rim.
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Annex G
(normative)

Procedure for bead unseating tests for tubeless tyre

G.1 Preparation of tyre

G.1.1 Wash the tyre, dry it at the beads, and mount it without lubrication or adhesives on a
clean and dry test rim.

G.1.2 Inflate it to the applicable pressure specified in Table G.1 at 20 °C to 40 °C for at least
3h.

Table G.1. Test inflation pressure (kPa)

Tyre type Standard | Reinforced/Extra load T'tYPesLean:gorary
Pressure to be used_ln test 180 220 260
for tyre bead unseating

G.1.3 Mount the wheel and tyre in a fixture shown in Figure G.1 and force the bead unseating
block shown in Figure G.2 or Figure G.2A against the tyre sidewall as required by the geometry
of the fixture. However, in testing a T-type temporary spare tyre, only use the bead unseating
block described in Figure G.2A.

G.2 Test procedure

G.2.1 Apply a load through the block to the tyre outer sidewall at the distance specified in
Figure G.1 for the applicable wheel size at a rate of 50 mm (2 inches) per min, with the load
arm substantially parallel to the tyre and rim assembly at the time of engagement.

G.2.2 First (1) point, increase the load until the bead unseats or the applicable value specified
in Table 4 or Table 5 is reached.

G.2.3 Repeat the test at least four (4) places equally spaced around the tyre circumference.

G.2.4 Determine the bead unseating force (N) value for the tyre by computing the average of
the five (5) values obtained in accordance with G.2.2 and G.2.3 above.
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zifuti:;'rﬁ jone o _", (Beam horizontal)
é{ 1 G Beam
211 mm to
y Bottom
of anvil
]
!
465 *
Dimension “A” for tyres with maximum inflation
Wheel size pressure
Other than 420 kPa 420 kPa
20 345 -
19 330 305
18 318 290
17 305 269
16 292 251
15 279 239
14 267 226
13 254 213
12 241 -
11 229 -
10 216 -
320 216 -
340 229 -
345 235 -
365 248 -
370 254 -
390 279 -
415 292 -

Figure G.1. Bead unseating fixture (all dimensions in mm)
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=
2

SECTION A-A

8]

MATERIAL: Cast aluminium 355
T-6 Condition
Finish - 1.3 Micrometer (jum)

Figure G.2. Diagram of bead unseating block (all dimensions in mm)
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39 (Ref.)
10° ;qle"
_T_

41 146

L

60% ‘25 R
SECTION B-B

10
SECTION A-A

MATERIAL: Cast aluminium 355
T-6 Condition
Finish - 1.3 Micrometer (um)

Figure G.2A. Diagram of bead unseating block (all dimensions in mm)
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