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Forewo

rd

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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Alist of all parts in the ISO 4210 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document has been developed in response to demand throughout the world, and the aim has been
to ensure that bicycles manufactured in conformity with this document 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 the bicycle should be used on public roads, national regulations apply.

© IS0 2023 - All rights reserved v
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INTERNATIONAL STANDARD ISO 4210-5:2023(E)

Cycles — Safety requirements for bicycles —

Part 5:
Steering test methods

1 pcope

This|document specifies the steering test methods for ISO 4210-2.

2 Normative references

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

ISO $210-1, Cycles — Safety requirements for bicycles — Part 1: Voeabulary

ISO $210-2:2023, Cycles — Safety requirements for bicycles —Part 2: Requirements for city apd trekking,
yourlg adult, mountain and racing bicycles

ISO $210-3:2023, Cycles — Safety requirements for bicycles — Part 3: Common test methods

3 [lerms and definitions
For the purposes of this document, the terms and definitions given in ISO 4210-1 apply.
ISO @nd IEC maintain terminological(databases for use in standardization at the following addresses:

— [SO Online browsing platform®available at https://www.iso.org/obp

— [EC Electropedia: available at https://www.electropedia.org/

4 [lest methods
4.1 | Handlebar grips and plugs

4.1.1 Freezing test

ImII CI 5T t}lU llaud}clual, \A% lt}l haud}clucu 51 ll}b Ul }JIUED flttcd, ill vvatcu Clt I'OUUIIlL tUllllJCl atu1 fOI' 1 h and
then place the handlebar in a freezer until the handlebar is at a temperature lower than -5 °C. Remove
the handlebar from the freezer and allow the temperature of the handlebar to reach -5 °C, and then
apply a force of 70 N to the grip or plug in the loosening direction as shown in Figure 1. Maintain the
force until the temperature of the handlebar has reached +5 °C. It shall be permitted to create a hole in
the plug to allow for the testing fixture to be fitted so long as the hole does not affect the seat of the plug
in the handlebar and the fixture does not contact the handlebar during the test.

Temperature is measured on the handlebar 3 cm from the grip towards the centre of the handlebar.

©1S0 2023 - All rights reserved 1
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Key

1  handlebpr grip

2 handlebpr

3  drawingattachment
4  hooking|ring

5 clearande

F  force

NOTE The hooking ring can be divided.

Figure 1 — Example of handlebar grip drawing attachment

4.1.2 Hot water test

Immerse t
handlebar firom the hot water,(allow the handlebar to stabilize at ambient temperature for 30 min
apply a force of 100 N to the‘grip in the loosening direction as shown in Figure 1. Maintain this forc
1 min.

4.2 Handlebar stem — Lateral bending test

For stems which have a quill for 1nsert10n 1nto a fork steerer, clamp the quill securely in a fixtu
the minimym-insertion

handlebar, with hafidlebar grips fitted, in hot water of +60 °C + 2 °C for 1 h. Removg¢ the

and
e for

e to
hich

clamp directly on to an extended fork steerer, attach the extensmn to a fork steerer according to the

manufacturer's instructions and clamp this fork steerer securely in a fixture to the appropriate he
Assemble a straight test bar to the stem, and apply a force of F; at a distance of d laterally from the
of the stem as shown in Table 1 and Figure 2. Maintain this force for 1 min.

ight.
axis

2 © IS0 2023 - All rights reserved
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Table 1 — Forces and distances on handlebars

Bicycle type City al:li?:;zf:kmg Young adult bicycle | Mountain bicycle Racing bicycle
Force, Fy 600 600 1000 1000
Distance, d 300 300 300 230
mm
d |

a) Combined stemand quill b) Stem extension

Key
minimum insertion depth
flamping block

bolid-steel bar

d fistance

F, force

Figure 2 — Handlebar stem — Lateral bending test

4.3 | Handlebar and stem assembly — Lateral bending test

Assemble the handlebar and stem in accordance with the manufacturer's instructions. Align the grips
portion of the handlebar in a plane perpendicular to the steerer axis [see Figure 3 a) or Figure 4 a)].
If perpendicular alignment is not achievable within the manufacturer’s recommended range, then the
alignment shall be as close as possible. If perpendicular alignment is achievable in multiple positions,
or for stems with adjustable length or angle, fix the stem and handlebar in positions resulting in the
maximum bending moment with respect to the steerer axis. For permanently connected handlebar and
stem, e.g. by welding or brazing, install per manufacturer's instructions. For stems which have a quill
for insertion into a fork steerer, clamp the quill securely in a fixture to the minimum insertion depth, or
for stem extensions which clamp directly on to an extended fork steerer, attach the extension to a fork
steerer according to the manufacturer's instructions and clamp this fork steerer securely in a fixture
to the appropriate height. Apply a force of F, (see Table 2) at a distance of 50 mm from the free end of

©1S0 2023 - All rights reserved 3
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the handlebar and parallel to the axis of the fork steerer as shown in Figure 3 or Figure 4. Maintain this

force for 1 min.

Table 2 — Forces on handlebars

Forces in newtons

Bicycle type City all)liti;zleekkmg Young adult bicycle | Mountain bicycle Racing bicycle
Force, F, 600 600 1000 1000

Key

b) Combined'stem and quill

1 minimum insertion dépth

2 clamping block

F, force

c) Stem extension

Eicure 3
i=]

Handlebarand stem nccnmhly

Lateralbending test
5

© IS0 2023 - All rights reserved
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a) |Orientation of adjustable handle- b) Position of applied-forces
bars
Key
1 tlamping fixture
F, force
Figure 4 — Handlebar and stem assembly — Lateralbending test for drop hand
4.4 | Handlebar stem — Forward bending test
4.4.] Testmethod for stage 1
For gtems which have a quill for insertion inte a fork steerer, clamp the quill securely in a fi
minimum insertion depth, or for stem extensions which clamp directly on to an extended f
clan]p the handlebar stem extension securely on to a suitable, solid-steel bar and clamp

seculrely in a fixture, the projecting length of the bar not being critical.

Unle
bar {

App
of th

Tabl
4.7.6

If th

ss the handlebar and stemare permanently connected, e.g. by welding or brazing, ass¢
o the stem. The projecting length of the test bar is not critical.

y a force of F; thrdugh the handlebar in a forward and downward direction and at 45
e quill or steel Bay'as shown in Figure 5 and maintain this force for 1 min. The forces

P 3. Release thetest force and measure any permanent deformation as specified in ISO 4
.3.2.

e handiebar stem meets the requirement of ISO 4210-2:2023, 4.7.6.3.2, conduct stage 2

lebar

kture to the
ork steerer,
the bar in

bmble a test

to the axis
hre given in
210-2:2023,

f the test.

Table 3 — Forces on stems

Forces in newtons

. City and trekking Young adult s . .
Bicycle type bicycle bicycle Mountain bicycle Racing bicycle
Stage 1 Force, F3 1600 1600 1600 1600
Stage 2 Force, F, 2000 2000 2600 2300
© IS0 2023 - All rights reserved 5
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a) Stem extension b) Combinéd stem and quill

AN
.

c¢) One piece stem-handlebar

Key

clamping fixture

solid-steel bar
minimum insertion depth
dummy handlebar

F; force of stage 1

F, force of stage 2

Figure 5 — Handlebar stem — Forward bending test

6 © IS0 2023 - All rights reserved
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4.4.2 Test method for stage 2

5:2023(E)

With the handlebar stem mounted as in stage 1 (see 4.4.1), apply a progressively increasing force in
the same position and direction as in 4.4.1 until either the force reaches a maximum of F, or until
the handlebar stem deflects 50 mm measured at the point of application of the test force and in the
direction of the test force. If the stem does not yield or continue to yield, maintain the force for 1 min.
The forces are given in Table 3.

4.5

Assemble the handlebar correctly in the handlebar stem with the locking system ti

Handlebar to handlebar stem — Torsional security test

ghtened in

accordance with the manufacturer's instructions and clamp the handlebar stem securely,

to th
the s
hand

NOT
show

Key

e minimum insertion depth and with its axis vertical. Apply a torque of M; abouttheq
tem-clamp. Divide the torque equally by vertically, downward forces applied to) both
llebar and maintain the forces for 1 min. The torque is given in Table 4.

) The exact method of applying the torque will vary with the type of handlebar, and a
nin Figure 6 (F= M,/ 2L).

Table 4 — Torque on handlebar

Torque in newton metres

Bicvcle tvpe City and trek- Youngadult Mountain bicy-
y yp king bicycle bicycle cle
Torque, M, 60 60 30

in a fixture
entreline of
sides of the

h example is

1

THTTTITUTT TSertiom depth

2 clamping block
F  force, M,/ 2L

Figure 6 — Handlebar to handlebar stem — Torsional security test for applying forces to

4.6

clamping block

Handlebar stem to fork steerer — Torsional security test

Assemble the fork steerer correctly in the frame and attach the handlebar stem to the fork steerer with
the locking system tightened in accordance with the manufacturer's instructions, and apply a torque of
M, once in each direction of possible rotation by applying a force on the test bar in a plane perpendicular

© IS0 2023 - All rights reserved
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to the axis of the fork steerer/handlebar stem. Maintain each torque for 1 min. The torque is given in

Table 5. The exact method of applying the torque can vary, and an example is shown in Figure 7.

Table 5 — Torque on handlebar stem

Torque in newton metres

Bicycle type Cll{tlflgll;?c;rgl; Yog;:g} :1(:'_ ult Mountain bicycle| Racing bicycle
Torque, M, 50 50 50 50

Key
1 frame and fork assembly
2 solid-stdel bar

F  force, M}/ L

4.7 Bar ¢nd to.handlebar — Torsional security test

Secure the handlebar in a suitable fixture and assemble the bar end on the handlebar tightening

Figure 7 —Handlebar stem to fork steerer — Torsional security test

r the

fixings in atcardance with the bar end manufacturer's instructions App]y a force of I-T'D (cpp Table

the following positions so as to generate a constant torque on the bar end:

) at

a) ifthe bar end's length is more than 100 mm, at a distance of 50 mm from the free end of the bar end

[see Figure 8 a)];

b) if the bar end's length is from 50 mm to 100 mm, at a distance of 50 mm from the axis of the
handlebar [see Figure 8 b)];

c) if the bar end's length is less than 50 mm, apply a load to the mid-point of the bar end [see

Figure 8 c)].

Maintain this force for 1 min.

© IS0 2023 - All rights reserved
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Table 6 — Forces on bar end

Forces in newtons

Bicycle type City all:i((i:;zle;(kmg Young adult bicycle Mountain bicycle Racing bicycle
Force, F5 300 300 500 300

Dimensions in millimetres

a) L>100 b) 100=L =50

L parend's length

Fs force

Figure 8 — Bar end to handlebar— Torsional security test

4.8 | Aerodynamic extensions to handlebar — Torsional security test

Secyre the handlebar in the stem intended for use and assemble the extension on thg handlebar
tightening all the fixings in accordance with the extension, handlebar, and hand|ebar stem
manjufacturer's instructions. The steering axis shall be vertical. Apply a vertical force of 300 N to the
extepsion on the position giving the maximum torque to the clamps as shown in Figures 9 a) and b). The
exadt method of applying the fonce can vary with the type of aerodynamic extension, and anp example is

shown in Figures 9.

Key
F  vertical force, 300 N

Figure 9 — Aerodynamic extension to handlebar — Torsional security test

© IS0 2023 - All rights reserved
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4.9 Handlebar and stem assembly — Fatigue test

4.9.1 Test method except drop handlebar

4.9.1.1 Test method for stage 1

Assemble the handlebar and stem in accordance with the manufacturer’s instructions. Align the grips
portion of the handlebar in a plane perpendicular to the steerer axis [see Figure 3 a)]. If perpendicular
alignment is not achievable within the manufacturer’s recommended range, then the alignment shall
be as close as possible. If perpendicular alignment is achievable in multiple positions, or for stems with

adjustable WTMWWMWdeg
moment with respect to the steerer axis. For permanently connected handlebar and stem;, éig. by

welding or
into a fork
extensions
according t
appropriate

For handleh
fully reversg
100 000 cy|
parallel to

maximum t|

Where a b
manufactuy
fork steerej

a).

Where a hi
conduct the

If the hand
and conduc

brazing, install per manufacturer’s instructions. For stems which have a quill fof.inSe
cteerer, clamp the quill securely in a fixture to the minimum insertion depth,: or for
which clamp directly on to an extended fork steerer, attach the extension te-afork ste
b the manufacturer’s instructions and clamp this fork steerer securelyima fixture tq
height.

ed forces of Fy at a position 50 mm from the free end for each side of the handleba
Cles, with the forces at each end of the handlebar being out-of-phase with each other
he axis of the fork steerer as shown in Figure 10 a). Theforces are given in Table 7.
pst frequency shall be maintained as specified in ISO 4210-3:2023, 4.5.

cycle manufacturer fits bar ends, fit the bar ends’to the handlebar according to
er's tightening instructions but with the bar end&located in a plane perpendicular tq
axis and apply the out-of-phase forces to the bar'ends, as shown in Figure 8 and Figu

tion
btem
erer

the

ars where the manufacturer states that they are not intended fortuse with bar ends, apply

r for
and
The

the
the
ell

indlebar manufacturer specifies that _his handlebars are suitable for use with bar ¢
test with the out-of-phase forces applied to simulated bar ends, as shown in Figure 11

ebar meets the requirement as(specified in ISO 4210-2:2023, 4.7.7.2, remove any bar
[ stage 2 of the test with the assembly in the same mountings.

Table 7—Forces on handlebars and bar ends

nds,

D).

bnds

Forces in newtons
City and trek- Young adult Mountain bicy- . .
Bcycle type king bicycle bicycle cle Racing bicytle
Stage 1 Foree; Fg 200 200 270 280
Stage 2 Force, F, 250 250 450 400

10
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