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Foreword

This revised British Standard has been prepared under the
direction of the Automobile Standards Committee. It was
first published in 1972, and was revised in 1973

(as BS AU 159a) and amended in 1974 (by the issue of
AMD 1512, changing the number to BS AU 159b : 1973).
This revision supersedes BS AU 159b, which is hereby
withdrawn, The associated wall charts, issued in 1974,
were withdrawn in 1978,

In this revision the format has been changed from that of
the 1973 edition, The standard is now separated into a
mandatory specification and appendices giving
recommended practices. In this way unnecessary restric-
tions/constraints on the repairer are avoided, while the
required performance criteria are more clearly stated.

The performance requirements for repaired tyres have been
revised, This standard now requires that all repaired tyres
be capable of operation at their original speed capabilities.
{The 1973 edition required repaired car, motor cycle and
scooter tyres to be capable of at least 112 km/h or

120 km/h (70 mile/h or 756 mile/h), depending on rim
diameter, and repaired commercial vehicle tyres to be
capable of at least 88 km/h (565 mile/h).)

It is a requirement of this standard that punctured or
damaged tyres be removed from their wheel rims for
internal examination for secondary damage which,

{f ignored, could be a safety hazard. Therefore, neither
plugs externally applied to fitted tyres nor liquid sealants
are recognized as acceptable repair methods. Limited
run-flat tyres are defined, but repairs to this type of tyre
are not included: reference should be made to the tyre
manufacturer. Repairs to inner tubes are included,

but repairs for commercial vehicle steel diagonal (cross)
ply tyres are not included as this type of tyre is considered
obsolete,

The previous edition of this standard permitted the use of
an inner tube to ‘repair’ very small penetrations in tubeless
tyres. This method has not been included in the present
edition, which specifies instead that a repair patch be
applied to remake the tubeless feature of the tyre.

Guidance on good workshop practice for tyre repair is
included, with emphasis being given to the conditions
during vulcanizing to ensure that the carcasses are cured

in the relaxed shape. Internal marking is now a requirement
for reinforced repairs, indicating the repairer’s name or
identification mark and the number of this standard.

1. Scope

The British Standard specifies the minimum requirements
for performance, inspection, marking and material strength
of permanent repairs to pneumatic tyres and tubes for
road vehicles,

Pneumatic tyres or tyre/wheel assembles of the ‘limited
run-flat’ type are defined, but repairs to them are not
Included in the standard; recommendations for repairs
should be obtained from the manufacturer,

Repairs to steel cord diagonal (cross) ply commercial
vehicle tyres are not included in the standard, as this type
of tyre is considered obsolete; recommendations for
repairs should be obtained from the manufacturer,

IMPORTANT. It is emphasized that only permanent
repairs can comply with the requirements of this standard.
It is mandatory that the tyre be removed from the rim

for inspection (see 5.1). It is also mandatory that repairs
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to penetrations through the tyre carcass include a suitable .
patch on the inside of the tyre (see 6.2).
2. References

The following standards publications are referred to in
this standard:

BS AU B0 Tyres and wheels
Part 1, Tyres
Section 1. Car tyres
Section 2. Commercial vehicle tyres
Section 6. Motor cycle and scooter tyres

3. Definitions

For the purposes of this British Standard, the following
definitions apply (see also figures 1 to 4).

3.1 Definitions related to structure

3.1.1 diagonal (cross) ply tyre. Pneumatic tyre In which
the ply cords extend to the beads and are laid at
alternate angles substantially less than 90 ° to the centreline
of the tread.

3.1.2 ply rating. Index of tyre strength used to identify
a given tyre with its recommended maximum permitted
load when used for a given service as specified in

BS AU 50 : Part 1. It does not necessarily represent the
actual number of plies in a tyre.

3.1.3 radial ply tyre, Pneumatic tyre in which the ply
cords extend to the beads and are laid substantially at 90 °
to the centreline of the tread, the carcass being stabilized
by an essentially inextensible circumferential belt,

3.2 Definitions related to main components

3.2.1 bead. Part of the tyre that is shaped to fit the rim.’
It has a core made of one or several essentially inextensible
strands with the end of the plies wrapped around the core.
3.2.2 bead heel. Part of the bead that fills the angle
formed by the junction of the rim flange and bead seat.
3.2.3 bead toe. Innermost part of the bead opposite

the heel,

3.2.4 belt. Layer of material underneath the tread,

laid substantially in the direction of the tread centreline,
that restricts the carcass in a circumferential direction,
3.2.5 breaker (diagonal (cross) ply tyre). Intermediate
ply between carcass and tread (see also 3.2.14),

3.2.6 buffing. Preparation of the original tyre surface
prior to the application of unvulcanized material.

3.2.7 carcass (casing). Rubber-bonded cord structure

of a tyre to contain the inflation pressure.

3.2.8 chafer. Material in the bead area to protect the
carcass against rim chafing.

3.2.9 cord. Textile or non-textile strands (threads) used
in various components of the tyre carcass, plies, belts,
breakers etc.

3.2,10 crown. Road-contacting area lying between the
shoulders of a tyre.

3.2.11 inner lining. Layer of rubber, from bead toe to
bead toe, on the inside of the carcass. In tubeless tyres

it has to have air-retaining properties.

3.2.12 limited run-flat tyre. Tyre or tyre/wheel assembly .
(suitably identified) which is fit for use in a deflated or v
semi-inflated condition following cuts or breaks in its

structure, Documents
3.2.13 ply. Layer of rubber-coated pzrallcicords.
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3.2.14 protective breaker (radial ply tyre). Additional
strip of ply material embodied circumferentially within
the pneumatic tyre between the tread and the belt to
minimize damage to the belt.

3.2.15 reinforced patch. Patch that contains, in addition
to rubber, other material, often in the form of cord,
to give extra strength,

3.2.16 rubber. Macromolecular material that has, or can
be given, properties of:

(a) returning rapidly at room temperature to the
approximate shape from which it has been substantially
distorted by a weak stress, and

(b) not being easily changed to any other permanent
shape by the application of heat and moderate pressure.

3.2.17 shoulder. Transitional area between the sidewall
and the tread.

3.2.18 sidewall. Part of a pneumatic tyre between the
shoulder and the bead.

3.2.19 sidewall rubber. Rubber layer on the sidewall of
the tyre and over the carcass which may include
ornamental or protective ribs and fitting lines.

3.2.20 tread. Part of a pneumatic tyre that normally
comes in contact with the ground.

3.2.21 tubeless tyre. Pneumatic tyre designed for use
without an inner tube.

3.2.22 vulcanization (cure). The transformation of
rubber from its plastic to its elastic state by:

(a) the application of heat and physical pressure for a
given period of time, or

(b) at room temperature {minimum 15 °C) over an
extended period of time (preferably with pressure).

4. Performance

Tyres, tubes and valves repaired in accordance with the
requirements of this standard shall be capable of operation
at the following speeds, with the loads and inflation
pressures specified in BS AU b0 : Part 1.

(a) Car tyres shall be repaired such that they retain
their original speed capabilities, e.g. ‘S’, 'H’ or 'V’
speed category rating.

(b)-Commercial vehicle tyres {diagonal {cross) and radial
ply) shall be repaired such that they retain their original
speed capabilities.
(¢) Motor cycle and scooter tyres shall be repaired
such that they retain their original speed capabilities,
e.g. ‘S’, ‘H’ or 'V’ speed category rating.
(d) Tubes and valves shall be repaired such that they
retain their original performance capabilities.
NOTE. The limits of repairable damage such that repaired car
tyres, commercial vehicle tyres, motor cycle tyres, scooter tyres,

tubes and valves retain their original speed capabilities are given
in appendices C to H inclusive.

5. Inspection before repairing

5.1 The tyre (and tube if applicable) shall be removed
from its associated wheel and thoroughly inspected for
damage.

NOTE. There is no substitute for this operation; further guidance
is given in appendix A.

*Marking BS AU 1569c¢ on or in relation to a product is a claim by the manufacturer that the product has been
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5.2 The tyre construction shall be identified with reference
to the definitions given in 3.1 and with reference to ply
materials {textile and/or steel).

5.3 Any existing repair shall be closely inspected. If its
condition is found to be unsatisfactory, the repair shall be
removed and the damage re-assessed for repair.

NOTE. Appendix A gives the recommended practice for the
examination of tyres before repair.

6. Repairing
6.1 All damage within the repair limits recommended in

appendices A, C, D, E, F, G or H that is assessed as detri-
mental to performance shall be repaired.

6.2 All repairs to penetrations through the tyre carcass
shall include a suitable patch on the inside of the tyre.

NOTE. A tubeless tyre may be repaired in such a way that it is
no longer to tubeless construction (see clause 8).

6.3 During the application of a reinforced patch, the tyre
carcass shall bein its ‘relaxed’ (not distorted) shape.

6.4 During the curing period, the carcass shall be in its
‘relaxed’ (not distorted) shape.

6.5 After curing, rubber used to repair areas of tread
should be repatterned to reproduce the basic grooves.

NOTE. See appendices A to J for recommended practices for
repairs.

7. Final inspection

On completion of repairs, the tyre or tube shall be
thoroughly inspected to ensure that it is fully serviceable
and complies with the requirements of clause 4.

NOTE. Appendix K gives the recommended practice for
inspection after curing.

8. Marking

Reinforced repairs made in accordance with the require-
ments of this standard shall have the patch legibly and
indelibly marked with the number of this British Standard,
i.e. BS AU 159c*, and the repairer’s name or identification
mark.

In the case of a tubeless tyre that can only be repaired
s0 as to be serviceable as a tubed tyre, the repairer shall
remove the word ‘Tubeless’ from the sidewalls of the
tyre and shall tie a label to the tyre or tyre/wheel
assembly bearing the following words:

‘THE DAMAGE TO THIS TYRE DID NOT PERMIT
US TO REPAIR IT TO THE TUBELESS

SPECIFICATION. IT IS NOW SERVICEABLE AS A
TUBED TYRE ONLY. A TUBE MUST BE FITTED.'

9. Repair materials

9.1 Repair materials showing externally shall be
self-coloured black.

9.2 The manufacturer or the supplier of repair materials
(including patches) shall be responsible for the following:

(a) defining method(s) of application;

(b) defining limits of damage for which the materials
are designed;

nufactured in accoidance

with the requirements of the standard. The accuracy of such a claim is therefore solely the manufacturer's resp §
the availabiiity of third party certification to support such claims should be addressed to the Direcior, Frit'sh Standards Institution,
Maylands Avenue, Hemel Hempstead, Herts HP2 4SQ in the case of certification marks administered by BSi orltéd’the ‘appropriate 'authority

for other certification marks.
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{c) ensuring that reinforced patches for tyres; if correctly
applied in completed carcass repairs, are capable of
withstanding a pressure not less than the following:

(1) car tyres: five times the highest inflation
pressure, appropriate to the tyre size, specified in
BS AU B0 ; Part 1 ; Section 1;

(2) commercial vehicle tyres: three times the highest
inflation pressure, appropriate to the tyre size,
specified in BS AU 50 : Part 1 : Section 2;

(3) motor cycle and scooter tyres: three times the
highest inflation pressure, appropriate to the tyre size,
specified in BS AU 50 : Part 1 : Section 6;

SAFETY NOTE. The capability outlined in 9.2(c) necessitates
spacial test facilities for the patch manufacturer or supplier.
The tyre repairer should not attempt to carry out the test
unless he is also the patch manufacturer.

(d) ensuring that the repair material, if correctly applied
in a completed tube repair, essentially restores the
strength of the tube;

{e) ensuring that any repair material{s) are capable of
flexing compatibly with the carcass or tube when these
are used in normal service, i.e. with loads and pressures
as defined in BS AU 50;

Tread. pattern
depth

Inner lining

Rubber under
tread pattern.

Sidewall

Bead toe

Bead heel

(f) ensuring, in the case of a patch designed for use in
tubed tyres, that when correctly fitted it does not
damage the tube;

(g) ensuring the suitability of any other repair materials
for the service intended,

9.3 The repairer shall be responsible for the correct
application of the repair material using a compatible
bonding system which ensures that the repair material
retains its position and the repair retains its strength
when the tyre or tube is used in normal servigce, i.e, with
the loads and pressures specified in BS AU 50.

NOTE. Attention is drawn to 4.2, in which an extended curing
time is recommended for vulcanization at room temperature,

10. Sealants

A liquid sealant introduced into tubed or tubeless tyres
to remake the air retention property shall in no way be
considered to be a repair for the purposes of this standard.
NOTE. 5.1 requires a penetration damaged tyre to be removed
from its associated wheel and to be thoroughly inspected, because

a penetrating object could savage the inside of the carcass ot
excessive deflection could cause dislocation of the carcass cords.

Tread

Sidewall rubber

Figure 1. Typical section of diagonal (cross) ply car tyre (diagrammatic only)
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Figure 2. Typical section of radial ply car tyre (diagrammatic only)
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Sidewall rubber

Tyre fitting line

Chafer

Bead core {s)

Figure 3. Typical section of a diagonal (cross) ply commercial vehicle tyre {diagrammatic only)
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Crown

Tread
pattern
depth

Rubber under
tread pattern
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Sidewall

Carcassply (ies)

o

Bead heel Bead toe

Protective breaker
Tread
Belt

Sidewall rubber

Tyre fitting tine
Bead protector ply

Bead core ‘

Figure 4. Typical section of radial ply commercial vehicle tyre (diagrammatic only)

Appendix A

Examination of tyres and tubes before repairing

A.1 General. Tyres, both tubed and tubeless, and tubes
exhibiting any of the damage listed in this appendix
should be discarded as unsuitable for repair, except in
those cases where the repairer is able to show that damage
in excess of these limits can be repaired in a satisfactory
manner and that the required minimum performance
{see clause 4) can be achieved. Such exception would
normally only apply to tyre manufacturers repairing their
own tyres, because they have unique knowledge of their
own product, ’
A.2 Tyres. Tyres with any of the following types of
damage should be rejected as unsuitable for repair:
{a) extensive rubber cracking extending through to
the carcass;
(b) penetrations or cuts that, after preparation, would
be outside the recommended limits shown in
appendices C to G;

{c) unsatisfactory previous repairs, outside the
recommended limits shown in appendices C to G;

{d) carcass break-up;
(e} damage caused by severe under-inflation in service;

(f) appreciable oil or chemical attack, or aged
(perished) rubber;

{a) ply separation(s}, except local looseness associated
with the injury;

(h) tyres where the tread wear is beyond the legal
limit (these may be submitted for retreading);
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(i) tyres needing reinforced patches that would
overlap;

(i) damage to carcass cords due to excessive tread wear
or sidewall scuffing, outside the limits recommended
in appendices C to G;

(k) bead damage, other than rubber or textile chafer
damage, as follows:

(1) car, motor cycle and scooter tyres: no damage ‘
permitted;

(2) commercial vehicle diagonal (cross) ply tyres:
damage to more than three local areas, or to any area
more than 26 mm long, or to any two areas less than
300 mm apart, or any damage penetrating more

than 25 % of the carcass plies in the area from the
bead heel to the rim fitting line;

(3) commercial vehicle radial ply tyres: damage to

the bead protector ply in more than five local areas,

or to any area more than 60 mm long (circumferen-

tially) or 30 mm long (radially), or to any two areas

less than 100 mm apart, or to any areas where more

than one carcass cord is damaged in the area from

the bead heel to the rim fitting line,

NOTE 1. It is recognized that an area of a commercial

vehicle radial ply sidewalf or shoulder repair may bulge

slightly when the tyre is fitted and inflated to the pressures

specified in BS AU 50 : Part 1 : Section 2. It is normal for

such radial ply tyres to be repaired using reinforced patches

having physical properties that restrict the height of the )
bulge to less than 4 mm, .

NOTE 2. Commercial vehicle radial ply tyres that contain
damage to the belt plies outside the recommended limits

shown in appendix F may be considered for a retrwocuments

process that incorporates belt replacement.
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