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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.

The procedures—tsed—to—devetop—thi ctent-and-those—trtended—fe drthermatitenanes are

described i1} the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for the

different types of ISO documents should be noted. This document was drafted in accordande\with the

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is|drawn to the possibility that some of the elements of this document may‘be the subjéct of

patent rights. ISO shall not be held responsible for identifying any or all such patént-rights. Detalils of

any patent rjights identified during the development of the document will be in the)Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not

constitute ah endorsement.

For an explanation on the voluntary nature of standards, the imeaning of ISO specific termg and

expressions| related to conformity assessment, as well as information about ISO's adherence tp the

World Tradg Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following

URL: www.ilso.org/iso/foreword.html.

This documgnt was prepared by Technical Committee SO/ TC 31, Tyres, rims and valves, Subcomnjittee

SC 3, Passenger car tyres and rims.

This third eglition cancels and replaces the second-edition (ISO 16992:2010), which has been technically

revised thrqugh the following significant changes:

— new “extended mobility tyres” definition and pictogram added;

— ‘“extendpd mobility system” definition renamed “SUSE system”;

— TPMS definition added;

— endurance testing conditions for run-flat tyres better defined with the aim to avoid interpretations
while improving thétest repeatability;

— new endlurance'test for extended mobility tyres added;

— Figure B:symibol for internal support ring amended as per ISO TC 145/SC 3 recommendatipn to
comply with ISO/IEC Directives (SPR letters removed)

This corrected version of ISO 16992:2018 incorporates the following correction: the dimensions of
Figure 2 have been corrected.

© ISO 2018 - All rights reserved
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Introduction

In order to ensure unrestricted mobility, road vehicles should be equipped with fully efficient tyres in
all positions.

Road vehicles are therefore traditionally provided with a spare unit intended to reinstate vehicle
mobility in the event of loss of efficiency of one tyre. The spare unit can be either of the following:

— of the same type of the units normally equipping the vehicle, or

— of “temporary use” type, thus intended for use only under restricted conditions.
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Passenger car tyres — Spare unit substitutive equipment
(SUSE)

1 Scope

This document describes spare unit substitutive equipment (SUSE) for passenger car tyres, which is
desigmedtoemable users to continue theirjourmey {(wittror withioutastop) ima reasomabty Jafe manner.

NOTE1 Certain equipment becomes effective automatically, thus avoiding the need to\stop the vehicle
immadiately for inspection and corrective action.

This|document is intended only to qualify the performance of SUSE systemsits specifitations only
apply to SUSE systems that can permit the extended mobility of the vehicle.

NOTH 2  Other types of SUSE are described in Annexes A and B.

The $pecifications in this document apply from the moment the SUSE system becomes effective, with
the driver continuing to control the vehicle (in terms of speed and direction) in an attempt to reach an
apprppriate place for servicing.

The following are within the scope of this document:

— the description of the various types of SUSE;

— the description and performance levels of copiplete SUSE systems.
NOTHE 3 The performance level that the userrreasonably has the right to expect, as well as the restrictive
condjtions placed upon that level, can vary tq a‘large degree depending on the equipment install¢d and on the
real gperating conditions of the tyre in flat-tyre running mode.
The following are outside the scope ofthis document:

— the vehicle to be equipped;

— the tyre while operatifig:in inflated mode;

— the characteristics,of the pressure survey device and of the warning function relative tg the inflated
mmode or to the‘partially deflated mode due to slow pressure losses;

— the transitory phase, if any, before the equipment becomes effective;

— the inspection, assessment, and the servicing of the SUSE system, after it has been activated in flat
tlyre running mode.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 4000 (all parts), Passenger car tyres and rims

ISO 10191, Passenger car tyres — Verifying tyre capabilities — Laboratory test methods

© ISO 2018 - All rights reserved 1
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and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

31

tyre

pneumatic flyre which is a flexible component of the wheel assembly made of rubber and reinforcing
materials

Note 1 to enfry: Inflating the tyre with compressed gas, as described in 5.1, enables the tyre to carry the yheel
load as a parf of an axle load and to transmit longitudinal and transversal forces. In the unladeh ‘conditiof, the
inflated tyrelis essentially toroidal.

3.2

run-flat tyne

self supporting tyre

SST

tyre structyre provided with any technical solutions (for example, reinforced sidewalls, etc.) designed
to operate in an inflated mode and allowing the tyre, mounted on“the appropriate wheel and ih the
absence of any supplementary component, to supply the vehicle;with the basic tyre functiong at a
specified speed and distance when operating in flat tyre running mode, able to successfully complete
the endurance test as described in 7.1

3.3

extended mobility tyre

EMT

tyre featuripg on purpose technology designed-to operate in an inflated mode and allowing the [tyre,

mounted or]
the vehicle ¥
running mo

3.4
internal su

vith the basic tyre functions at aspecified speed and distance when operating in flaf
He, able to successfully complete the endurance test as described in 7.2

pport

device, resting on the rim, thattielps supply the vehicle with basic tyre functions when operating i

tyre runnin

3.5

spare unit
assembly of]
that has losf

Note 1 to ent

3.6

b mode which allaws the tyre to successfully complete the endurance test as described

a tyre'and a wheel intended to replace a tyre/wheel assembly already fitted on a ve
some functional efficiency

the appropriate wheel and inthe absence of any supplementary component, to sypply

tyre

n flat
n71

hicle

[y: 1hetyre/wheel assembly Can include a tube and a valve, etc.

spare unit substitutive equipment

SUSE

equipment intended to maintain or restore, but not replace, the basic functions of a tyre in the event of
a tyre/wheel assembly failure

© ISO 2018 - All rights reserved


http://www.electropedia.org/
http://www.iso.org/obp
https://standardsiso.com/api/?name=407d01abdcba6ea9ebc50a009cc9d00d

IS0 16992:2018(E)

3.7

SUSE system

assembly of specified functionally dependent components including, but not limited to, a tyre and a run-
flat warning system, which together provide the specified performance granting extended mobility to a
vehicle thus, equipped as described in 6.2

Note 1 to entry: This definition was previously titled “extended mobility system” in 16992:2010.
Note 2 to entry: Examples which do not meet this document are shown in Annexes A and B.

3.8

inflated made
nornal working state of a tyre, inflated at the cold inflation pressure recommended by the vehicle
manfifacturer or the tyre manufacturer for the intended service

3.9
loss pf tyre functional efficiency
pressure loss of the tyre/wheel assembly which results in operation in flattyre running mode and
which could be rapid, slow or uncontrolled, leading to a reduction of basietyre function

3.10
flat fyre running mode
state of a tyre while operating at an inflation pressure between-Q%Pa and 70 kPa

3.11
run-flat warning system
RFWS
system which delivers information to the driver thatatyre is operating in the flat tyre runping mode

Note|l to entry: In addition, an RFWS can also warn.the driver when the expected run-flat potentigl of the SUSE
system has been used.

3.12
tyre[pressure monitoring system
TPMS
system fitted on a vehicle, able to\perform a function to evaluate the inflation pressure of|the tyres or
the viariation of this inflation préssure over time and to transmit corresponding information to the user
while the vehicle is running

3.13
significant reductionof the tyre inflation pressure
event leading a tyre'to operate at an inflation pressure insufficient for the intended dervice on a
given vehicle

Note [l to entry: The intended service comprises the load, speed and camber.

3.14
restored ulubi}ity
operating condition of a vehicle that, following the loss of tyre functional efficiency, is recovered by
manual deployment of a SUSE after an immediate stop

3.15

preserved mobility

operating condition of a vehicle that, following the loss of tyre functional efficiency, is recovered
automatically by means of a SUSE

3.16

extended mobility

operating condition of a vehicle that, following the loss of tyre functional efficiency, is provided by
means of a SUSE system

© ISO 2018 - All rights reserved 3
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basic tyre functions
normal capability of an inflated tyre to support a given load up to a given speed and to transmit the

driving, the

steering and the braking forces to the ground on which it runs

4 Symbols

The ISO 16992 symbols are used to identify those tyres that comply with requirements of this document
(see also Clause 8).

Figure 1 pr

vides the ISO 7000-3620 cymhn] for arun-flat fyrn or cn]f‘.cnppnrh‘ng fyrn, where the

tyre

shape is de
sidewall of 4

Figure 2 pro
to avoid tech

Figure 3 prd

5 Confoj

5.1 When
conform in 3

eted to avoid technological limitations on legible reproduction when moulded,ifit
tyre.

vides the ISO 7000-3619 symbol for an extended mobility tyre, where the tyre shape is de|
nological limitations on legible reproduction when moulded into the sidewalljof a tyre.

vides the ISO 7000-3621 symbol for an internal support ring.

‘mance

in inflated mode, and therefore functionally efficient, @’tyre that is part of a SUSE
1l respects to the usual criteria of a tyre that can only bé\used in an inflated state, norma

load, i.e. it shall conform to ISO 4000 (all parts) and to ISO 10191} and it shall be similarly maintaing

The user sh
vehicle man
regularly ch
(position, 1g
or the vehic

5.2  WhicH
in inflated n

5.3 Thep
of tyre funct]

5.4 Deper
different de

6 SUSES{

W1l therefore continue to comply with all recommendations of the tyre manufacturer, g
iIfacturer, or both, as for a tyre. In particular,the cold inflation pressure of each tyre sh
ecked. This check is necessary to ensure that'it is at least adequate for the intended se
ad, speed, camber, etc.) and that it confatims to the specifications of the tyre manufact
e manufacturer, or both.

ever SUSE is chosen to equip a.vehicle, it shall not degrade the service properties of the
ode.

erformance of a SUSE.depends upon the nature of the damage that was the cause of thg
ional efficiency.

ding on the fechnical characteristics and functionality, a SUSE may offer to the ve
brees of mobility (i.e. restored mobility, preserved mobility or extended mobility).

ystemis

b the

leted

shall
tyre
.

r the
hll be
rvice
urer,

tyre

 loss

hicle

6.1 General

SUSE systems may be based on either self-supporting tyres, extended mobility tyres or assemblies
including an internal support.

6.2 Function and performance

The SUSE system becomes effective automatically in the event of a loss of tyre functional efficiency
and the system informs the driver. The driver shall adjust the driving behaviour according to the
instructions supplied with the SUSE system. The driver can continue the journey, informed of the flat
tyre running mode and aware of the expected performance level. A SUSE system shall be able to operate
in flat tyre running mode at a speed of 80 km/h for a distance of 80 km.

© ISO 2018 - All rights reserved
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SUSE systems shall activate automatically and include a run-flat warning system that warns the driver
of the following:

— that the flat tyre running mode has been reached;
— any failure of the run-flat warning system.

At the end of the specified performance of a SUSE system, operating in flat tyre running mode, the loss
of mobility shall not be immediate.

Dimensions in millimetres

0,3h

0,1

0,375h

0,25h

3,6

12

4,5

Key
h figure height
R, R, circle radii

NOTE This figure can be drawn with h = 12 mm. Actual symbol size with h = 12 mm.

Figure 1 — Self-supporting tyre symbol: ISO 7000-3620 symbol for a run-flat or self-
supporting tyre
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1,185h

Dimensions in millimetres

Key

12

h  figure height

NOTE This figure can be drawn with h = 12 mm. Actual symbol size with h = 12 mm.

Figure 2 — Extended mobility tyre symbol: ISO 7000-3619 symbol for an extended mobility tyre
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Dimensions in millimetres
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h figure height
Ri, Ry, R3, Ry, R circle radii

NOTE This figure can be drawn with h = 12 mm. Actual symbol size with h = 12 mm.

Figure 3 — Internal support symbol: ISO 7000-3621 symbol for an internal support ring
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7 Endurance test

7.1 Endurance test for a run-flat tyre, or a self-supporting tyre, or a tyre equipped with
the internal supporting ring

Table 1 specifies the test and pass/fail criteria for a laboratory test to verify the endurance of passenger

car tyres.
Table 1 — Test and pass/fail criteria for endurance test
Testeriteria Commnents
Drum diameter, d 1,7mor 2,0 m —
Conditigning 3hat38+3°Cand 250 kPa —
Inflation Valve core removed —
Rim Rim contour with hump (round Rim contour according to [SQ4000-2
or flat) on both rim sides Rim width according ta ISO 4000-1
Measuring rim width
Cambjer 0° —
Slip 0° Wheel steer angle variations of up to £1° allowed| if
required
Speed V=80km/hifd=2,0m To be reached in\5 min, with a speed tolerance df
V=75km/hifd=1,7m up to *2 km/h
Load 65 % load index —
Duration 60 min Aftex reaching the test speed and load condition
Ambient tempera- 38+3°C Thesensor shall be at a distance not less than 0,13 m
turd and not more than 1,00 m from the tyre sidewall.
Pass/fail driteria | Decrease of no more than 20 %_| The deflected section height is defined as the difference
of the deflected section height'| between the deflected radius, measured from the ¢en-
(Z in Figure 4) compared(tothe | tre of the rim to the surface of the drum, and one hglf of
start of test and tread connect- | the nominal rim diameter as defined in ISO 4000}1.
ed to the two sidewalls.
For the application of the pass/fail-criteria described in Table 1, “start of the test” means step (4)

described in

Figure 4.

© ISO 2018 - All rights reserved
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(1) 2)

(3) (4) (3)

Key
(1) 4dttachment
(2) 3pplyload
(3) dcceleration
(4) dtartof the test Z, triggered
(5)

NOTH

tlest continued until Z_ 4

Steps 2 and 3 can be reversed.

6\\
(A) deﬂecte@%ction height Z graph
(B) spe (Qraph
(0] lqeggraph
\\QQ)
o
Q\
xO
Figune@b— Testing steps example

o

.
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7.2 Endurance test for an extended mobility tyre

Table 2 specifies the test and pass/fail criteria for a laboratory test to verify the endurance of passenger
car tyres.

Table 2 — Test and pass/fail criteria for endurance test

Test criteria Comments
Drum diameter, d 1,7mor2,0m —
Conditioning 3hat25+3°Cand 250 kPa —
Inflatiom VatvecoreTemoved —
Rim Rim contour with hump (round Rim contour according to ISO 4000-2

or flat) on both rim sides Rim width according to 10 400071

Measuring rim width

Cambjer 0° —
Slip 0° Wheel steer angle variations of up*to +1° allowed| if
required
Speed V=80km/hifd=2,0m To be reached in 5 min,with a speed tolerance df
V=75km/hifd=1,7m up’to ¥2 km/h
Load 60 % load index —
Duratjon 60 min After reaching the test speed and load condition
Ambient tempera- 25+3°C The sensor shall be at a distance not less than 0,13 m
ture and notanére than 1,00 m from the tyre sidewall.

Pass/fail driteria |Decrease of no more than 20 % | The deflected section height is defined as the differgnce
of the deflected section height | between the deflected radius, measured from the ¢en-
(Z in Figure 4) compared to the | tre-of the rim to the surface of the drum and one hqlf of
start of test and tread connect- | (_the nominal rim diameter as defined in ISO 4000}1.
ed to the two sidewalls.

For the application of the pass/fail criteria_described in Table 2, “start of the test” means step (4)
described if Figure 4.

8 Markinpgs

The ISO 16992 symbols are ilustrated in Figures 1, 2 and 3.

The symbol|in Figure 1 shall only be applied to the run-flat or self-supporting tyre (SST) when the tyre
successfully| completes'the test procedure as specified in 7.1.

The symbol in Eigure 2 shall only be applied to the extended mobility tyre (EMT) when the|tyre
successfully| completes the test procedure as specified in 7.2.

For SUSE systems based on an internal support ring, the symbol in Figure 3 applies. This symbol shall
only be applied to a tyre when the tyre being equipped with the appropriate internal support ring
successfully completes the test procedure as specified in 7.1.

10 © ISO 2018 - All rights reserved
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