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FOREWORD The terminology employed has been brought into
line with that of the current International
This British Standard was first published under Standard ISO 4223/1 and Draft International
the direction of the Automobile Standards Standard ISO/DIS 3877/1.
Committee in 1968 and revised as BS AU l44a in
1970. The following British Standards are referred to in

this standard.
This complete revision has been prepared at the

request of the Department of the Environment (now BS AU 50 Tyres and wheels

the Department of Transport) to reflect the latest Part 1 Tyres

developments and, in particular, to require the Section O General

raising of the speed capability of commercial Section 1 Car tyres

vehicle tyres to a minimum of 60 mile/h (96 km/h) Section 2 Commercial vehicle tyres
to align with the permitted speeds of such

vehicles on motorways in the UK. BS AU 159 Repairs to tyres for motor vehicles
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SPECIFICATION
1. SCOPE AND FIELD OF APPLICATION

This British Standard specifies the minimum
requirements for the retreading of car and
commercial vehicle pneumatic tyres. It specifies
certain constructional features, the examination,
limits of damage, preparation and permissible
repairs of the tyre carcass before processing,
marking, and inspection of the tyre after curing.
Minimum performance levels (not applicable to
'off-the-road' or 'passenger transport (PT)'
tyres) are also given. Except where otherwise
stated, the requirements apply to both tubed and
tubeless tyres.

2. DEFINITIONS

For the purposes of this British Standard, the
following definitions apply (see also figures |
to 4) and those in 0.2 of BS AU 50 : Part 1 :
Section 0.

2.1 General definitions

2.1.1 retreading. Generic term for used tyre
reconditioning to extend the useful life of the
tyre. It can also cover the replacement of the
tread rubber only or replacement of tread and
sidewall rubbers.

2.1.2 recapping. Process in which rubber is
removed from the worn tread and over the shoulders
and new rubber is then applied.

2.1.3 remoulding. Process in which rubber is
removed as necessary and new rubber, extending
from bead area to bead area, is applied.

2.1.4 top-capping. Process in which the worn tread
rubber only is renewed.

2.1.5 cure. Conditions necessary to produce a
given state of vulcanization.

2.1.6 rubber. Macromolecular material which has,
or can be given, properties of

(a) at room temperature, returning rapidly 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 moderate

heat and pressure.

2.1.7 repair means a 'permanent' repair as defined
in BS AU 159 and appendix A of this standard.

2,2 Definitions related to structure

2.2.1 diagonal ply (bias ply) tyre. Pneumatic tyre
in which the ply cords extend to the beads and are
1a1d at alternate angles substantially less than
90° to the centreline of the tread.

2.2.2 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.
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2,2.3 lz—ratln . Index of tyre strength used to
identify a given tyre with its recommended maximum
permitted load when used for a specific service as
given in BS AU 50 : Part 1. It does not
necessarlly represent the actual number of plies
in a tyre. When markings, e.g. symbol markings,
other than ply-ratings are used, these markings
should have a specific relation to ply-ratings

as given in the appropriate Section of BS AU 50:
Part 1.

2,3 Definitions related to main components

2.3.1 bead. That part of the tyre which is shaped
to fit the rim. It has a core made of one or
several essentially inextensible strands with the
plies wrapped around the core.

2.3.2 bead heel. That part of the bead which fills
the angle formed by the junction of the rim flange
and the bead seat.

2.3.3 bead toe. Innermost part of the bead
opposite the heel.

2.3.4 belt (radial ply tyre). Layer of material
underneath the tread, laid substantially in the
direction of the tread centreline, that restricts
the carcass in a circumferential direction.

2.3.5 breaker (diagonal ply tyre). Intermediate
ply between carcass and tread (see also
'protective breaker' 2,3.13).

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

2.3.7 carcass (casing). Rubber-bonded cord
structure of a tyre integral with the bead, which
contains the inflation pressure.

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

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

2.3.10 crown. Road-contacting area lying between
the shoulders of a tyre.

2,3.11 inner lining. Layer of rubber, from bead
toe to bead toe, on the inside of the carcass. In
the case of tubeless tyres this shall have air
retaining properties,

2.3.12 ply. Layer of rubber-coated parallel cords.

2.3.13 protective breaker (radial ply). Additional
strip of ply material embodied circumferentially
within the pneumatic tyre between the tread and
the belt to minimize damage to the belt.

2.3.14 sidewall, Part of a pneumatic tyre between
the tread and the bead.

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

2.3.16 tread. Part of a pneumatic tyre which comes

in contact with the ground.
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2.3.17 tread rubber (camelback). Shaped strip of
unvulcanized rubber compound used for retreading
tyres.

NOTE. Besides the use of a single piece of
uncured tread rubber, modern building methods
include strip winding, direct extrusion, and
one-piece, pre—cured application.

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

2.3.19 tyre fitting lines. Moulded lines on the
outside of the upper bead area to facilitate
obtaining concentricity when fitting.

3. PERFORMANCE

Tyres retreaded in accordance with this standard
shall be capable of operation at the following
speeds with the loads and inflation pressures of
BS AU 50 : Part 1 : Sections i and 2.

(a) Car tyres (diagonal and radial ply):
70 mile/h (112 km/h).

(b) Commercial vehicle tyres (diagonal and
radial ply): 60 mile/h (96 km/h).

NOTE 1. The speed category of the processed tyre
shall never exceed that of the tyre before
processing.

NOTE 2. The above speeds do not apply to tyres
designed specifically for 'off-the-road' use or
to 'passenger transport (PT)' tyres. The speeds
for these tyres shall be agreed between the
purchaser and the retread manufacturer.

4. DATA

The markings (excluding speed markings),
dimensions, rim widths, loads and inflation
pressures listed in BS AU 50 : Part 1 : Sections 1
and 2 shall apply equally to the respective
nominal sizes and ply ratings of retreaded tyres
and the equivalent new tyres.

5. RUBBER UNDER TREAD PATTERN

5.1 The minimum depth of new rubber under the
tread pattern after retreading shall be as
follows.

(a) Car tyres: | mm.
(b) Commercial vehicle tyres:

tyre sizes below 9.00-20: 2 mm;
tyre sizes 9.00-20 and above: 3 mm.

5.2 The depth of rubber under the tread pattern
after retreading shall be not less than 25 7 of
the tread pattern depth at the point measured.

NOTE. Excessive depth of rubber under the tread
pattern may adversely affect the performance
capability of the retreaded tyre.
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6. TREAD PATTERN INFORMATION

Car sizes of diagonal ply carcasses shall not be
retreaded in obviously recognizable and
established radial tread patterns and vice versa.

7. TYRE FITTING LINES

Where the tyre fitting lines have been removed
during the remoulding process, they shall be
renewed except that in the case of recapping and
top-capping, localized removal of, and superficial
repair through, these lines is permissible.

8. TYRE EXAMINATION AND REPAIR BEFORE
PROCESSING

The recommendations of appendices A and B should
preferably be adopted.

9. PROCESSING AND INSPECTION

The recommendations of appendix D should
preferably be adopted.

10. MARKING

Each tyre retreaded in accordance with the
requirements of this standard shall be permanently
and legibly marked with the following information.

(a) The retread manufacturer's name and/or trade
mark.

(b) The number of this British Standard, i.e.
BS AU 144b.

(c) The nominal size of the tyre or the
appropriate code mark in accordance with the
requirements of BS AU 50 : Part I.

(d) The ply-rating of
appropriate code mark
requirements of BS AU 50 :

the tyre or the
in accordance with the
Part 1.

(e) The word 'RETREAD' (preferred term) or
where applicable 'REMOULD'.

(f) In the case of tubeless tyres, the word
'"TUBELESS'.

(g) In the case of radial ply tyres, the word
'"RADIAL' or the letter 'R' in accordance with
the requirements of BS AU 50 : Part 1.

IMPORTANT NOTE. In no case shall a speed
category marking remain on a tyre which is above
the speed capability of the processed tyre.

NOTE. Except in the case of car tyres, where (f)

need only be marked on one side, (a) to (g)
shall be marked on both sides on the tyre.
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APPENDICES A TO D

The following appendices are not a mandatory part
of this standard and are included for guidance.

APPENDIX A
INSPECTION

Before processing, each tyre should be thoroughly
examined both internally and externally. The inner
lining and bead, particularly on tubeless tyres,
should be examined for evidence of damage.

Tyres, both tubed and tubeless, exhibiting any of
the damage listed for car tyres (diagonal and
radial ply) in B.1.l, for commercial vehicle tyres
(diagonal and radial ply) in B.l1.2 and for
commercial vehicles tyres (radial ply only)

in B.1.3, should be discarded as unsuitable

for retreading except in those cases where

the retreader is able to show that damage in
excess of these limits can be repaired in a
satisfactory manner and that the required
minimum performance level can be met.

APPENDIX B
REPAIR BEFORE PROCESSING
B.1 Limits of carcass injury and extent of

permissible repair. Limits of injury and extent of
repair should be as follows,

B.1.1 car tyres (diagonal and radial ply)

(a) Rubber cracking extending through to the
carcass.

(b) Crown or shoulder penetrations or cuts
which, after preparation, will be outside the
limits shown in table 1.

(c) Sidewall carcass cut or penetration.

(d) Previous repair to the carcass in the
sidewall region.

(e) Unsatisfactory crown or shoulder repair
outside the limits given in table 1.

(f) Carcass break-up.
(g) Appreciable oil or other chemical attack.

(h) Bead damage, other than rubber or chafer
damage.

(1) Exposed cords due to tread wear or sidewall
scuffing.

(j) Ply separation.
(k) Tread separation from the carcass.

B.1.2 Commercial vehicle tyres (diagonal and
radial ply)

(a) Crown, shoulder or sidewall penetrations or
cuts which, after preparation, would be outside
the limits shown in tables 2 or 3, as
appropriate.
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(b) Unsatisfactory previous repair outside the
limits shown in tables 2 and 3.

(c) Carcass break-up.
(d) Appreciable oil or other chemical attack.

(e) Bead damage, other than rubber or chafer
damage, as follows.

(1) Textile diagonal ply tyres:

more than three local areas, or

any area more than 25 mm long, or

any two areas less than 300 mm apart, or

any damage penetrating more than 25 7 of the
carcass plies.,

(2) Radial ply tyres:
more than five local areas, or

any area more than 60 mm long or 30 mm wide,
or

any two areas less than 100 mm apart, or

more than four carcass cords damaged for a
length of more than 5 mm in the area from the
bead heel to the rim fitting line (limited to
three such areas per bead).

(f) Exposed carcass cords due to tread wear.

(g) Exposed and damaged carcass cords due to
sidewall scuffing.

(h) Belt ply separation.
(i) Tread separation from the carcass.

NOTE. For (h) and (i) processing may take place
after belt replacement.

B.1.3 Commercial vehicle radial ply tyres

(a) Not more than four major repairs should be
made in any one tyre. This includes satisfactory
previous repairs.

(b) There is no limit to the number of minor
repairs permitted.

(c) It is realized that the area of a sidewall
or shoulder repair may bulge slightly when the
tyre is fitted and inflated to recommended
operation pressure. Lt is normal to use
reinforced patches with physical properties that
restrict the height of the bulge to not more
than 4 mm.

Where the belt plies of commercial vehicle
radial ply tyres are exposed due to wear or
through damage extending beyond the injury
limits specified in table 3, they should be
replaced before retreading. Where a protective
breaker is fitted (and can be positively
recognized as such) and is alone damaged, it may
be removed and need not be renewed.
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