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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD

ISO 21634:2022(E)

Rubber flaps for tyres — Requirements and test methods

1 Scope

This document specifies requirements and test methods for tube-type tyres in automotive vehicles that
require rubber flaps, in order to ensure they are protected against damages to the inner tube caused by
the rim or tyre.

This

tyreg.

Requ

document is applicable to tyres for road vehicles. It does not apply to 2/3 wheelér @

irements and test methods for rubber flaps for non-road tyres are providedin Annex E

2 Normative references

The
cons
undg

ISO 3

ISO 4
10 IR

ISO 1
ISO 4
AST]
AST]
AST]

No tg
ISO 4
— 1

following documents are referred to in the text in such a way<that some or all of t
[itutes requirements of this document. For dated references, 'only the edition cited
ted references, the latest edition of the referenced document (including any amendme

7, Rubber, vulcanized or thermoplastic — Determinationof tensile stress-strain propertig

8-2, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hardr
HD and 100 IRHD

88, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests
209-2, Truck and bus tyres and rims (métric series) — Part 2: Rims

1 D412, Standard Test Methods forVailcanized Rubber and Thermoplastic Elastomers —
I D573, Standard Test Method\for Rubber — Deterioration in an Air Oven

1 D2240, Standard Test Method for Rubber Property — Durometer Hardness

Terms and definitions

rms and definitions are listed in this document.
nd [EC maintain terminology databases for use in standardization at the following adc

SO/Qniline browsing platform: available at https://www.iso.org/obp

hd non-road

heir content
applies. For
hts) applies.

[%)

ess between

[ension

Iresses:

EC Electropedia: avallable at nttps://www.electropedia.org/

4 Materials, form and fit

4.1 Flaps shall be manufactured, using a suitable compound of natural or synthetic rubber or a blend
thereof, to the design requirements given in 4.2 and 4.3 and shall be of the endless type.

4.2 Flaps shall be free from flaws and shall be suitable for tyre/rim/inner tube combinations for the
minimum widths, which shall be in accordance with Annex A.

4.3 The inside diameter (see key 6 in Figure 1) of a flap, which is determined by measuring the
circumference of the flap on the rim-side surface (see key 5 in Figure 1) at the centre region using

©ISO
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an inextensible tape, shall be more than the nominal rim diameter (i.e. nominal rim diameter code
marked on the flap x 25,4 mm) but less than the nominal rim diameter plus 25 mm. To determine the
circumference, paste the inextensible tape on the inner surface, then cut the tape and measure the
length of the tape using a measuring tape of least count 1,0 mm. Calculate the diameter by dividing the
circumference so obtained by 3,141 59. Other equivalent measurement methods may be used.

shoulder
tube sid¢ surface
edge

rim side [surface

1

2

3

4 valve hole
5

6 inside dipmeter
7

flap profjle width

Figure 1 — Description of flap

4.4 A valye hole™(see key 4 in Figure 1) shall be provided in each flap with a diameter of at|least
12 mm, depending on the tube valve stem. It shall be positioned at the centre of the flap sectional width
except wheremeant for fitmemnt to rims raving am off-temtral vatve hrote- A working toterance of 8 mm
is allowed on the design location of the valve hole in the flap. Additional thickness may be provided
around the valve hole on the flap to prevent the flap from flowing into the valve slot on the rim. This
may be provided in the form of additional thickness of rubber, layers of rubberized fabric and/or metal
or plastic strips. The total thickness in the region shall be less than the valve bent height of the tube
that is used along with the flap.

4.5 The thicknesses of finished tyre flaps are specified by category and size.

The indicative main dimensions (thicknesses) of finished tyre flaps for light trucks and trucks/buses
are given in Tables D.1 and D.2, respectively.

2 © IS0 2022 - All rights reserved
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However, the thicknesses are also determined by the know-how of each company, such as rubber
properties and/or severity in market, and thus the flap manufacturer can use different values of the
main dimensions.

5 Designations

Designations shall include the nominal rim diameter code and flap-width code. Real flap width in
millimetres is also allowed.

A flap is designated by removing the ply rating and other items from the designation of the tyre
Corrncpnnr‘ing tao fhnm’ asshown helaw in Pvamp]o 1 Ina F]qp, hnulovnr’ the npp]ir‘ah]n rim width codes
and the rim flange codes (if there is a rim flange code for the rim) shall be added to thefdgsignation in
parenhtheses.

EXAMPLE1  7.00-16 (5.50F)

For 4 flap to be used with tyres of two or more of designations, all the corrésponding dedignations of
the flap or the rim band can be put together.

In these cases, if the nominal rim diameters or the diameter codes forthe applied rim, or the nominal
tyre |section widths are the same, it is permissible to put these nominal tyre section wjdths or the
nomijnal rim diameters or the rim diameter codes consecutively, @ shown below in Example 2.

EXANMPLE2  6.00/6.50-16 (4.50E, 5.50F), 16.00-24, 25 (11.25).0r{16.00-24/25 (11.25)

If a flap is applicable to all specified rims, the rim-related codes in the designation of|the flap (in
parehtheses) can be omitted.

See dlso Annex A.

6 Physical tests and other requirements

6.1 | Tensile strength and elongation at break

Test [pieces having a “type -1/type S2 dumbbell shape” shall be prepared from the flap inl accordance
with[ISO 37. Alternatively, ASTM D412 or DIN 53504 may be used. Dumbbells of type|-1 punched
diregtly from the flap froma-portion having best possible flatness may also be used for testing.

6.2 | Hardness

The hardness shall be measured on test pieces cut from the centre of the flap and tested in accordance
with|ISO 48-2\or ASTM D2240.

6.3 | Ageing

The dumbbells shall be subjected to ageing in an air oven at 100 °C * 2 °C for 24 h in accordance with
ISO 188 or ASTM D573.

Other methods may be used if their equivalence to the prescribed method is demonstrated.

6.4 Properties

The hardness, tensile strength and elongation before and after ageing shall meet the following
requirements:

a) Properties before heat ageing:

i) hardness: (55 £ 10) Shore A;

©1S0 2022 - All rights reserved 3
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b)

ii) ten

sile strength: min. 6,0 N/mm?2;

iii) elongation at break: min. 275 %.

Properties after heat ageing:

i) har

dness, in Shore A: +15 units from unaged measured value;

ii) tensile Strength, in N/mm?2: +30 % from unaged measured value;

iii) elongation at break, in %: +15 % to -50 % max. from unaged measured value.

Flaps with
the inner tu

6.5 Joint

b, de - 1 o | 1 =l =l - e s L b
HTITTTIHU PIUPCTLICS THIdy DT USTU, dS 1Ullg d5 LIITY TIHSUTT LT TTUYUITTU TUIICTIUIT U PTutc
De.

tensile strength

6.5.1 Moulded flap

As there is 110 joint in the moulded flaps, there is no need to test joint strength:

6.5.2 Flap with overlap joint

Where the j
not less thamp 1 N/mm? when tested in accordance with the test pracedure outlined in Annex B.

bint is visible in a finished flap, the tensile strength at theéjoint may be checked and sh

cting

11l be

7 Marking

The flaps shill be permanently and legibly marked with-the following:

a) the marufacturer’s name or trade name;

b) the flap|size designation as given in Clause.5;

c) the applicable tyre size designation(s).and rim combination(s);

d) anindidation of the month and gear of manufacture as per the scheme in accordance with Annex C;
e) the country of origin.

Flaps shall he marked witlratleast either b) or c) above.

If a flap is onply applicableto a public road, it may be marked “ROAD” with the designation. For exainple:
7.00-16 (5.50F) “ROAD".

4 © IS0 2022 - All rights reserved
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Annex A
(normative)

Minimum width of flaps and flap-width codes

The minimum width of flaps and the corresponding width codes shall be as given in Table A.1.

Table A.1 — Minimum width of flaps and flap-width codes

Seripl num- Flap-width code Nominal tyre section Flap width min.
ber (where code not used) mm
K 100
KM 124
i)2 M Marking optional 153
N 176
RR 207
\Y 225
a2 Hor example, a flap of 153 mm width and meant for fitment to a rimef nominal diameter code 20 is designpted as “20M”".
Wheh used, flap-width codes are preceded by the nomitial rim diameter size code. Flap wldth shall be

meag
to th

The {

rim 9

lap widths shall be the minimum acceptable widths for the tyre on the recommended
izes indicated in ISO 4209-2.

ured using a flexible tape, in its vulcanized shapé, over that side of the flap which cornes adjacent
e rim during use.

or alternate
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Annex B
(normative)

Test for joint tensile strength

B.1 Test pieces

The test pieces shall be prepared as per the method given in ISO 37, keeping the joint at the middq
the length of the narrow portion of the dumbbell pieces.

If the dumbell test pieces, when cut from the thickest portion of the flap, shows some¢ concavi
either of the two edges, the arithmetic mean width shall be taken in calculations.

B.2 Test femperature

The test piefes shall be conditioned at (27 * 2) °C for a period of not less’than 12 h before being te
The testing |shall be carried out at (27 + 2) °C. When testing as per ASTM D412, the temperature
be (23 £ 2) 9C.

B.3 Test procedure

B.3.1 Insefrt the ends of the test piece into the jaws @f a tensile testing machine (sensitive en|
to record wjth accuracy low values in particular). Make sure that the tension is uniformly distrik
over the crofss-section of the jaws. The lower jaw thteugh which the load is applied shall be capabl
substantially constant rate of traverse at 200 mni/min. Record the breaking load on the machine.
testing as p¢r ASTM D412, the specified rateshall be 500 mm/min.

B.3.2 Testfing shall be carried out onthree test pieces which shall be taken from the joint. The av{
of the readings shall be the final resultfor joint tensile strength.

ile of

ty at

sted.
shall

ough
uted
b of a
Vhen

brage

B.3.3 Theljoint tensile strength (5;7), in N/mm?Z, which is indicated in 6.5.2 shall be calculated yising

Formula (B.[1):
Syr=Fgf /A

where

(B.1)

Fgg  is the force magnitude at rupture, in N;
A is the cross-sectional area of unstrained sample, in mm?;

Mean stress of three samples should be reported for determination of compliance.

6 © IS0 2022 - All rights reserved
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Annex C
(normative)

Identification scheme for month and year of manufactu

The flap shall clearly indicate a manufacturer reference.

ring

C.2
as pe

The i
num

C.3

C.4
quar

C.5

C.6
pund

C.7

The manufacturing month and year shall be engraved as per the scheme depictedin/j
r C.8.

16 mm

2022

Figure C.1 — Scheme of marking month and year on flap

dentification for June 2022 is depicted. However, the 6 dots can be in any quadrant. Th
ber of dots in any quadrant is three.

The month code circle and yeat. shall be engraved on the flap body.

b-

igure C.1 or

e maximum

Each month should be idéntified by a punch marking of at least 0,5 mm diameter in the respective

ter.
After completing\one year, fresh identification shall be started again for the following

After completing the circle, re-engraving can be done after masking the previous
h markings!

The diameter of the circle given in Figure C.1 is the maximum requirement. Instead

 year:

engraving/

of a circle, a

squa

e or rectangular shape is also acceptable.

C.8 An alternative method which indicates the week and year or month and year of manufacturing is
also acceptable.

©ISO
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Annex D
(informative)

Indicative main dimensions (thicknesses) of finished tyre flaps for

light trucks and trucks/buses

Table D.1 — Indicative main dimensions for light trucks

Centre thickness Edge thickness
Nominal section width
(min.) (max.)
code
mm mm
6.0 to 7.50 4,0 1,0
>7.50 4,0 1,5
Table D.2 — Indicative main dimensions for truck/bus
Centre thickness Edge thickness
Nominal section width
(min.) (max.)
code
mm mm
7.00 to 8.25 4,0 1,5
9.00 4,5 1,5
10.00 5,0 1,5
11.00 55 1,5
12.00 6,5 1,5
>12.00 8,0 1,5

© IS0 2022 - All rights reserved
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Annex E
(informative)

Rubber flaps for off-the-road tyres — Requirements and test
methods

E.1 | Materials, form and fit

E.1.1 Flaps shall be manufactured, using a suitable compound of natural or syhthetic|rubber or a
blendl thereof, to the design requirements given in E.2 and E.3 and shall be of the endless ty|pe.

E.1.2 Flaps shall be free from flaws and shall be suitable for tyre/rim/intfier tube comhinations for
the minimum widths, which shall be in accordance with Annex A.

E.1.3 The inside diameter (see key 6 in Figure 1) of a flap which is determined by megasuring the
circymference of the flap on the rim side surface (see key 54n)Figure 1) at the centre region, using
an inextensible tape, shall be more than the nominal rim. diameter (i.e. nominal rim diameter code
marked on the flap x 25,4 mm) but less than the nominal. rith diameter plus 25 mm. To dgtermine the
circymference, paste the inextensible tape in the inner surface, then cut the tape and measure the
length of the tape using a measuring tape of least coufit 1,0 mm. Calculate the diameter by |dividing the
circymference so obtained by 3,141 59. Other equivalent measurement methods may be us¢d.

©1S0 2022 - All rights reserved 9
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Key

shoulder
tube sid¢ surface
edge
valve hole
rim side [surface
inside dipmeter

N O U W

flap profjle width

Figure' E.1 — Description of flap

E.1.4 A vdlve hole (see key 4-in Figure 1) shall be provided in each flap with a diameter of at|least
12 mm depgnding on the tubewalve stem. It shall be positioned at the centre of the flap sectional width
except where meant for fifment to rims having an off-central valve hole. A working tolerance of +§ mm
is allowed oh the design,location of the valve hole in the flap.

E.1.5 Thefthicknesses of finished tyre flaps are specified by category and size.

The main dimehnsions (thicknesses) of finished tyre flaps for off-the-road/earthmover tyres shdll be
as given in Table E.1. Nonetheless, thicknesses are also determined based on the know-how of each
company, such as rubber properties and/or severity in market, and thus the flap manufacturer can use
different values of main dimensions.

Table E.1 — Main dimensions for OTR/earthmover flaps

Centre .
thickness Edge thickness
Size designation (min)) (max.)
mm
mm
Up to 10.00 4,0 1,5
13.00/14.00-20 50 1,5

10 © IS0 2022 - All rights reserved
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Table E.1 (continued)

Centre .
thickness Edge thickness
Size designation (min) (max.)
mm
mm
Up to 10.00 4,0 1,5
13.00/14.00/15.00-25 6,0 1,5
13.00/14.00/16.00-24 6,5 1,5
16.00-25 70 20
17.5-25 7,5 2,0
18.00-24/25, 20.5-25,
8,0 2,0
23.0-26, 23.5-25
26.5-25 9,0 2,0

E.2 | Designations

Designation shall include the nominal rim diameter code and flap-width code. Real flap wiglth in mm is
also pllowed.

A fldp is designated by removing the ply rating and other items from the designation|of the tyre
corrg¢sponding to them, as shown in the example 1 below.'In a flap, however, the applicable rim width
codep and rim flange codes (if there is a rim flange codé for the rim) shall be added to the|designation
in parentheses.

EXANMPLE 1 16.00-24 (11.25)

For 4 flap to be used with tyres of two or more of designations, all of the corresponding degignations of
the flap or the rim band can be put together.

In thpse cases, if the nominal rim diameters or the diameter codes for the applied rim, or the nominal
tyre |section widths are the same) it is permissible to put these nominal tyre section wjdths or the
nomjnal rim diameters or the fim diameter codes consecutively, as shown in Example 2 below

EXANMPLE2  16.00-24, 25T11.25) or 16.00-24/25 (11.25)

If a flap is applicablete all specified rims, the rim-related codes in the designation of|the flap (in
pareptheses) can he omitted.

E.3 | Physical tests and other requirements

E.3.1 CTensile strength and elongation at break

The test pieces having “type -1 / type S2 dumbbell shape” shall be prepared from the flap in accordance
with ISO 37. Alternatively, ASTM D412 or DIN 53504 may be used. Dumbbells of type -1 punched directly
from the flap from a portion having best possible flatness may also be used for testing.

E.3.2 Hardness

The hardness shall be measured on test pieces cut from the centre of the flap and tested in accordance
with ISO 48-2 or ASTM D2240.

E.3.3 Ageing

The dumbbells shall be subjected to ageing in an air oven at 100 °C * 2 °C for 24 h in accordance with
[SO 188 or ASTM D573.

©1S0 2022 - All rights reserved 11


https://standardsiso.com/api/?name=1657cc8e2da5df27f1a6925b99154598

ISO 21634:2022(E)

Other methods may be used if their equivalence to the prescribed method is demonstrated.

E.3.4 Properties

The hardness, tensile strength and elongation before and after ageing shall meet the following
requirements:

a) Properties before heat ageing:
i) hardness: (55 * 10) Shore A;

ii) tensile strength: min. 6,0; N/mm?;

iii) elomgation at break: min. 275 %.
b) Properties after heat ageing:
i) harfness, in Shore A: £15 units from unaged measured value;
ii) tensile Strength, in N/mm?Z +30 % from unaged measured value;
iii) elomgation at break, in %: +15 % to =50 % max. from unaged measuted value.

Flaps with different properties may be used, as long as they ensure the-réquired function of proterting
the inner tupe.

E.3.5 Joint tensile strength

E.3.5.1 Moulded flap

As there is 1o joint in the moulded flaps, there is no need to test joint strength.

E.3.5.2 Flap with overlap joint

Where the jpint is visible in a finished flap, the tensile strength at the joint may be checked and shall be
not less tham 1 N/mm?2 when tested in acerdance with the test procedure outlined in Annex B.

E.4 Marking
The flaps shill be permanently‘and legibly marked with the following:
a) The manhufacturers'mame or trade name;

b) The flap size desighation as given in E.2;

c) The appglicable tyre size designation(s) and rim combination(s);

d) Anindication of the month and year of manufacture as per the scheme in accordance with Annex C;
e) The country of origin.
Flaps shall be marked with at least either b) or c) above.

Flaps to be used with tyres applicable only to OFF ROAD USE shall be clearly identified as such by means
of a proper warning or pictogram or will be marked “OFF ROAD” with the tyre size at manufacturer’s
discretion.

EXAMPLE 16.00-24 “Off ROAD”

The minimum width of flaps and the corresponding width codes shall be as given in Table E.2.

12 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=1657cc8e2da5df27f1a6925b99154598

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Materials, form and fit 
	5 Designations 
	6 Physical tests and other requirements 
	6.1 Tensile strength and elongation at break 
	6.2 Hardness 
	6.3 Ageing 
	6.4 Properties 
	6.5 Joint tensile strength 
	6.5.1 Moulded flap 
	6.5.2 Flap with overlap joint 


	7 Marking 
	Annex A (normative) Minimum width of flaps and flap-width codes 
	Annex B (normative) Test for joint tensile strength 
	Annex C (normative) Identification scheme for month and year of manufacturing 
	Annex D (informative) Indicative main dimensions (thicknesses) of finished tyre flaps for light trucks and trucks/buses 
	Annex E (informative) Rubber flaps for off-the-road tyres — Requirements and test methods 
	Bibliography 

