INTERNATIONAL ISO
STANDARD 14960-1

First edition
2014-11-01

Tubeless tyres — Valves and
components —

Part 1:
Test methods

Pneumatiques sans chambrée’— Valves et composants —

Partie 1: Méthodes dlessai

-_— Reference number
=) — 1SO 14960-1:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=80c95a4823d447127f7867af75e2e808

ISO 14960-1:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=80c95a4823d447127f7867af75e2e808

ISO 14960-1:2014(E)

Contents Page
FOT@WONM ...ttt iv
1 SCOPI ...k 1
2 INOTTNATIVE FEECT@INCES .......oooooooeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oot 1
3 S IR N0 L 0 <Y 000 ) 4 00000 1
4 Methods for testing tubeless tyres snap-in ValvVes..........eee s 1
4.1 Description of a snap-in valve
4.2 Test fiXtUTeS ..o,
4.3 Installation................
4.4 IS0 0 0D o= RY N (0] G722 1 T4 S 0 B
5 Test methods and performances reqUIremMents ... oo, 2
5.1 Adhesion 2
5.2 RN RT N0} IRy T | S = ST I 3
5.3  Valve cap seal (optional, for sealing caps only)........ccm N 4
5.4 Valve to rim Seal ... .5
5.5 Installation tests... 7
5.6 Burst....oo. 8
5.7 Ozone resistance........ 8
5.8 Flexing resistance 9

BIDJEOZGTAPIY . ....oooccn st M e 10

© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=80c95a4823d447127f7867af75e2e808

ISO 14960-1:2014(E)

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.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Tubeless tyres — Valves and components —

Part 1:
Test methods
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3.1

snap-in valve
e valve having a rigid housing adheyred to a resilient body designed to retain and seafl the valve

tyr
int

4

4.1

A spap-in valve is a Gmit free of rubber in the air passage, no rubber or cement above the sec

on {
ling

4.2

Bre

Scope

5 part of [ISO 14960 specifies test methods for snap-in tubeless tyre valves intended-for,
ted to, highway applications.

Normative references

following documents, in whole or in part, are normatively referehced in this docume

3877-2, Tyres, valves and tubes — List of equivalent terms =< Part 2: Tyre valves

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 3877-2 and the follo

he rim hole

Methods for testing tubeless tyres snap-in valves

Description of a'Snap-in valve

he housing, ahd'without flow cracks, blisters, voids, or other moulding defects. The mo
flash shouldmot exceed 1,3 mm in height and 0,15 mm thickness at the outer edge.

Test fixtures

but are not

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including-any amendments) appligs.

(%)

ving apply.

pnd thread
hld parting

hKboth edges on both sides of the valve hole either by a 45° chamfer or a radius from

0,3 mm to

0,4 mm. Emery cloth or suitable tooling is recommended. It is recommended that material of the test
fixture be representative of the material of the actual rim.

The primary external seal of a “snap-in” valve in a valve hole is obtained from the rubber compression
of the valve body onto the internal surface of the valve hole. Secondary external sealing may be present
by the contact of the remainder of the valve body exterior to the surface of the material around the valve
hole. Either of both of these seals can be affected by the compound curvatures in the wheel rims and by
stock thickness. See Table 1.
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Table 1 — Test Fixtures

Dimensions in millimetres

Diameter Diameter
Nominal hole
11,3 mm 15,7 mm
Test Test hole Plate thickness Test hole Plate thickness
Valve to rim seal test low
and high temperature 11,743 05 1,8 £ 0,05 16,179 o5 1,8+0,05
(see 5.4.1 apd 5.4.2)
Installation] tests +0,05 +0,05
(see 5.5.1 ahd 5.5.2) 11,37 3,5+ 0,05 15,77, 3,5 +0/05
Ozone residtance
11,3790 3,5+ 0,05 15,7190 3,5+ 0,05
(see 5.7)
Burst or unjseating (see 0 0
5.6) flexingresistance 11,7J_r0‘05 1,8+0,05 16,1J_r0’05 1,8 £0,05
(see 5.8)
4.3 Instpllation
All valves, While wet with clean water as a lubricant, shall be installedin’a proper test fixture by applying

valve inser
the valve p
mounting |

A valve shd
rim or valy

After insta
4.4 Lim]

441 Un
previously,

brpendicular to the plane of the valve mounting hole and-directly through the centre of the v
ole. However, no valve assembly, which has damageresulting from installation, shall be teg

1l be considered properly seated when all of the indicator ring is observed to be throughl
e mounting hole fixture.

|lation, valve assemblies shall be thoroughly dried in the sealing area before continuing te
t case for valves

1sed valves are those thatyhave completed final manufacturing processing at least 2
have not been subjected to any test or service, and have been stored for no longer f

4 months in the dark at ambient temperature, in an optimal and non-aggressive environment. Ruli

compound

4.4.2 For
subjected

5 can change characteristics during their life expectancy.

the purpose”oef this testing method, aged valves are those unused valves that have 4
p 100 °C #3°C for 4 h in circulating hot air and cooled at 20 °C to 26 °C for a minimum of

Fion force to the end of the valve metal insert or by applying valve traction force to the mouth of

hlve
ted.

the

4 h
han
ber

een
L h.

5 Test llnethods and performances requirements

5.1 Adhesion

5.1.1 Test methods

entire

per mi

The test sh

length of the valve.

n with a traction machine.

all be conducted at 23 °C + 5 °C.

An alternative to the traction machine is to use pliers.

2
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Make two axial, parallel cuts 180° apart through the full thickness of the rubber cover down the

Pull each side of the button base away from the insert towards the cap thread end at 150 mm + 15 mm
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5.1.2 Performances

Any separation between brass and rubber, brass and cement, or cement and rubber in excess of 41 mm?2,
on each valve, shall be considered as a failure.

Any separation that made a strip along the complete valve axis direction shall be considered as a failure.

5.2

Valve core seal

Valve cores installed in snap-in valve assemblies (see Figure 1) have the following characteristics:

5.2

5.2

Imrherse valve assembly in clean water at 23 °C # 5 °C withnouth down vertically and not
100l mm below the surface of the water (see Figure 1).

Check for leakage with test pressures as follows:

b)

5.2

Lea|
con

5.2

5.2
a)

b)

c)

pin height tolerance: Jfg'ég (reference to valve mouth);

standard torque:
— 0,40 Nm to 0,50 N m with metallic sealing;

— 0,23 Nmto 0,34 N m for non-metallic gasket.
1 Room temperature test

1.1 Test methods

cup gasket seal — apply 35 kPa air pressure;

barrel seal — apply 475 kPa air pressure.

1.2 Performances

[kage at a rate less than 0,2 em3/min or no bubble detaching during the test time (
sidered acceptable.

2 Low temperature,test

2.1 Test methods

Depress and-release valve core pin once after a 24 h minimum exposure at -40 °C 1
assembly pressure shall be maintained to 180 kPa + 15 kPa (see following Figure 1).

Checkfor leakage with -40 °C + 3 °C ethanol or methanol 25 mm above valve mouth, wit
still pressurized to 180 kPa.

more than

f 1 min is

- 3 °C, and

h assembly

Begin leak detection after 1 min soak period.

5.2.2.2 Performances

Leakage at a rate less than 0,2 cm3/min or no bubble detaching during the test time of 1 min is

con

©IS

sidered acceptable.
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5.2.3 High temperature test

5.2.3.1 Test methods

(See Figure 1)

a) Depress and release valve core pin once after a 48 h minimum soak period at 100 °C £ 3 °C, and
assembly pressure shall be maintained to 600 kPa + 15 kPa.

b) Check for leakage with 66 °C + 3 °C clean water not more than 50 mm above the mouth of the valve
with assembly still pressurized to 600 kPa.

5.2.3.2 P

Leakage a
considered

5.3 Valv
5.3.1 Ro

5.3.1.1 T
a) Screw

b) Immer
than 1

c¢) Check

5.3.1.2 P

Leakage a
considered

erformances

a rate less than 0,2 cm3/min or no bubble detaching during the test time“of 1 mi
acceptable.

e cap seal (optional, for sealing caps only)
bm temperature test with cap

est methods
the cap with sealing gasketat 0,15 N m to 0,20 N m tot:que on valve without core.

se valve assembly in clean water at 23 °C + 5 °C with mouth down vertically and not n
DO mm below the surface of the water (see Figure1).

for leakage with 475 kPa test pressure.

erformances

a rate less than 0,2 cm3/min{or no bubble detaching during the test time of 1 mi
acceptable.

h is

ore

h is

© ISO 2014 - All rights reserved
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2
Key]
1 |air supply
2 |regulator
3 |gauge
4 |liquid level (100 mm max)

5.4 Valve to rim seal

Te

The same valves and assemblies:as shown may be used for both tests provided that the low te
testlis conducted first (see Eigure 2).

5.4]1 Low temperatixe

5.4/1.1 Testholes

anerature tests are performed to.stibject the valves to extremes in temperature. Flexin|
sim|

ISO 14960-1:2014(E)
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Figure 1 — Valve seéal test description

lates possible operational conditjons.

?#11,7 £9/-9,05, 1,8 0,05 thick;
?16,1'£0/-0,05 1,8 £0,05 thick.

5.4.1.2 Test methods

a)
b)

‘)

d)

Test valves shall be mounted in a test plate as per 4.2 and 4.3.

©

g of valves

mperature

Assembly shall then be exposed to a temperature of -40 °C + 3 °C for a minimum of 24 h to ensure that
the valve seal area is at the test temperature, and pressure shall be maintained to 180 kPa * 15 kPa.

The valve assembly, still pressurized to 180 kPa * 15 kPa, shall then be immersed, valve mouth up, in

ethanol or methanol at -40 °C + 3 °C, valve button not more than 100 mm below the surface o

fthe liquid.

With respect to the axis of the valve mounting hole, the immersed valve shall be flexed to an angle

of 25° + 3°. The cap end of the valve shall then be revolved one complete turn around the

axis of the

mounting hole. This single revolution shall be executed at a uniform rate without the application of

torque to the valve body and accomplished within 15 s to 45 s.

© IS0 2014 - All rights reserved
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e) The assembly shall be returned in the refrigerator at-40 °C £ 3 °C after each test, and pressure shall
be maintained to 180 kPa * 15 kPa.

f) Repeat points c) to e) at 0,5 h minimum interval period for a total of five times.

5.4.1.3 Performances

Leakage atarate less than 0,2 cm3/min or no bubble detaching during the test time of 1 min is considered

acceptable

at the rim seal before, during, or after revolving and flexing the valve.

Air inclusions during installation are not considered.

54.2 Hilh Temperature

54.2.1 T
— @117
— 0161
5.4.2.2 T
a) Testvs
b) The te
circuld
c) The ag
button

d) Withr
of 25°
mount
of tord
maintd

e) The a
600 kH

f) Repeaf
perfor

5.4.2.3 P

Leakage at
acceptable

est holes
£0/-0,05, 1,8 £0,05 thick;

£0/-0,05, 1,8 %0,05 thick.

est methods
lve shall be mounted in a test plate as per 4.2 and 4.3.

st assembly shall then be exposed to a temperature of 100 °C + 3 °C for 48 h in a hot
ting oven to simulate ageing, and pressure shall be maintained to 600 kPa + 15 kPa.

sembly still pressurized is immersed, valve mouth up, in clean water at 66 °C + 3 °C, v
not more than 100 mm below the surface of-the liquid.

pspect to the axis of the valve mountinghole, the immersed valve shall be flexed to an a1
= 3°. The cap end of the valve shall then be revolved one complete turn around the axis of
ing hole. This single revolution shallbe executed at a uniform rate without the applica
ue to the valve body and accomplished within 15 s to 45 s. Water temperature shal
ined at 66 °C * 3 °C during the whole test.

sembly shall be returned to the hot air oven and pressure shall be maintainec
a+15kPa.

items c) to €) at 0;5-h minimum interval period for a total of five times. The last test shal
med at the end-of-the 72 h.

erformances

a ratgless than 0,2 cm3/min or no bubble detaching during the test time of 1 min is considg
atthe rim seal before, during, or after revolving and flexing the valve.

air

hlve

ngle
the
fion

be

to

| be

red

Air inclusions during installation are not considered.
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1 |air supply

2 |regulator

3 |gauge

4 |liquid level (100 mm max)

Figure 2 — Valve to rim seal test description

5.5/ Installation tests

5.5]1 Force to seat

5.5]1.1 Testholes
— |@11,3 0,05, 3.5 £0,05 thick;
— |@15,7 £065(3,5 +0,05 thick.

5.5]1.2¢ ‘Test methods

Thetestvatve sirattbemoumted Tma test ptate as per -2 anmd -3 ata rate of 150 mmr=15mm per min

with a method of measuring the force required.

5.5.1.3 Performances
The force to seat the valve shall be included between 180 N and 450 N.

No tearing or rupturing of the valve is permitted.
5.5.2 Force to pull out

5.5.2.1 Test holes

© IS0 2014 - All rights reserved
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(31,3 £0,05, 3,5 £0,05 thick;
(#15,7 £0,05, 3,5 +0,05 thick.

5.5.2.2 Test methods

a) Thevalveisinstalled asin 5.5.1.2.

b) Additional force shall be applied asin 5.5.1 and the force to break the valve or pull out shall be measured.

5.5.2.3 Performances

Minimum florce to apply shall be 560 N.

This force
5.6 Bur}

5.6.1 Tes
@11,7

@#16,1

5.6.2 Tes
a) Thete

b) Hydro
1 min

c) This tg
additic

5.6.3 Pel
The valve {

5.7 Ozo

5.7.1 Tet
?11,3
315, 7

s acceptable to break the valve base or to pull the valve out of the hole.
t

t holes
£0/-0,05, 1,8 +0,05 thick;

£0/-0,05, 1,8 +0,05 thick.

t methods
6t valve shall be mounted in a test plate as per 4.27and 4.3.

btatic pressure shall be applied to the valyé‘base to attain a pressure of 1,4 Mpa wit
nterval.

nal 2 min.

formances

hall not burst.
he resistance

t holes
£0,05/-Q, 3,5 +0,05 thick;

+0,05/°0, 3,5 0,05 thick.

st shall be conducted at 20 °C to 26.9C."This maximum pressure shall be maintained fof

5.7.2 Test methods

a)
b) Theag
c)

in that
d)
e)

to 100
8

The unmounted valve shall be aged for 72 h at 100 °C + 3 °C.

ed valve shall be mounted in a test plate as per 4.2 and 4.3.

position for the duration of the test.

The retained valve is placed into a darkened enclosure at 20 °C to 26 °C for a minimum of 24 h.

million parts of air for 72 h at 38 °C £ 3 °C.

hin

an

With respect to the axis of the mounting hole, the valve is deflected 10° from its axis and retained

The valve shall then be tested in an ozone-circulating chamber, maintaining 100 + 5 parts of ozone

© ISO 2014 - All rights reserved
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