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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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ISO 4210-

Introduction

2:2014(E)

This International Standard has been developed in response to demand throughout the world, and the
aim has been to ensure that bicycles manufactured in compliance with this International Standard
will be as safe as is practically possible. The tests have been designed to ensure the strength and
durability of individual parts as well as of the bicycle as a whole, demanding high quality throughout

and

consideration of safety aspects from the design stage onwards.

The scope has been limited to safety considerations, and has specifically avoided standardization of
components.

If th

For the purposes of improving repeatability and reproducibility, and considering the applic
typsds of bicycle and the size and influence of the operator, the machine test method'rieflects t
of thle art and is preferred to the track test method.

Unlgss there is evidence of improvement of the test track method in the future, this met

mad
feed

E bicycle is to be used on public roads, national regulations apply.

e informative for the next revision. Users of the International Standard are invited to p
back to ISO/TC 149/SC 1.

hbility to all
pday’s state

hod will be
rovide their
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INTERNATIONAL STANDARD

ISO 4210-2:2014(E)

Cycles — Safety requirements for bicycles —

Part 2:
Requirements for city and trekking, young adult, mountain
and racing bicycles

1
This

testing of bicycles and sub-assemblies having saddle height as given in Table 1, and lays dow

for n

This
and
max

This|
bicy
as sg

NOT

saddje height of more than 435 mm and less than 635 mm,"see ISO 8098.

Scope
part of ISO 4210 specifies safety and performance requirements for the design, as

hanufacturer’s instructions on the use and care of such bicycles.

part of ISO 4210 applies to young adult bicycles with maximum saddle height of 635 1
less than 750 mm, city and trekking bicycles, mountain bicycles; and racing bicycles

sembly, and
h guidelines

nm or more
that have a

imum saddle height of 635 mm or more including folding bicycles:(see Table 1 and Figul

part of ISO 4210 does not apply to specialized types of bicycle, such as delivery bicycles
"les, tandems, BMX bicycles, and bicycles designed and equipped for use in severe applig
nctioned competition events, stunting, or aerobaticinanoeuvres.

D For bicycles with a maximum saddle height 0f435 mm or less, see ISO 8124-1, and with

Table 1 — Maximum saddle height

Dimensions in millimetres

Bicvele tvpe City and'trek- | Young adult Mountain Racing
y yp king. bicycles bicycles bicycles bicycles
Maximum sad- 635 or more
dle height 635 or more and less than | 635 ormore | 635 or more
750

e 1).

recumbent
ations such

a maximum
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Key
H maximu
1 minimu
2 ground

2 Norm

Im saddle height
n insertion-depth mark
blane

Figure 1 —~ Maximum saddle height

htive references

The following documents, in‘whole or in part, are normatively referenced in this document and are

indispensal
references,

ISO 4210-1,
ISO 4210-3:

le for its application. For dated references, only the edition cited applies. For undated
the latest edifion of the referenced document (including any amendments) applies.

Cycles <~Suafety requirements for bicycles — Part 1: Terms and definitions

014, Cycles — Safety requirements for bicycles — Part 3: Common test methods

ISO 4210-4:

AV L | ke, : yal 1 - 1 D 4D I 1 1
VU Ll%, LYLICS — oujely requirciricrics Jor vicycics — rurl . DIURKITIY tEST TTIELIous

IS0 4210-5:2014, Cycles — Safety requirements for bicycles — Part 5: Steering test methods

ISO 4210-6:

2014, Cycles — Safety requirements for bicycles — Part 6: Frame and fork test methods

IS0 4210-7:2014, Cycles — Safety requirements for bicycles — Part 7: Wheel and rim test methods

ISO 4210-8:

2014, Cycles — Safety requirements for bicycles — Part 8: Pedal and drive system test methods

ISO 4210-9:2014, Cycles — Safety requirements for bicycles — Part 9: Saddle and seat-post test methods

ISO 5775-1,
ISO 5775-2,

Bicycle tyres and rims — Part 1: Tyre designations and dimensions

Bicycle tyres and rims — Part 2: Rims
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ISO 6742-1, Cycles — Lighting and retro-reflective devices — Part 1: Lighting and light signalling devices

[SO 6742-2, Cycles — Lighting and retro-reflective devices — Part 2: Retro-reflective devices

ISO 9633, Cycle chains — Characteristics and test methods

ISO 11243, Cycles — Luggage carriers for bicycles — Concepts, classification and testing

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4210-1 apply.

4

4.1
Any
licki
4.2

Exp
nort
with

NOT
4.3

4.3.]

Any
mec
suitd
used

NOT

NOT

4.3.]

The
sadd

Requirements

Toxicity

items which come into intimate contact with the rider (i.e. causing any*hazard due td
hg) shall comply with any national regulations specific to children’s products.

Sharp edges

sed edges that could come into contact with the rider’s’hands, legs, etc., during norm
hal handling and normal maintenance shall not be sharp, €.g. deburred, broken, rolled, 9
comparable techniques.

J Refer to ISO 13715:2000.
Security and strength of safety-related fasteners

| Security of screws

screws used in the assembly of suspension systems, brackets attached to electric gener
hanisms and mudguards to.the frame or fork, and the saddle to the seat-post shall be pr
ible locking devices, e.g. l0ck-washers, lock-nuts, thread locking compound, or stiff nut
to assemble hub and disd brakes should have heat-resistant locking devices.

1 The screws usedto attach the hub generator are not included.

2 For exaniplé, mechanical and physical properties of bolts are specified in ISO 898-1.

. Minimum failure torque

sucking or

al riding or
r processed

htors, brake
bvided with
5. Fasteners

minimum failure torque of bolted joints for the fastening of handle bars, handlebar stenps, bar ends,
lé-and seat-posts shall be at least 50 % greater than the manufacturer’s recommend;$ tightening

torque.

4.3.3 Folding bicycle mechanism

If folding bicycle mechanism is provided, it shall be designed so that the bicycle can be locked for use in
a simple, stable, safe way, and when folded, no damage shall occur to any cables. No locking mechanism
shall contact the wheels or tyres during riding, and it shall be impossible to unintentionally loosen or

unlo

ck the folding mechanisms during riding.

© IS0 2014 - All rights reserved
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4.4 Crack detection methods

Standardized methods should be used to emphasize the presence of cracks where visible cracks are
specified as criteria of failure in tests specified in this part of ISO 4210.

NOTE For example, suitable dye-penetrant methods are specified in ISO 3452-1, ISO 3452-2, [SO 3452-3, and
ISO 3452-4. In addition, white paint or surface treatment can be used to aid in detection for composite materials.

4.5 Protrusions

This requirement is intended to address the hazards associated with the users of bicycles falling on
projectionsfor rigid components (e.g. handlebars, Ievers) on a bicycle, possibly causing internal injufy or
skin punctyre.

Tubes and 1jigid components in the form of projections which constitute a puncture hazard te the rider
should be pfotected. The size and shape of the end protection has not been stipulated, but'an adequate
shape shall pe given to avoid puncturing of the body. Screw threads which constitute-a'pincture hagard
shall be lim|ted to a protrusion length of one major diameter of the screw beyond théinternally threaded
mating parf.

NOTE Hiandlebar ends are covered by the paragraph in 4.7.2.
4.6 Brakes

4.6.1 Braking systems

A bicycle shpll be equipped with at least two independently:actuated braking systems. At least one $hall
operate on fhe front wheel and one on the rear wheel. Thebraking systems shall operate without binding
and shall bg capable of meeting the braking performancé’ requirements of 4.6.8.

Brake blocKs containing asbestos shall not be permitted.
4.6.2 Hand-operated brakes

4.6.2.1 Brake lever position

The brake l¢vers for front and rear brakes shall be positioned according to the legislation or custont and
practice of the country in which-the bicycle is to be sold, and the bicycle manufacturer shall state i the
manufactuyer’s instructionswhich levers operate the front and rear brakes [see also Clause 5 item|b)].

4.6.2.2 Brake lever grip dimensions

a) The brgke leyersimilar to type A or type B

The dimengién; d, measured between the outer surfaces of the brake lever in the region intended for
contact withthe Tider s fingersand the tandtebar or any other COVering present shatl cover a afstance of
not less than 40 mm as shown in Figure 2 a) and Figure 2 b) and conform to the following:

— on bicycles on which the minimum intended height of the saddle is 635 mm or more, d shall not
exceed 90 mm;

— on bicycles on which the minimum intended height of the saddle is less than 635 mm, d shall not
exceed 75 mm.

Conformance shall be established by the method detailed in ISO 4210-4:2014, 4.1.1. The range of
adjustment on the brake lever should permit these dimensions to be obtained.

NOTE See Clause 5 item c) in relation to the minimum intended height of the saddle.

b) The brake lever similar to type C

4 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=f89a9d3a7e640e8c13914e089465eb79

1ISO 4210-2:2014(E)

It shall be possible to fit the dimension gauge shown in ISO 4210-4:2014, Figure 3 over the brake lever (or
a secondary brake lever) and the handlebar grip or any other covering in at least one position between
points B and C indicated in Figure 2 c), without causing any movement of the brake lever towards the
handlebar. The dimension d shall not exceed 100 mm.

Conformance shall be established by the method detailed in ISO 4210-4:2014, 4.1.2. The range of
adjustment on the brake lever should permit these dimensions to be obtained.

Dimensions in millimetres

/_f’_—_i;\
‘ \J

. .
— :
X !
|

c) Type C
Key
1 pivet
a distance between the last part of the lever intended for contact with the rider’s fingers and the end of the
lever
B pointofL/2
C point of 20 mm (in case of an extension brake lever, 15 mm) from the end of the lever
d  brake lever grip dimension
L the distance between the centre of the lever pivot and the lever tip end

Figure 2 — Brake lever grip dimensions

© IS0 2014 - All rights reserved 5
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4.6.3 Attachment of brake assembly and cable requirements

Cable pinch bolts shall not sever any of the cable strands when assembled to the manufacturer’s
instructions. In the event of a cable failing, no part of the brake mechanism shall inadvertently inhibit
the rotation of the wheel.

The cable end shall either be protected with a cap that shall withstand a removal force of not less than
20 N or be otherwise treated to prevent unravelling.

NOTE See 4.3 in relation to fasteners.

4.6.4 BraKe-blockand brake-pad assemblies — security test .|

The frictior] material shall be securely attached to the holder, backing plate, or shoe and thefé)shall be
no failure of the braking system or any component thereof, and the brake shall meet the-performpnce
requirements of 4.6.8 when tested by the method specified in ISO 4210-4:2014, 4.3.

4.6.5 Brake adjustment
Each brake hall be equipped with an adjustment mechanism, either manual gr-automatic.

Each brake(shall be capable of adjustment with or without the use of a teol to an efficient operating
position until the friction material has worn to the point of requiringreplacement as recommendg¢d in
the manufacturer’s instructions. Also, when correctly adjusted, thé friction material shall not contact
anything other than the intended braking surface.

The brake blocks of a bicycle with rod brakes shall not comédnto contact with the rim of the wheels
when the stleering angle of the handlebars is set at 60°, nor'shall the rods bend, or be twisted aftef the
handlebarsjare reset to the central position.

4.6.6 Hand-operated braking-system — Strength test

When tested by the method described in ISO~4210-4:2014, 4.4, there shall be no failure of the braking
system or off any component thereof.

4.6.7 Badk-pedal braking system —) Strength test

4.6.7.1 Ge¢neral

If the back-pedal braking«system is fitted, the brake shall be actuated by the operator’s foot applying
force to the|pedal in a divection opposite to that of the drive force. The brake mechanism shall fung¢tion
regardless pf any drive gear positions or adjustments. The differential between the drive and bjrake
positions of the crahk/shall not exceed 60°.

The measugement shall be taken with the crank held against each position with a pedal force of at |east
250 N. The taree shall he maintained for 1 min in each position

4.6.7.2 Requirement

When tested in accordance with ISO 4210-4:2014, 4.5, there shall be no failure of the brake system or
any component thereof.

4.6.8 Braking performance

4.6.8.1 General
Two test methods are specified to determine braking performance and experience has shown that

either method is suitable and either can be used. One test method is the track test in which braking
distance is measured directly with the progressive characteristics of the brakes being self-evident. The

6 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=f89a9d3a7e640e8c13914e089465eb79

1ISO 4210-2:2014(E)

alternative test method is a machine/rig base test in which braking force is measured and, from which,
braking performance values are calculated. The progressive characteristics of the brake are determined
by linearity measurements. A final, simple track test checks for smooth, safe, stopping characteristics.

Whichever method is used, there shall be compliance with 4.6.8.1.1 or 4.6.8.1.2.

NOTE

4.6.8.1.1 Track test

See ISO 4210-4:2014, 4.6.5.7 item h), test method — simple track test.

When tested in accordance with ISO 4210-4:2014, 4.6.3, the bicycle shall fulfil the requirements shown

in TgbleZ:
Table 2 — Brake test velocities and braking distances
. Maximumm corrected
Velocity brakink di
Bicycle type Condition Brake in use raking distance
km/h
m
Both 7
Dry 25
Clty and trekking Rear only 15
bicycles Both 5
Wet 16
Rear only 10
Both 7
Dry 25
Rear only 15
Youyng adult bicycles
Both 5
Wet 16
Rear only 10
Both 6
Dry 25
Rear only 10
Mpuntain bicycles
Both 5
Wet 16
Rear only 10
Racing bicycles Dry: 25 Both 6
Rear only 12
Wet 16 Both 5
Rear only 10
4.6.8.1.2 Machine test
When testediin accordance with [SO 4210-4:2014, 4.6.5, the bicycle shall fulfil the requirenients shown
in Tgble.3\

Table 3—Calculated braking performmance vatue

Minimum brak-
ing performance
Bicycle type Condition Brake in use value, B,
N
Front only 340
Dry
City and trekking Rear only 220
bicycles Front only 220
Wet
Rear only 140

© IS0 2014 - All rights reserved
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Table 3 (continued)

Minimum brak-
. .. . ing performance
Bicycle type Condition Brake in use value, B,
N

Front only 204

Dry
Young adult Rear only 132
bicycles Front only 132
Wet - - —
INTAdl Ullly O
Front only 425

Dry
Rear only 280

Mountain bicycles

Front only 220

Wet
Rear only 140
Front only 425

Dry
Rear only 260

Racing bicycles

Front only 220

Wet
Rear only 140

4.6.8.2 Smooth, safe-stop characteristics

The bicycle

shall show smooth, safe-stop characteristics with.regard to the intended use of the bi

and the ability of the expected user of the bicycle.

a) For the
distang

1) exd
2) fro
3) bic
4) rid
5) exd
With ce
not occ

Back pe

track test, smooth, safe-stop characteristics are defined as stopping within the reqy
es without occurrence of any of the follawing:

essive juddering;

ht wheel locking;

ycle overturning (rear wheel lifting uncontrollably);
br’s loss of control;

essive side-skid causing the rider to put his foot to the ground to retain control.

ycle

ired

rtain types.of braking system, it might not be possible to avoid entirely some skidding of the
rear wheel during braking; this is considered acceptable provided that item 4) or item 5) aboy

Lir as awrésult.

dal brakes shall additionally comply with the linearity test of ISO 4210-4:2014, 4.6.4.

e do

b) For the machine test, smooth, safe-stop characteristics are defined by compliance with the
linearity requirements specified in ISO 4210-4:2014, 4.6.5.3 and the simple track test described in
IS0 4210-4:2014, 4.6.5.7 item h).

4.6.8.3 Ratio between wet and dry braking performance

For city and trekking, young adult, and mountain bicycles, in order to ensure safety for both wet and dry
braking, the ratio of braking performance wet/dry shall be greater than 4:10.

The methods for calculating this ratio are given in ISO 4210-4:2014, 4.6.3.11 item c) for the track test and
in ISO 4210-4:2014, 4.6.5.7 item g) for the machine test.

NOTE 4.6.8.3 is not applicable to racing bicycles.

© ISO 2014 - All rights reserved
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4.6.9 Brakes — Heat-resistance test

4.6.9.1 General

This test applies to all disc and hub brakes, but it applies to rim brakes only where they are known or
suspected to be manufactured from or include thermoplastic materials.

Each brake on the bicycle shall be tested individually, but where the front and rear brakes are identical,
only one brake needs to be tested.

4.6.9.2 qunirpm ent

Thrgughout the test described in ISO 4210-4:2014, 4.7, the brake lever shall not toueh*th¢ handlebar
grip|the operating force shall not exceed 180 N, and the braking force shall not deviate)outsidle the range
60 Nto 115 N.

Immlediately after having been subjected to the test described in ISO 4210-4:2014, 4.7, the brakes shall
achigve at least 60 % of the braking performance which was recorded at the highest operating force
used during the performance tests ISO 4210-4:2014, 4.6.5.7 c) items 1) and)2).

4.7 | Steering

4.7.1 Handlebar — Dimensions

The handlebar shall have an overall width between 350 fmm and 1 000 mm unless national [regulations
dictgte otherwise. Adjust the handlebar height to itshiighest normal riding position and the saddle to
its lgwest normal riding position as specified by the'manufacturer [see Clause 5 item c)]. Measure the
vert|cal distance from the centre and top of thehandlebar grips to a point where the saddle surface is
intersected by the seat post axis (see Figure 3).\This dimension shall not exceed 400 mm.

© ISO 2014 - All rights reserved 9
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re 3 — Theyertical distance between the handlebar grips and the seat surface

dlebargrips and plugs

The ends o

[ the handlebar shall be fitted with handgrips or end plugs. When tested by the me

thod

described in ISO 4210-5:2014, 4.1.1 and 4.1.2, the handgrips or plugs shall withstand the specified
removal forces.

4.7.3 Handlebar stem — Insertion-depth mark or positive stop

The handlebar stem shall be provided with one of the two following alternative means of ensuring a safe
insertion depth into the fork steerer.

a) It shall contain a permanent, transverse mark, of length not less than the external diameter of the
stem, that clearly indicates the minimum insertion depth of the handlebar stem into the fork steerer.
The insertion mark shall be located at a position not less than 2,5 times the external diameter of the
handlebar stem from the bottom of the stem, and there shall be at least one stem diameter’s length
of contiguous, circumferential stem material below the mark.

10
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b) Itshall incorporate a permanent stop to prevent it from being drawn out of the fork steerer such as
to leave the insertion less than the amount specified in item a).

4.7.4 Handlebar stem to fork steerer — Clamping requirements

The distance g (see Figure 4) between the top of the handlebar stem and the top of the fork steerer to
which the handlebar stem is clamped shall not be greater than 5 mm.

The upper part of the fork steerer to which the handlebar stem is clamped shall not be threaded.

The dimension g, shall also ensure that the proper adjustment of the steering system can be achieved.

»

NOTE For aluminium and composite fork steerer, the avoidance of any internal device that coul(ll damage the
interpnal surface of the fork steerer is recommended.

Key

g fistance between the uppé€r, clamping part of the handlebar stem and the upper part of the fork steerer
1 handlebar stem

2 pxtended fork steerer

3 ppacerrings

4 head set

5 head tube

Figure 4 — Clamping between the handlebar stem and fork steerer

4.7.5 Steering stability

The steering shall be free to turn through atleast an angle of 1 either side of the straight-ahead position

and shall exhibit no tight spots, stiffness, or slackness in the bearings when correctly adjusted. The
values are given in Table 4.

A minimum of 25 % of the total mass of the bicycle and rider shall act on the front wheel when the rider

is holding the handlebar grips and sitting on the saddle, with the saddle and rider in their most rearward
positions.

NOTE Recommendations for steering geometry are given in Annex A.

© ISO 2014 - All rights reserved 11
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Table 4 — The values of steering angle

Angles in degrees

Bicycle type City ?)rilgytclizls(kmg Young '2]1 l;lt bicy- Mountain bicycles Racing bicycles
Steering angle
Bg 8 60 60 30 30
1

4.7.6 SteW

4.7.6.1 Handlebar stem — Lateral bending test

4.7.6.1.1

This test is

4.7.6.1.2

When teste
the stem an
direction of

Handlebar s
failures of s
be tested w

4.7.6.2 Handlebar and stem assembly — Lateral bending test

4.7.6.2.1

This test is

4.7.6.2.2

When teste
the handleh
of the test f

4.7.6.3 Handlebar:stem — Forward bending test

4.7.6.3.1

[zeneral

ntended for stem manufacturers who do not produce handlebars.

Requirement
d by the method described in ISO 4210-5:2014, 4.2, there shall be no cracking or fractu

the test force shall not exceed 10 mm.

tems can influence test failures of handlebars but-handlebars do not usually influence
tems. For these reasons, a handlebar is always tg'be tested mounted on a stem but stem§
ith a solid bar in place of a handlebar.

General

for manufacturers who produce handlebars and stems or for cycle manufacturers.

Requirement

1 by the method déscribed in ISO 4210-5:2014, 4.3, there shall be no cracking or fractu
ar, stem, or clanfpsbolt and the permanent deformation measured at the point of applic3
prce shall not-exceed 15 mm.

General

re of

d the permanent deformation measured at the point of application of the test force and ip the

test
can

re of
ition

Conduct the test in two stages on the same assembly as follows.

4.7.6.3.2 Requirement for stage 1

When tested by the method described in ISO 4210-5:2014, 4.4.1, there shall be no visible cracks or
fractures and the permanent deformation measured at the point of application of the test force and in

the directio

n of the test force shall not exceed 10 mm.

4.7.6.3.3 Requirement for stage 2

When tested by the method described in ISO 4210-5:2014, 4.4.2, there shall be no visible cracks or

fractures.

12
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4.7.6.4 Handlebar to handlebar stem — Torsional security test

When tested by the method described in ISO 4210-5:2014, 4.5, there shall be no movement of the
handlebar relative to the handlebar stem.

4.7.6.5 Handlebar stem to fork steerer — Torsional security test

When tested by the method described in ISO 4210-5:2014, 4.6, there shall be no movement of the
handlebar stem relative to the fork steerer.

4.7.6.6  Bar end to handlebar — Torsional security test

When tested by the method described in ISO 4210-5:2014, 4.7, there shall be no movement.of{the bar end
in rdlation to the handlebar.

4.7.6.7 Aerodynamic extensions to handlebar — Torsional security test

When a handlebar is suitable for use with aerodynamic extensions, the extension/handlebar/handlebar
sten) assembly shall withstand the following security test.

When tested by the method described in ISO 4210-5:2014, 4.8, there shall be no movement of the
extepsion in relation to the handlebar and of the handlebar in relation to the handlebar ster.

4.7.7 Handlebar and stem assembly — Fatigue test

4.7.7.1 General

Hangllebar stems can influence test failures of hanidlebars and, for this reason, a handlebar ghall always
be t¢sted mounted on a stem, but it is permittedto test a stem with a solid bar in place of the handlebar
and par ends with dimensions correspondingto handlebars/bar ends suitable for that stem|.

Whan the fatigue test is for the stem oly/the manufacturer of the stem shall specify the types and sizes
of handlebar for which the stem is intehded and the test shall be based on the most severe cpmbination.

Condluct the test in two stages.on-the same assembly.

4.7.7.2 Requirement for,stage 1 and stage 2

When tested by the method described in ISO 4210-5:2014, 4.9.1 or 4.9.2, there shall be no visible cracks
or fractures in any‘part of the handlebar and stem assembly or any bolt failure.

For ¢omposite-handlebars or stems, the running displacements (peak-to-peak value) at the ppints where
the tlest foreesvare applied shall not increase by more than 20 % of the initial values.

4.8 | Frames

4.8.1 Suspension-frames — Special requirements

The design shall be such that if the spring or damper fails, the tyre shall not contact any part of the frame
or the assembly carrying the rear wheel shall become detached from the rest of the frame.

NOTE See ISO 4210-6:2014, Annex C.

4.8.2 Frame — Impact test (falling mass)

When tested by the method described in ISO 4210-6:2014, 4.1, there shall be no visible cracks or fractures
of the frame.
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The permanent deformation measured between the axis of the wheel axles (the wheelbase, see
1SO 4210-6:2014, 4.1 and ISO 4210-6:2014, Figure 1) shall not exceed the following values:

a) 30 mm where a fork is fitted;

b) where a dummy fork is fitted in place of a fork, the values are given in Table 5.

NOTE See IS0 4210-6:2014, Annex A.
Table 5 — The values of permanent deformation (falling mass)
Dimensions in millimetres
. City and trekking | Young adult bicy- s . . X
Bicycle|type bicycles cles Mountain bicycles Racing bicycles
Permaner_lt Heforma- 10 10 10 is5
tion
4.8.3 Frame and front fork assembly — Impact test (falling frame)
When testefl by the method described in ISO 4210-6:2014, 4.2, there shall be novisible cracks or fractjures

in the assembly and after the second impact there shall be no separation, ofany parts of any suspen

system. Thg
values spec

fied in Table 6.

Table 6 — The values of permanent deformation (falling frame)

sion

permanent deformation measured between the axis of the-wheel axles shall not exceedl the

Dimensions in millimetres
. City and trekking | Young adult bicy- Lo . . X
Bicycleftype bicycles cles Mountain bicycles Racing bicycles
Permaner_lt Heforma- 60 50 60 15
tion
4.8.4 Frame — Fatigue test with pedalling forces

When teste
in any part

by the method described in ISO 4210-6:2014, 4.3, there shall be no visible cracks or fract]
bf the frame, and thietre’shall be no separation of any parts of the suspension system.

For compodite frames, the unning displacements (peak-to-peak values) at the points where the

forces are a

4.8.5 Fra

When teste

pplied shall hotincrease by more than 20 % of the initial values (see 1SO 4210-3:2014, 4

me — Fatigue test with horizontal forces

[l by,the method described in ISO 4210-6:2014, 4.4, there shall be no visible cracks or fract]

ures

test
6).

ures

in the fram

1 h | 1 ARER] - rad rad -
> dIIU UICTC SIIdIT DT 10 SCPdI dLIOIT Ol dIly pPdI'tS Ol dlly SUSPCIISIOIT S Y SLCILLL

For composite frames, the running displacement (peak-to-peak value) at the point where the test forces

are applied

shall not increase by more than 20 % of the initial values (see ISO 4210-3:2014, 4.6).

4.8.6 Frame — Fatigue test with a vertical force

When tested by the method described in ISO 4210-6:2014, 4.5, there shall be no visible cracks or fractures
in the frame and there shall be no separation of any parts of the suspension system.

For composite frames, the running displacement (peak-to-peak value) at the point where the test forces

are applied

14

shall not increase by more than 20 % of the initial value (see I[SO 4210-3:2014, 4.6).
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4.9 Front fork

4.9.1 General

49.2,49.4,49.5, and 4.9.6 apply to all types of fork.

In the strength tests in 4.9.4, 49.5, 49.6, and 4.9.7, a suspension fork shall be tested in its free,
uncompressed length condition.

4.9.2 Means of location of the axle and wheel retention

The klots or other means of location for the wheel axle within the front fork shall be such that when the
axle[or cones are firmly abutting the top face of the slots, the front wheel remains central within the
fork

The front fork and wheel shall also fulfil the requirements of 4.10.4 and 4.10.5.

4.9.3 Suspension forks — Special requirements

4.9.3.1 Tyre clearance test

When tested by the method described in [SO 4210-6:2014, 5.1, thetyre shall not contact the qrown of the
fork| nor shall the components separate.

4.9.3.2 Tensile test

When tested by the method described in ISO 4210-6:2014, 5.2, there shall be no detachment ¢r loosening
of any parts of the assembly and the tubular, telescopic components of any fork-leg shall not separate
undér the test force.

4.9.4 Front fork — Static bending test

Whaen tested by the method described in ISO 4210-6:2014, 5.3, there shall be no fracturgs or visible
cracks in any part of the fork, and'the permanent deformation, measured as the displacemert of the axis
of thle wheel axle, or simulated axle in relation to the axis of the fork steerer, shall not exceefl 10 mm.

4.9.5 Front fork — Rearward impact test

4.9.5.1 Forks made entirely of metal

When testedsby the method described in ISO 4210-6:2014, 5.4.1, if there are any fracturgs or visible
cracks in anypart of the fork, and the permanent deformation, measured as the displacemerit of the axis
of the wheel axle or simulated axle in relation to the axis of the fork steerer, exceeds 45 mim, the fork
shal] beyconsidered to have failed.

If the fork meets the first test criteria, then it shall be subjected to a second test as described in
ISO 4210-6:2014, 5.4.2, after which it shall exhibit no fractures. If the fork meets the first and second
test criteria, then it shall be subjected to a third test as described in ISO 4210-6:2014, 5.4.3, irrespective
of the amount of permanent deformation, there shall be no relative movement between the steerer and
the crown.

4.9.5.2 Forks which have composite parts

When tested by the method described in ISO 4210-6:2014, 5.4.1, there shall be no fractures in any part
of a fork, and the permanent deformation, measured as the displacement of the axis of the wheel axle or
simulated axle in relation to the axis of the fork steerer, shall not exceed 45 mm. If the fork meets the first
test criteria, then it shall be subjected to a second test as described in ISO 4210-6:2014, 5.4.3. Torque on
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fork, irrespective of the amount of permanent deformation, there shall be no relative movement between
the steerer and the crown.

4.9.6 Front fork — Bending fatigue test plus rearward impact test

When tested by the method described in ISO 4210-6:2014, 5.5, there shall be no fractures in any part of
the fork, and the permanent deformation, measured as the displacement of the axis of the wheel axle or

simulated a

xle in relation to the axis of the fork steerer, shall not exceed 45 mm.

For composite forks, the running displacement (peak-to-peak value) at the points where the test forces
are applied shall not increase by more than 20 % for rigid forks or more than 40 % for suspension forks

from the in
4.9.7 For

4.9.7.1 St

When teste
cracksin an
of the wheeg
rigid forks

4.9.7.2 Fq

When teste

tial values (see ISO 4210-3:2014, 4.6).
ks intended for use with hub- or disc-brakes

atic brake-torque test

d by the method described in ISO 4210-6:2014, 5.6.2, there shall berno fractures or vi
y part of the fork, and the permanent deformation, measured as thé-displacement of the
[-axle or simulated axle in relation to the axis of the fork steeref, shall not exceed 5 mn
r 10 mm for suspension forks.

rk for hub/disc-brake — Brake mount fatigue test

d by the method described in ISO 4210-6:2014, 5.6.3, there shall be no fractures or vi

cracks in afy part of the fork and, in the case of suspension-forks, there shall be no separation of

parts.

4.9.8 Tensile test for a non-welded fork

49.8.1 G¢
This test is

fitting, clan
combine th

4.9.8.2 R¢

When teste
of any partg

4.10 Whe

pneral

for forks where the blades and/or the fork steerer are secured in the fork-crown by pi

s test with the wheel retention testin 4.10.4.

pquirement

1 by the method described in ISO 4210-6:2014, 5.7, there shall be no detachment or loose|
of the assembly.

els and wheel /tyre assembly

sible
axis
n for

sible
any

[€SS-

hping, adhesives, or any nfethod other than brazing or welding. It can be convenient to

ning

4.10.1 Wh

el /ture-assemblyu Concentricitvtolerance-andlateral tolerance
1y o+ Dty & 2 ty aHaiatEiait o

When measured by the method described in [SO 4210-7:2014, 4.1, the run-out shall not exceed the values

which are g

16

iven in Table 7.
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Table 7 — Wheel/tyre assembly — Concentricity and lateral tolerance

2:2014(E)

Dimensions in millimetres

Bicycle type Ci.t y an_d trek- You_ng adult M(_)untain Racing bicycles
king bicycles bicycles bicycles
Iqtended for 1 1 1
Concentricity and | rim-brakes 0.7
lateral tolerance | Notintended ’
for rim-brakes 2 2 2

4.10.2 Wheel/tyre assembly — Clearance

Alig

Tabl

NOT
susp
spec

4.1(0.3 Wheel/tyre assembly — Static strength test

hment of the wheel assembly in a bicycle shall allow not less than the clearance-valy

Table 8 — Wheel/tyre assembly — Clearance

Dimensions in millimetres

Bicvele tvpe City and trek- | Young adult Mountain Racing
y yp king bicycles bicycles bicycles bicycles
Clearance 6 6 6 4
) Where a bicycle has a frame or a fork with a suspension system, the values in Table 8

bnsion system in its uncompressed state. Clearance requirements for the frame or fork und
fied in ISO 4210-6:2014, Annex C and 4.9.3.1.

les given in

e 8 between the tyre and any frame or fork element or a front mudguard and its attachment bolts.

apply to the
br a load are

When tested by the method described in ISQ 4210-7:2014, 4.2, there shall be no failure of any of the

com
forc

4.10

ponents of the wheel, and the permanent deformation, measured at the point of applid
e on the rim, shall not exceed the yalues which are given in Table 9.

Table 9'— The values of permanent deformation

Dimensions in millimetres

Bicvcle type City and trek- | Young adult Mountain Racing
A yp king bicycles bicycles bicycles bicycles
Permanent 15 Ls Lo Lo
deformation ’ ’ ’ )

.4 Wheels — Wheel retention

4.10

ation of the

4.1 General

Wheel retention safety is related to the combination of wheel, retention device, and drop-out design.

Wheels shall be secured to the bicycle frame and fork such that when adjusted to the manufacturer’s
instructions they comply with 4.10.4.2, 4.10.4.3, and 4.10.5.

Wheel nuts shall have a minimum removal torque of 70 % of the manufacturer’s recommended tightening
torque.

Where quick-release axle devices are used they shall comply with 4.10.5.

© IS0 2014 - All rights reserved
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4.104.2 W

heel retention — Retention devices secured

When tested by the method described in ISO 4210-7:2014, 4.3, there shall be no relative motion between
the axle and the front fork/frame.

4.10.4.3 Fr

ont wheel retention — Retention devices unsecured

A bicycle shall be equipped with secondary retention system that retains the front wheel in the drop-

outs when t

he primary retention system is in the open (unlocked) position.

Where threaded axles and nuts are fitted, and the nuts are unscrewed by at least 360° from the finger

tight condifion and the brake system 1s disconnected or released, the wheel shall not detach

the front fo
maintained

Where qui
disconnecteg

k when a force of 100 N is applied radially outwards, in line with the drop-out slots
for 1 min.

k-release is fitted, and the quick-release lever is fully open and the brake syste
d or released, the wheel shall not detach from the front fork when a force.0f.100 N is apj

rom
and

m is
blied

d, at

sure

ance

Ance

to the wheel radially outwards, in line with the drop-out slots, and maintained for tin.

4.10.5 Wheels — Quick-release devices — Operating features

Any quick-release device shall have the following operating features:

a) itshall pe adjustable to allow setting for tightness;

b) its forn and marking shall clearly indicate whether the device’is in the open or locked position;

c) ifadjustable by alever, the force required to close a properly set lever shall not exceed 200 N ar
this cloping force, there shall be no permanent deformation of the quick-release device;

d) the reldasing force of the clamping device when-closed shall not be less than 50 N;

e) if operated by a lever, the quick-release device shall withstand without fracture or permanent
deformption a closing force of not less than:250 N applied with the adjustment set to prevent clg
at this force;

f) the wheel retention with the quick:release device in the clamped position shall be in accord
with 4.10.4.2;

g) the fromt wheel retention Wwith the quick-release device in the open position shall be in accord
with 4.10.4.3.

If applied tq a lever, the forces specified in items c), d), and €) shall be applied 5 mm from the tip end of

the lever.

4.11 Rimyg, tyres, and tubes

4.11.1 General

Non-pneum

NOTE

4.11.2 Tyr

atic tyres are excluded from the requirements of 4.11.2, 4.11.3, and 4.11.4.

e inflation pressure

For wheel/tyre assembly fatigue test for city and trekking bicycles, see ISO 4210-7:2014, Annex A.

The maximum inflation pressure recommended by the manufacturer shall be permanently marked on
the side wall of the tyre so as to be readily visible when the latter is assembled on the wheel. If the

18
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rim manufacturer recommends a maximum tyre inflation pressure, it shall be clearly and permanently
marked on the rim and also specified in the manufacturer’s instructions.

NOTE

permanently marked on the side wall of the tyre.

411

.3 Tyre and rim compatibility

It is recommended that the minimum inflation pressure specified by the tyre manufacturer also be

Tyres that comply with the requirements of ISO 5775-1 and rims that comply with the requirements
of ISO 5775-2 are compatible. The tyre, tube, and tape shall be compatible with the rim design. When
inflated to 110 % of the maximum inflation pressure, determined by the lower value between maximum

inflg
rem

NOT
publ

tion pressures recommended on the rim or the tyre, for a period of notless than 5 min, the tyre shall

hin intact on the rim.

J In the absence of suitable information from the above-mentioned Internatjenal” Stan|
cations can be used. See References [9] and [10].

Tub
shal
Clay|

4.11‘1.4 Tubular tyres and rims

lar tyres shall be compatible with the rim design. Instructions.for the correct gluin
be given in the bicycle or the wheel assembly instructions of the manufacturer’s instr
se 5 item v)].

4.11.5 Rim-wear

In th

e case where the rim forms part of a braking system and there is a danger of failure due

dards, other

b technique
ictions [see

to wear, the

manpufacturer shall make the rider aware of this danger by durable and legible marking on the rim, in an

area
NOT

Whd
insti

not obscured by the tyre [see Clause 5 item u)and 6.2].

3 A symbol referring to the instruction manual is an acceptable marking for rims for wear.

uctions warnings of the danger ofxim failure caused by wear of the braking surfaces.

4.11.6 Greenhouse effect testfor composite wheels

4.11.6.1 General

This

temperature condition’s (i.e. such as car storage in direct sunlight) do not suffer concealed ¢

coul

requirement is-te-ensure wheels made from composite materials that are subjec

 subsequently-affect the safety performance of the wheel during normal use.

.6.2 Requirement

re the rim is made of composite materials, the manufacturer shall include in the manufacturer’s

ted to high
amage that

ze tyre and

— no failure of any of the components of the wheel,

— no tyre separation from the rim during the test,

— noincrease in rim width greater than 5 % of the initial maximal width value,

— compliance of lateral and concentricity tolerance according to 4.10.1,

compliance of tyre and rim compatibility according to 4.11.3, and

compliance of static strength according to 4.10.3.
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4.12 Front mudguard

If the front mudguard is fitted, when tested by the method described in the two-stage tests in
ISO 4210-3:2014, 4.2.1 (for mudguard with stays) or 4.2.2 (for mudguard without stays), the front
mudguard shall not prevent rotation of the wheel or shall obstruct the steering.

4.13 Peda

4.13.1 Ped

Is and pedal/crank drive system

al tread

4.13.1.1 Ty

The tread s

4.13.1.2 Tle Clips

Pedals inte

a) treads

b) adefinite preferred position that automatically presents the tread surface to the rider’s foot.

4.13.1.3 Pe¢
shoe-retent
and b).

4.13.2 Ped

4.13.2.1 Gy

With the bi
ground and|

over at an angle of 6, from the vertical before any part of the pedal touches the ground. The value

given in Tal

When a big
suspension
would be cg

ead surface

irface of a pedal shall be secured against movement within the pedal assembly.

ded to be used without toe-clips, or for optional use with toe clips, shallhave

irfaces on the top and bottom surfaces of the pedal, or

dals designed to be used only with toe clips or shoe-retention devices shall have toe clij
on devices securely attached and need not comply with the requirements of 4.13.1.2 iter

al clearance

round clearance

fycle unladen, the pedal at its lowestpoint and the tread surface of the pedal parallel t
uppermost where it has only one tread surface, the bicycle shall be capable of being le

le 10.

ycle is equipped with a’suspension system, this measurement shall be taken with
adjusted to the softest condition and with the bicycle depressed into a position sud
used by a rider weighing 80 kg (in case of young adult bicycles, apply 40 kg).

Table 10 — The values of ground clearance
Angles in de

DS Or
hs a)

the
ined
b are

the
h as

brees

Bicycle

City and trekking | Young adult bicy-

Mountain bicycles Racing bicycl

S

type bicycles cles

Lean angle 6;

25 23 25 23

4.13.2.2 Toe clearance

Bicycles shall have at least C clearance between the pedal and front tyre or mudguard (when turned
to any position). The clearance shall be measured forward and parallel to the longitudinal axis of the
bicycle from the centre of either pedal axle to the arc swept by the tyre or mudguard, whichever results

in the least

20

clearance (see Figure 5). The values are given in Table 11.
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Table 11 — The values of toe clearance

Dimensions in millimetres

Bicvcle tvpe City and trek- Young adult Mountain Racing bicvcles
y yp king bicycles bicycles bicycles gbicy
without foot 100 89 100 100
Toe clearance, retention
C .
with foot 89 89 89 89
retention

NOTE Footretention system, e.g. quick-release pedal or toe-clip.

|

IHI

O

|
Key
1 ongitudinal axis
2 fronttyre
3 mudguard
4 rlearance, C
5 pedal

Figure 5 — Toe clearance — Pedal to wheel/mudguard

4.13.3 Pedal —Static strength test
Whadn tested by the method described in ISO 4210-8:2014, 4.1, there shall be no fractures, visible cracks,
or distortion of the pedal or spindle that could affect the operation of the pedal and pedal spindle.
4.134Pedal—Impacettest

TIITPaTTTCST

When tested by the method described in ISO 4210-8:2014, 4.2, there shall be no fractures of any part of

the pedal body, the pedal spindle, or any failure of the bearing system.

4.13.5 Pedal — Dynamic durability test

When tested by the method described in ISO 4210-8:2014, 4.3, there shall be no fractures or visible
cracking of any part of the pedal, the pedal spindle, or any failure of the bearing system.

4.13.6 Drive system — Static strength test

a) Drive system with chain

© IS0 2014 - All rights reserved
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When tested by the method described in ISO 4210-8:2014, 4.4.1, there shall be no fracture of any

component

of the drive system and drive capability shall not be lost.

b) Drive system with belt

When tested by the method described in ISO 4210-8:2014, 4.4.2, there shall be no fracture of any
component of the drive system and the belt shall not slip/skip, fracture, or cause any loss in drive

capability.

Smooth slid

ing between pulleys and belt is allowed at a rate not exceeding 1°/s at the drive axis.

4.13.7 CrapkKassembly — Fatigue test

4.13.7.1 R¢quirement

When tested by the method described in ISO 4210-8:2014, 4.6.2, there shall be no fracttires or vigible
cracks in the cranks, the bottom-bracket spindle, or any of the attachment features,>or loosening or
detachment of the chain wheel from the crank.

For composjte cranks, the running displacements (peak-to-peak values) of eithérorank at the point where
the test fordes are applied shall not increase by more than 20 % of the initial'value (see ISO 4210-3:4014,
4.6).

4.13.7.2 Special requirements for mountain bicycles

For mountafin bicycles, two types of fatigue test are specified,-onie with the cranks positioned at 45° to
the horizongal to simulate the forces due to pedalling, and the'second test with the cranks positioned at
30° to the hprizontal, which has been found to simulate theforces due to the rider standing on the pgdals
during the dlescent of hills. The two tests shall be condut¢ted on separate assemblies.

When tested by the method described in ISO 4210:8:2014, 4.6.3, there shall be no fractures or vigible
cracks in the cranks, the bottom-bracket spindle or any of the attachment features, or loosening or
detachment of the chain wheel from the crank.

For composjte cranks, the running displacements (peak-to-peak values) of either crank at the point where
the test forges are applied shall not increase by more than 20 % of the initial value (see ISO 4210-3:4014,
4.6).

4.14 Drive¢-chain and drive-belt

4.14.1 Driye-chain

Where a chjin-drive.s used as a means of transmitting the motive force, the chain shall operate ovef the
front and rgar sprockets without binding.

The chain shalfconform to the tensile cfrn'ngfh and pnch-nnf force requirements of IS0 9633

4.14.2 Drive belt

Where a belt-drive is used as a means of transmitting the motive force, the drive belt shall operate over
the front and rear pulleys without binding. When tested by the methods described in ISO 4210-8:2014,
4.5, there shall be no evidence of cracking, fracture, or delamination of the belt drive.
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4.15 Chain-wheel and belt-drive protective device

4.15.1 Requirements

City and trekking and young adult bicycles shall be equipped with

a) achain wheel disc or drive pulley disc which conforms to 4.15.2,

b) achain and drive belt protective device which conforms to 4.15.3, or

c) where fitted with positive foot-retention devices on the pedals, a combined front gear-change guide
hichconformsto A& t5%shattbeused:

Moupntain and racing bicycles can be equipped with one of the above-mentioned.

4.15.2 Chain-wheel disc and drive pulley disc diameter

A chpin-wheel disc shall exceed the diameter of the outer chain wheel, whenmmeasured acrogs the tips of
the tleeth, by not less than 10 mm (see Figure 6).

A drjive pulley disc shall exceed the diameter of the front pulley, whensmeasured across thg tips of the
teeth, by notless than 10 mm (see Figure 7). Where the design is such that the crank and chqin wheel or
the ¢rank and front pulley are too close together to accommodaté.a full disc, a partial disc dan be fitted
whigh closely abuts the crank.

Dimensions ip millimetres

Key
1 chain-wheel disc (D2 2 D1 + 10)

Figure 6 — Chain-wheel disc
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Dimensions in millimetres

DDy

PD:-

Key
1  drive pulley disc (D2 =2 D1 + 10)

Figure 7 — Drive pulley disc

4.15.3 Chain and drive belt protective device

A chain protective deyice shall, as a minimum, shield the side plates and top surface of the chain angl the
chain whee| for a-distance of at least 25 mm rearwards along the chain from the point where the dhain
wheel teeth first pass between the side plates of the chain, and forwards round the outer chain wheel to
a horizontal line passing through the bottom-bracket axle centre [see Figure

A drive belt protective device shall, as a minimum, shield the side and top surface of the drive belt and
the front pulley for a distance of at least 25 mm rearwards along the drive belt from the point where the
tip circle of the pulley [circle B in Figure 8 b)] is intersected by the tip line of the belt [line C in Figure 8
b)], and forwards round the front pulley to a horizontal line passing through the bottom-bracket axle

centre [see Figure 8 b)].
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Dimensions in millimetres

c =4

=
B

)
a) A -enlarged (Chain)

bottom-bracket axle centre
Chain wheel or front pulley
Lip circle of the pulley

Lip line of the belt

.4 Combined front gear-change guide

b] of the bicycle (see Figure 9).

=25

c I fx

N

R

b) A -enlarged (Drive belt)

Figure 8 — Chain and drive belt protective device requirements (minimum)

dition, some po¥rtion of the combined front gear change guide shall be present below

n the chain is located in the‘euter gear position, some portion of the combined front gear change
guidee shall be above the chaid in the region 25 mm from the point where the chain wheel
feen the side plates of the chain, parallel to the chain side plates in the direction towa

first passes
"ds the rear

he chain in

the yegion beyond'25 mm from the point where the chain wheel first passes between the side plates

man

faeturer is properly set.

bicycle (see

rified by the
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Key
a the poin|
b 25mm7

4.16 Saddlles and seat-posts

4.16.1 Lim

No partoft
top saddle 3

4.16.2 Sea

The seat-pd
insertion dd

a) Itshall

Dimensions in millimetres

\
\ )
L O—
= 2
"/ o

t where the chain wheel first passes between the side platés-of the chain
earwards from the point where the chain wheel first passes between the side plates of the chain

Figure 9 — Chain and chain-wheel junction

iting dimensions

e saddle, saddle supporits, or accessories to the saddle shall be more than 125 mm above the
urface at the point where the saddle surface is intersected by the seat-post axis.

[-post — Insertion-depth mark or positive stop

st shall be\provided with one of the two following alternative means of ensuring a|safe
pth intothe frame.

contain a permanent, transverse mark of length not less than the external diameter of the
imension of the cross section of the seat-post that clearly indicates the minimum inseytion

major d

depth of the seat-post into the frame. For a circular cross section, the mark shall be located not less
than two diameters of the seat-post from the bottom of the seat-post (i.e. where the diameter is the
external diameter). For a non-circular cross section, the insertion-depth mark shall be located not
less than 65 mm from the bottom of the seat-post (i.e. where the seat-post has its full cross section).

b) It shall

incorporate a permanent stop to prevent it from being drawn out of the frame such as to

leave the insertion less than the amount specified in item a) above.
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4.16.3 Saddle/seat-post — Security test

4.16.3.1 Saddles with adjustment-clamps

When tested by the method described in [SO 4210-9:2014, 4.2, there shall be no movement of the saddle
adjustment clamp in any direction with respect to the seat-post, or of the seat-post with respect to the
frame, or any failure of saddle, adjustment clamp, or seat-post. If the saddle design is such that it cannot
accurately test the saddle/seat-post clamp, it shall be possible to use a fixture which is representative of
the saddle dimensions.

4_ 1 29 Codldlac sazitl oot o Ao oba qnt ol oo o
. a4 dauaurtS wiIthoutTaujuSTUncIIc Cratirps

Saddles that are not clamped, but are designed to pivot in a vertical plane with respectto tle seat-post,
shal] be allowed to move within the parameters of the design and shall withstand the tests described in
[SO $210-9:2014, 4.2 without failure of any components.

4.14.4 Saddle — Static strength test

When tested by the method described in ISO 4210-9:2014, 4.3, the saddle,cover and/or plastic moulding
shal| notdisengage from the chassis of the saddle, and there shall be nfe cracking or permanert distortion
of the saddle assembly.

4.14.5 Saddle and seat-post clamp — Fatigue test

When tested by method described in ISO 4210-9:2014, 4.4, there shall be no fractures or visible cracks
in the seat-post or in the saddle, and no loosening of theé-clamp.

4.14.6 Seat-post — Fatigue test

Condluct the test in two stages on the same*assembly as per 4.16.6.1 and 4.16.6.2.

4.164.6.1 Requirement for stage 1

4.14.6.1.1 Seat-post withoutrsuispension system

When tested by the methed described in ISO 4210-9:2014, 4.5.2, there shall be no visible cracks or
fractures in the seat-post,-or any bolt failure.

For fomposite seat-post, the running displacement (peak-to-peak value) at the point where the test
forc¢s are applied’shall not increase by more than 20 % of the initial value (see ISO 4210-3:2014, 4.6).

4.164.6.1.2<Seat-post with suspension system
Whegntested by the method described in ISO 4210-9:2014, 4.5.2, there shall be no visible cracks or

fracturesimtheseat-post; orany bott faiture-The desigmshattbesuchthatimtheevent of failure of the
suspension system, the two main parts do not separate, nor does the upper part (i.e. the part to which
the saddle would be attached) become free to swivel in the lower part.

4.16.6.2 Requirement for stage 2

4.16.6.2.1 Seat-post without suspension system

When tested by the method described in ISO 4210-9:2014, 4.5.3, there shall be no fractures and the
displacement shall not exceed 10 mm during testing.
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