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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.

This Malaysian Standard is the third revision of MS 224, Retreaded pneumatic rubber tyres for
passenger cars and commercial vehicles - Specification.

Major modifications in this revision are as follows:

a) Introduction of new clauses, i.e. Clause 4 on Classification of tyres and Clause 6 on
Performance requirements;

b) Incorporation of new tables, i.e. Table 1 on Classification of tyres, Table 2 on Performance
test for C1, C2 and C3 tyres and Table 3 on List of defects at the casing; and

¢) Incorporation of new figures, i.e. Figure 1 on Buffed texture, Figure 2 on The arrangement
of the manufacturer’'s trademark, certification mark, MS number and certification number
for hot-cured and Figure 3 on The arrangement of manufacturer’s trademark, certification
mark, MS number, certification number and date of retread (datecode).

This Malaysian Standard cancels and replaces MS 224:2005, Retreaded pneumatic rubber
tyres for passenger cars and commercial vehicles - Specification (Second revision).

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.

i
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Retreaded pneumatic tyres for motor vehicles, commercial vehicles and
their trailers - Specification

1 Scope

1.1 This Malaysian Standard specifies the requirements for retreading of pneumatictyres
classification of C1, C2 and C8. This standard does notcover:

a) retreaded tyres with a speed symbol below 120 km/h or above 240 km/h for classC1;

b) retreaded tyres with a speed symbol below 80 km/h for categories C2 andC3;

c) tyres for cycles and motorcycles;

d) tyres originally produced without speed symbols and loadindexes;

e) tyres originally produced without either “MS” or “E” or “DOT” mark;

f)  tyres designed exclusively for competition or off road use and marked accordingly; and

g) tyres designated as T-type temporary sparetyre.

1.2 It covers definitions of terms used in the retreading industry, initial inspection criteria for
rejection of casings, acceptance criteria for repair of tyres for retreading, in-process retreading
guidelines, inspection of the finished tyres, quality control testing requirements as well as a

statement of warranty that the finished tyres conform to this standard and will give satisfactory
service under normal operating conditions.

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 reference (including any amendments) applies.

MS 149, New pneumatic passenger car tyres — Specification

MS 1097, Specification for rubber tread compound for hot (conventional) retreading of
passenger cars and commercial vehicles tyre

MS 1208, Specification for precured tread for retreading tyres

MS 1348, Specification for cushion gum used in precure retreading of tyre

MS 1394, New pneumatic tyres for highway vehicles other than passenger cars - Specification
MS 1439, Definition of common terms used in the tyre industry — Pneumatic tyres

MS 1822, Classification and definition of power-driven vehicles and trailers

© STANDARDS MALAYSIA 2019 - All rights reserved



MS 224:2019

ECE/TRANS/WP.29/78/Rev.2, Consolidated resolution on the construction of vehicles
Regulation (EC) No. 661/2009 of the European parliament and of the council of 13 July 2009

concerning type-approval requirements for the general safety of motor vehicles, their trailers
and systems, components and separate technical units intended therefore

3 Terms and definitions

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

3.1 Service condition
3.1.1 flexbreak
Break into or through one or more plies, usually parallel to the beads.

3.1.2 radial crack

Crack in the outer surface of the tyre, usually in the sidewall area proceeding perpendicularly
to the bead.

3.1.3 tread cracks (channel or groove)

Cracks in the base of the tread grooves or voids.

3.2 Retreading methods

3.21 hot-cured

3.2.1.1 bead-to-bead retreading

Replacement of the worn tread area and new rubber is applied extending to bead area.
3.2.1.2  full retreading (full cap)

Replacement of the worn tread with rubber extending over the shoulders.
3.2.1.3  top retreading (top cap)

Replacement of the worn tread area only.

3.2.2 cold-cured

3.2.2.1 pre-cured retreading

Replacement of the worn areas with prevulcanised treads.
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3.3 Retreading process
3.3.1 Dbase width
Portion of the tread compound which adheres to the buffed surface of the worn tyre.

3.3.2 Dbuffing

Removing of old tread from the casing and to prepare a fresh, clean and suitable surface
upon which new tread is to be bonded.

3.3.3 buffing radius

Distance from the centre of pivot point of buffing machine and the described arc cut from the
worn tyre during buffing.

3.3.4 buffing template

Pre-cut pattern used to determine the contour of a buffed tyre.

3.3.5 bufftexture

Surface produced by buffing, rasping or cutting.

3.3.6 curingtube

Tube placed within the tyre to exert pressure on the tyre during retreading.

3.3.7 matrix

Aluminium or steel rings or segments which form the cavity in which tread design is moulded.
3.3.8 stitching

Method used to remove trapped air and to improve adhesion.

3.3.9 vulcanisation

Chemical reaction which takes place under appropriate time, temperature and pressure.
3.3.10 wicking

Fabric material normally placed on the splice joint in pre-cured retreading.

3.4 Repair

3.41 heating pad

Flexible bag, normally reinforced, used to encompass the tread and tyre shoulders of a tyre
being retreaded or repaired.
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3.42 nail hole

Penetration caused by a small sharp object.

3.43 reinforcement repair

Repairs to any portion of tyre whereby reinforcing patch is applied to it.
3.4.4 reinforcing patch

Any material, usually rubber and fabric, vulcanised to a tyre to add strength to the tyre casing
at an injury.

3.45 reinforcing repair

Repairs made to casing where an injury larger than a nail hole extends through more than 25
% but less than 75 % of the plies of the casing in the tread or sidewall areas.

3.4.6 section repair

Repairs made to a casing where an injury larger than a nail hole extends through larger than
75 % of the plies of the casing in the tread or sidewall areas.

3.4.7 skive

Removing damaged material prior to making a repair.

3.4.8 spotrepair

Replacement of rubber in an injury that penetrates to no more than 25 % of the body plies.
3.49 surface repair

Repairs that are in the rubber portion only without through any ply.

3.4.10 tyredefects

Tyre improperly manufactured.

3.4.11 tyreinjuries

Break of any shape caused by a penetrating object or severe scuff or impact.
3.5 Retreading material

3.5.1 cement

Vulcanisable rubber solution used to provide building tack.

3.5.2 cushion gumcompound

Fast curing compound usually of natural rubber based, calendered/extruded to specified
gauge and width for the bonding of pre-cured treads to casings
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3.5.3 envelope

Flexible rubber covering used to encompass part or all of a tyre exterior during retreading by
pre-cured method.

3.54 repaircompound

Any rubber compound used to fill injured areas or bared cord areas of the tyre.
3.6 Retreading defects

3.6.1 buckled

Any gross distortion of the tyre casing or tread area, which cannot be removed by heating or
inflation.

3.6.2 Kinked (beads)

Sharp permanent bend in the bead wires at one or more points around the circumference of
the bead.

3.6.3 tread separation

Pulling away of the tread from the tyre casing.

4 Classification of tyres

The C1, C2 and C3 tyres can be classified in accordance with Table 1. The details description
for each category of tyres shall be in accordance with MS 1822.

Table 1. Classification of tyres

Tyre class Classification of power-driven vehicles and trailers

C1 Tyres designed primarily for vehicles of categories M1, N1, O1 and Oz

Tyres designed primarily for vehicles of categories Mz, Ms, N, Os and
c2 O4with a load capacity index in single formation < 121 and the speed
category symbol = N

Tyres designed primarily for vehicles of categories Mz, Ms, N, Os and
O+ with one of the following load capacity indexes:

C3 a) a load capacity index in single formation < 121 and the speed
category symbol < M; or

b) aload capacity index in single formation = 122.
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41 CategoryM

Power-driven vehicles having at least four (4) wheels and used for the carriage of passengers.

41.1 Category M«

Vehicles used for the carriage of passengers and comprising not more than eight (8) seats in
addition to the driver's seat.

412 Category M:

Vehicles used for the carriage of passengers, comprising more than eight (8) seats in addition
to the driver's seat, and having a maximum mass not exceeding 5 tonnes.

41.3 Category Ms

Vehicles used for the carriage of passengers, comprising more than eight (8) seats in addition
to the driver's seat, and having a maximum mass exceeding 5 tonnes.

4.2 CategoryN

Power-driven vehicles having at least four wheels and used for the carriage of goods.

421 Category Ni

Vehicles used for the carriage of goods and having a maximum mass not exceeding 3.5 tonnes.
422 Category N:

Vehicles used for the carriage of goods and having a maximum mass exceeding 3.5 tonnes
but not exceeding 12 tonnes.

423 Category Ns

Vehicles used for the carriage of goods and having a maximum mass exceeding 12 tonnes.
4.3 CategoryO

Trailers (including semi-trailers).

4.3.1 Category O

Trailers with a maximum mass not exceeding 0.75 tonnes.

43.2 CategoryO:

Trailers with a maximum mass exceeding 0.75 tonnes, but not exceeding 3.5 tonnes.
4.3.3 CategoryOs

Trailers with a maximum mass exceeding 3.5 tonnes, but not exceeding 10 tonnes.
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4.3.4 Category O

Trailers with a maximum mass exceeding 10 tonnes.

5 Material requirements

The physical properties of retreading materials shall comply to MS 1097, MS 1208 and MS
1348 respectively.

6 Performance requirements
In order to provide safe operational performance levels for tyres used on motor vehicles and to

place sufficient information on the retreaded tyres to permit their proper selection and use, the
performance test in accordance with Table 2 shallcomply.

Table 2. Performance test for C1, C2 and C3 tyres

Class of tyre Performance test Test method

High-speed

Endurance

High speed

(for tyre with speed category symbol Q and
C2 above)

Endurance MS 1394
(for tyre with speed category symbol less than
Q)

C3 Endurance

C1 MS 149

7 Retreading process requirements

The processing standards are essential to proper manufacturing of the retread and are those
which shall be made available in every retread factory.

The marking requirements for tyre casing shall comply with MS 149 or MS 1394 or United
Nations Economic Commission for Europe (UNECE) or Federal Motor Vehicles Safety
Specification (FMVSS).

7.1 Casing inspection and selection forretreading

Each tyre shall be thoroughly inspected internally and externally. The inspection shall include
placing the tyre on a mechanical spreader under adequate lighting so that the interior and
exterior of the tyre is adequately exposed for visual and manual examination.

The age of the casing shall be not more than 5 years from the original date code.

No tyre shall be accepted for retreading if the casing contains any defects listed in Table 3.
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Table 3. List of defects at the casing

C1 tyre

C2 and C3 tyres

a) ply separation;

b) broken, damaged, kinked or exposed
bead;

c) ply and chafer injury in the bead area;

d) casing breakup, or incipient breakup
indicated by darkening or loosening of
inner plies caused by run-flat;

e) tread separation other than that which
can be removed in the buffing
operation;

f) any cracks such as circumferential
groove cracks which extend to the belt
or which cannot be removed by buffing
without exposing the belt;

g) extensive cracking or radial cracks
extending to the body plies or generally
weakened condition due to age or
exposure to weather, oil, chemical or
other degradative agents;

h) wear extending to one of theplies;

i) tubeless tyres with defective inner liners
or open splices; and

j) all tyres requiring repairs beyond the
limits given in Tables A.1, A.2 and A.3.

a)

b)

ply separation;

broken, damaged, kinked or exposed
bead;

ply and chafer injury in the bead area;

loose cords on the inside plies or
evidence of having been run under
inflated or overloaded conditions;

tread separation other than that which can
be removed in the buffing operation;

weather cracking extending to the body
plies;

tyres worn to the plies or more than 10 %
of the worn tyre circumference;

flex breaks;

all tyres requiring repairs beyond the limits
given in Tables A.1, A2 and A3 and
Figures A.1 and A.2;and

bulging caused by wire spacing or
section repair of more than 6 mm in
width or 4 mm in height.

7.2 Buffing

The tyre shall be uniformly buffed using a matrix template or other satisfactory system of
measurement to ensure proper matching of buffed crown contour with matrix tread contour and
overall diameter. The buffed surface shall be of a uniform texture, free from moisture, loose
cords and foreign matter. Care should be taken to avoid gouging or burning of the buffed
surface. Dimension contour charts and buffed texture charts as in Figure 1 shall be used by the

buffing operator.
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Figure 1. Buffed texture

7.3 Repair
Any injuries or defects shall be repaired accordingly. The retreader shall be responsible for the

correct application of the repair material and for ensuring that the repair is free from any flaws
which may affect the satisfactory service life of thetyre.

NOTE. The minimum guidelines for repair of tyre are as in Annex A.

7.4 Cementing

7.4.1  Cementing shall be accomplished within a maximum of 8 h afterbuffing.

7.4.2 Buffed casings stored over 8 h shall be rebuffed priorto cementing.

7.4.3 Casings to be cemented or re-cemented shall be free from foreign contamination such
as buffing dust, dirt, loose cords, moisture, etc. If air is used to remove dust, air lines shall be
free of the common contaminants of moisture, oil, etc.

7.44 Cemented casings shall be built with tread material within a maximum of 8h.

7.4.5 Proper solvent shall be used in preparing the cement.
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7.5 Building

7.5.1  The conventional retreading process (mould cure or hot cure) shall be as follows:

a) Tread compound shall be of crown, base and gauge dimensions as required for the matrix
design and size in which the tyre is to be cured and shall provide a minimum of 2 mm
undertread.

b) Tread compound shall be centred around the buffed circumference of the tyre.

c¢) Stitching (if required) shall be performed in such a manner as to eliminate trapped air
pockets, avoiding pulling the tread off centre, distortion, folds or wrinkles.

d) Splices (if any) must be made in such a manner as to ensure minimum distortion of the
tread.

7.5.2 The pre-cured retreading process shall be asfollows:

a) There shall be a layer of cushion gum between the buffed casing and buffed pre-cured
tread. Cushion gum could be supplied and applied in an appropriate calendared or extruded
direct from extruding machine.

b) Tread compound shall be centred around the buffed circumference of thetyres.

¢) Tread pattern interruption shall be minimised at the splice.

d) Cut ends shall be buffed, cemented and jointed together with cushiongum.

e) Metalfasteners shall be used to hold together the splice joint before curing and be removed
after curing.

f)  Maximum of two (2) joints are allowed with the distance of not less than 610 mm apart.
NOTE. The thickness of the original and new material of the casing is as in Annex B.

7.6 Curing

The curing process for hot-cured retreading and cold-cured retreading shall be as follows:

a) Built tyres shall be stored in such a manner as to prevent distortion of the uncured rubber
and shall be free from contamination.

b) Information on specifications on curing time, temperature, pressure, and proper curing
tubes and rims (when used) shall be displayed, according to productrange.

¢) Wicking (when required) shall be done to allow air removal from between the envelope,
diaphragm or outside steam bags on the enclosed tyre areas duringcure.

d) Other curing procedures not mentioned above should be as recommended by equipment
manufacturers.

10
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8 Final inspection and finishing

8.1 The final inspection preferably/practically be started when the retread is still hot as it is in this
state that small ply separation of air or moisture trapped pockets are easily detected and which
may have been missed or would not be seen after the retread cools. Proper inspection can only
be done by placing the tyres in aspreader.

8.2 Retreaded tyres containing any one of these defects shall berejected:

a) tyres with flaws such as embedded foreign materials, light moulding, flow cracks, open
splices, deformation or irregular appearance, bulges, depression, wavy loose or spread
plies inside tyre, torn treads, damaged bead, damaged plies and tread pattern off centre; and

b) inside of the tyre showing nail holes, reinforced skives, section repairs, spot repairs which are
done outside the limit set in Tables A.1, A.2 and A.3.

9 Marking requirements

Each retreaded tyre, by prior arrangement with a certification body, shall be marked with the
certification mark by permanent marking onto both sidewalls or shoulders. All the information shall
be placed adjacent to each other.

The marking shall either be retained from the casing used in the manufacture of the tyre, or shall

be labeled during the retreading process. Load index, ply ratings and speed ratings shall remain
the same as the new tyre.

9.1 Hot-cured

Each tyre retreaded shall be legibly marked in both tyre sidewalls or shoulders in letters and
numericals not less than 5 mm high and raised above and/or sunk below the tyre surface not
less than 0.4 mm with the followinginformation:

a) the retread manufacturer's trademark;

b) the number of this Malaysian Standard, i.e. MS 224;

c) the certification number, e.g. PC 123456;

d) the date of retread (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 retread. (e.g. 3116 means 31 week of year 2016);

XXYY

I T Production year

Production week

e) certification mark shall be moulded on tyre shoulder and/or printed on a rubber/plastic
sticker and to be vulcanised on both sidewalls of the retreaded tyre during curing process
(refer to clause 9.2); and

11
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f) the word "RETREAD" which is mandatory for all bead to bead retread tyres and optional
for other types of retread.

Figure 2 shows the example of the marking for hot-cured tyre.

Manufacturer's Trademark

MS 224 PC123456

Figure 2. The arrangement of the manufacturer’s trademark, certification mark, MS
number and certification number for hot-cured

9.2 Pre-cured

Each tyre retreaded shall be legibly marked in both tyre sidewalls or shoulders in letters and
numericals (excluding logo) not less than 5 mm high with the following information:

a) the retread manufacturer's trademark and shall be printed in a color of the retread
manufacturer's corporate color;

b) the number of this Malaysian Standard, i.e. MS 224;
¢) the certification number, e.g. PC 123456;

d) thedate of retread (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 retread. (e.g. 3116 means 31stweek of year2016);

XXYY

I T Production year

Production week

e) certification mark shall be printed on a rubber/plastic sticker and to be vulcanised on both
sidewalls of the retreaded tyre during curingprocess;

f)  the Artwork shall be printed in Black (mono) with Yellow colour background;and
g) the dimension of the marking shall be 25 mm in height and 80 mm inlength.

Figure 3 shows the example of the marking for pre-cured tyre.

80 mm

Vv

pd
~

25 mm Manufacturer's Trademark Pg?22§:56 &YY

Figure 3. The arrangement of manufacturer’s trademark, certification mark, MS number,
certification number and date of retread (date code)

12
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10 Sampling
10.1 Minimum sampling required
The sampling quantity for each tyre category shall be in accordance with Table 4.

Table 4. Quantity of sampling

Class of tyre

C1 Cc2 C3

For dimension test and
high speed test (for tyre
with  speed category

symbol Q and above)
For dimension test

or and endurance test
in sequence

For dimension test and
First tyre high speed in

sequence
For dimension test and

endurance test (for tyre
with  speed category
symbol less than Q)

For dimension test and
Second tyre endurance test in -
sequence

10.2 The sampling criteria shall be in accordance with AnnexC.

11 Warranty

All tyres shall carry a product warranty against defects in the workmanship and materials as
well as given satisfactory service under normal operating conditions.

13
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Annex B
(informative)

Thickness of original and new material of the casing

B.1 For tyre class C1

The dimensions of the mould shall be appropriate to the thickness of the new material and the
size of the buffed casing. Radial ply tyres, when moulded, shall be cured in radial or radially
divided moulds only.

The thickness of original material after buffing and the average thickness of any new material
under the tread pattern after retreading shall be as follows:

B.1.1  For radial ply and bias belted tyres (mm)
A 21 (minimum 1.0 mm)

B = 0.5 (minimum 0.5 mm)

Key

P.D. Pattern depth

X Buff line

A Average thickness of new material under pattern

B Minimum thickness of original material above belt afterbuffing
21
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B.2 For tyre class C2 and C3

The thickness of original material after buffing and the average thickness of any new material
under the tread pattern after retreading shall be as given as follows:

B.2.1  For radial ply tyres (mm)
A 22 (minimum 2.0 mm)

B =1 (minimum 1.0 mm)

X X \\ ‘\ N\ N
x _* . U \
e \§

Key

P.D. Pattern depth

X Buff line
A Average thickness of new material under pattern
B Minimum thickness of original material above belt afterbuffing

B.2.2 For diagonal (Bias-ply) tyres
The thickness of original material above the breaker shall be = 0.80 mm;

The average thickness of new material above the buffed casing line shall be = 2.00 mm

22
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Annex C
(informative)

General sampling criteria for certification

C.1 Sampling shall be selected based on the guideline for sampling of pneumatic tyres.
(Refer C.6).

C.2 Selection of samples are based on any of the criteriabelow:

a) production volume;

b) manufacturing process (e.g. hot-cured, cold-cured);

¢) highest loadrating;

d) highest speedrating;

e) pattern of tread which is the most to suffer from heatbuild-up;

f) largest diameter;or

g) narrowestsection.

C.3 The manufacturer shall prepare a list of patterns and relevant sizes (LIST A for first
sampling, LIST B for re-sampling) that will be included in the certification,e.g.:

a) pattern: ABC;and

b) tyre size: 195/80 R22.5,10.00-20.

C.4 Number of samples to be selected shall represent the above mentioned criteria. Minimum

five (5) samples for both hot-cured and cold-cured or five (5) samples from each process shall
be selected for type approval testing during initial factory inspection.

a) If all samples passed the full type test, all sizes and tread patterns representing the whole
range manufactured in the factory as in C.3 can be recommended for certification.

b) If more than 50 % of the samples in C.3 failed the full type test, all samples willbe
considered failed. Re-sampling based on seven (7) criteria will be done again.

c) If more than 50 % passed the full type test, another re-sampling based on seven (7) criteria
shall be conducted.

23
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C.5 Re-sampling process

C.5.1 The passed patterns and sizes will be removed from the list of patterns and sizes in
C.3. Then the manufacturer shall prepare new list of patterns and sizes as in C.3. Re-sampling
based on seven (7) criteria shall be done to the new list. The samples selected during re-
sampling shall include the previous failed patterns and sizes if included in the newlist.

C.5.2 If all samples passed the full type test, all sizes and tread patterns representing the
whole range manufactured in the factory as in C.3 will be recommended forcertification.

C.5.3 The criteria for acceptance or rejection shall be in accordance with C.4c).

C.6 Guideline for sampling of retreaded tyres based on the criteria

The principle in determining the number of samples is, if an applicant has only one model in
the range, therefore only one model is required to represent the criteria stipulated in C.1.

If the applicant has a wider range of models, sufficient numbers of models shall be selected to
represent the criteria stipulated in C.2.

24
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