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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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edition cancels and replaces the first edition (ISO 4210-4:2014), which has been techni

ement of 4.1.2;

h of test température requirement in 4.6.3 and 4.6.5;

in the method of calculating the braking distance in 4.6.3;
h of rolling resistance requirement and cooling requirement in 4.6.5.7;

inthe test method to no cooling air of 4.7;
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addition of Annex B and Annex C.

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 the demand throughout the world. The aim is to
ensure that bicycles manufactured in conformity with this document will be as safe as is practically
possible. The tests are 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 is 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-

4:2023(E)

Cycles — Safety requirements for bicycles —

Part 4:
Braking test methods
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Fitt

cope

document specifies the braking test methods for ISO 4210-2.

Normative references

titutes requirements of this document. For dated references, only the edition cited

1210-1, Cycles — Safety requirements for bicycles — Part 1: Voeabulary

1210-2:2023, Cycles — Safety requirements for bicycles —Part 2: Requirements for city a
g adult, mountain and racing bicycles

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

ind IEC maintain terminological databases for use in standardization at the following a

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

EC Electropedia: availableathttps://www.electropedia.org/

Test methods
Brake lever grip dimensions

| Testinethod for the brake lever similar to type A or type B

e gatige illustrated in Figure 1 over the handlebar grip or the handlebar (when the m

does

et fita grip) and the brake lever as shown in Figure 2 so that face A is in contact with th

following documents are referred to in the text in such a way that.some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (inclhiding any amendments) applies.

nd trekking,

ddresses:

hnufacturer

e handlebar

or grip and the side of the brake lever. Ensure that face B spans an area ol that part of the
which is intended for contact with the rider's fingers without the gauge causing any movement of the
brake lever towards the handlebar or grip. Measure the distance, g, the distance between the last part
of the lever intended for contact with the rider's fingers and the end of the lever. The measurement
should be conducted only on a fully assembled bicycle.

© IS0 2023 - All rights reserved
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o o w >

face A
face B
rod

75 mm

Dimensions in millimetres

or 90 mm

Figure 1 — Brake lever grip dimension gauge for type A and type B

a) Type A

© IS0 2023 - All rights reserved
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L

b) Type B
Key
a distance between the last part of the lever intended for contact withithe rider's fingers and the end of the lever

Figure 2 — Method of fitting the gauge to the brake lever and handlebar

4.1.2 Test method for the brake lever similar totype C

Fit the gauge illustrated in Figure 3 over the handlebar and brake lever as shown in Figure 4{so that face
A is|in contact with the handlebar or handlebar grip and the brake lever. Put the face of cylinder B in
contpct with the part of the grip intended for‘contact with the rider’s hand and check if the requirements
are met. In the case of brake lever with/position adjustment, check if the requirements qre met in a
spedific range of the adjustable range,

©1S0 2023 - All rights reserved 3
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Key
A
B
C

face A
face of
rod

Dimensions in millimetres

100

Cylinder

40

Figure 3 — Brake lever grip-dimension gauge for type C

Figure 4 — Method of fitting the gauge to the brake lever and handlebar for type C

© IS0 2023 - All rights reserved
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4.2 Brake levers — Position of applied force

4.2.1 Type A and B brake levers

For the purposes of braking tests in this document, for brake levers similar to type A or type B, the
test force shall be applied at a distance b, which is equal to either dimension a [see ISO 4210-2:2023,
Figure 1 a) and b)] as determined in 4.1.1 or 25 mm from the free end of the brake lever, whichever is
the greater [see Figure 5 a) and Figure 5 b)].

4.2.2 Type C brake levers

For fhe purposes of braking tests in this document, for brake levers similar to type C, the.test force shall
be applied at a distance of 25 mm from the free end of the brake lever [see Figure 5 c)]

Dimerisions ip millimetres

a) TypeA b) TypeB

© IS0 2023 - All rights reserved 5
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Key
F  applied force
b 225 mm

Figure 5 — Position of applied.force on the brake lever

4.3 Brake-block and brake-pad assemblies — Security test

Conduct thg test on a fully assembled bic¢ycle with the brakes adjusted to a correct position with a tider
or equivalent mass on the saddle. The'combined mass of the bicycle and rider (or equivalent mass) shall
be 100 kg.

Actuate eagh brake lever with-aforce of 180 N applied at the point specified in Figure 5 or a force
sufficient t¢ bring the braké-ever into contact with the handlebar grip, whichever is lesser. Maintain
this force while subjecting the bicycle to five forward and five rearward movements, each of whifh is
not less thah 75 mm distance.

Then conduct the test described in 4.4 or 4.5 as appropriate, depending on the style of brake, and [then
the test desribed’in 4.6.

4.4 Hand-operated braking-system — Strength test

Conduct the test on a fully assembled bicycle. After it has been ensured that the braking system is
adjusted according to the recommendations in the manufacturer's instructions, apply a force to the
brake lever at the point specified in Figure 5. This force shall be 450 N, or such lesser force as is required
to bring

a) abrake lever into contact with the handlebar grip or the handlebar where the manufacturer does
not fit a grip,

b) a brake extension lever level with the surface of the handlebar or in contact with the handlebar,
and

c) asecondary brake lever to the end of its travel.

6 © IS0 2023 - All rights reserved
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Repeat the test 10 times on each brake lever, secondary brake lever, or extension lever.

4.5 Back-pedal braking system — Strength test

Conduct the test on a fully assembled bicycle. After it has been ensured that the braking system is
correctly adjusted, and with the pedal cranks in a horizontal position, as shown in Figure 6, apply a
vertically downward force to the centre of the left-hand pedal spindle. Increase the force progressively
to 1 500 N and maintain fully for 1 min.

~ /] N\

Key
chain

hub sprocket

non-drive side crank

chain wheel and pedal crank
point of force application
pedal

o O U A W N R

vertically downward-force to the centre of the left-hand pedal spindle, 1 500 N

Figure 6 — Back-pedal brake test

4.6 | Braking performance

4.6.1 Testbicycle

Conduct the braking performance test on a fully assembled bicycle after the brakes have been
subjected to the strength test detailed in ISO 4210-2:2023, 4.6.6, and 4.6.7. Before testing the bicycle
by either method, inflate the tyres and adjust the brakes to the nominal reach position according to the
manufacturer's instructions. In the case of rim-brakes, adjust it to the maximum clearance specified by
the manufacturer.

4.6.2 Secondary brake levers

Where a bicycle is fitted with secondary brake levers attached to brake levers, bar-ends, or aerodynamic
extensions, separate tests shall be conducted for the operation of the secondary brake levers in addition
to tests with the normal levers.

©1S0 2023 - All rights reserved 7
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4.6.3 Track test method

4.6.3.1 Testtrack

a)
b)
c) The su
minimy
d) The tra
the req
e) Thewi
4.6.3.2 Iy
The test bic
a) a calibi
approx
b) aveloc
of brak
c)

The velocit)
to the road

d)

e)

4.6.3.3

Use an indoor test track if possible. If an outdoor test track is used, pay special attention to ambient
conditions throughout the test. The ambient temperature while performing the test shall be
20 °C +10 °C.

The gradient of the track shall not exceed 0,5 %. If the gradient is less than 0,2 % carry out all runs
in the same direction. If the gradient lies between 0,2 % and 0,5 %, carry out alternate runs in
opposite directions.

a distance recording system (accurate to within 1 %) to record the braking distance;

a watel
connec
A quick
flow of
of nozz

Figureg

NOTE
centre-

a brake

Fface shall be hard, of concrete or fine asphalt, and free from loose dirt or gravel
m coefficient of friction between the dry surface and the bicycle tyre shall be 0,75.

ck shall be essentially dry at the commencement of tests. When testing in ace6rdance
lirements of 4.6.3.6, the track shall remain dry throughout the tests.

nd speed on the track shall not exceed 3 m/s during the tests.

strumentation

ycle or the test track shall be instrumented to include the follewing:

mate speed at the commencement of braking;

ng;

-recording device and distance recerding system should have the least possible resist
surface.

spray system, to provide wetting of the braking surface, consisting of a water reset
fed by tubing to a pair of iozzles at the front wheel and a pair of nozzles at the rear w
-acting on/off valve shallybe included for control by the rider. Each nozzle shall prov
water at ambient teniperature of not less than 4 ml/s. Details of the positions and direct
es for rim brakes; hub brakes, band brakes, disc brakes, and back-pedal brake are giv{
7 to 13;

Figures Z,and 8 for rim brakes show side-pull callipers but the same arrangements app
ull callipérs'and cantilever brakes.

The

with

ated speedometer or tachometer (accurate to withinnt5 %) to indicate to the ridey the

ty-recording device (accurate to within #2 %) torecord the velocity at the commencement

ance

voir
heel.
de a
ions
PN in

ly to

-actuation indicating system to record independently when each lever or pedal is actuafted.

ass of bicycle, rider, and instrumentation

The combined mass of the bicycle, the rider, and the instrumentation shall be 100 kg.

When wet condition braking tests are performed, the combined mass can decrease throughout the test
due to water consumption, but it shall not be less than 99 kg at the end of the valid test runs.

Where a manufacturer specifies that their bicycle can carry a mass such that the sum of that mass plus
the mass of the bicycle is in excess of 100 kg (60 kg for young adults) to some value M, apply M as total
mass.

Any extra mass shall be positioned above the rear wheel and in front of the rear axle.

© IS0 2023 - All rights reserved
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4.6.3.4 Force applied to the brake levers

a) Magnitude and position of force on brake levers

4:2023(E)

Apply a handgrip force not exceeding 180 N at the point as specified in Figure 5. Check before and
after each series of test runs to verify the lever force. In order to stabilize the lever operating force
during braking, the lever may be fitted with an attachment which limits its range of movement. Brakes
that produce high braking forces with small operating forces should have their brake characteristics

chec

NOTE

calcy

ked beforehand to ensure that they can be tested safely.

latign oftha hralrinag dictancg At o mavimaye lauar anarating forca (hattamn 1 A 190 NN
oo tRe- B E- e Staice ot axintever-operathigrorceBottomUp-8FrTou-rvy-

When the braking distance can only be measured at lower lever operating force, see Annex B for the

b)

Itis
shal

Dptional brake-force application device

permissible to use a test mechanism to operate the brake lever, and when sudh a devig
meet the requirements of 4.6.3.4 item a) and shall additionally control theyrate of ap

the brake lever force such that 63 % of the intended lever force is applied in mot tess than 0,

4.6.]
Aru

App
ata

4.6.!
Ped:

8.5 Running — in the braking surfaces
hning-in process shall be conducted on every brake before performance testing is carri

y the brakes for not less than 3 s to maintain steady deceleration while the bicycle is b
bpeed of approximately 16 km/h. Repeat this operation 10 times.

8.6 Test method — Test runs under dry conditions

| the test bicycle until the specified test velocity is attained (see 1SO 4210-2:202

Then stop pedalling and apply the brakes. Thecbicycle shall be brought to a smooth, sa

ISO 4

4.6.]

The
com
com

4.6.]
a)

1210-2:2023, 4.6.8.2 item a)].

p.7 Test method — Test runs under wet conditions

method shall be as given in,4.6.3.6, with the addition that wetting of the brake sys
mence not less than 25 m prior to the commencement of braking and shall continue unti
s to rest. Excessive amgunts of water can be swept from the test track surface betwee;

0.8 Number of valid test runs
fthe gradient'of the track is less than 0,2 %, the following runs shall be made:
1) five eorfsecutive valid runs under dry conditions;

D) tweracclimatization runs under wet conditions (results not recorded);

e is used, it
plication of
P s.

ed out.

eing ridden

3, Table 1).
e stop [see

fem(s) shall
| the bicycle
1 runs.

J-—/five consecutive valid runs under wet conditions

b)

iy

2) two acclimatization runs under wet conditions (results not recorded);

3) six consecutive valid runs under wet conditions with alternate runs in opposite dir

A rest period not exceeding 3 min can be taken between successive runs.

© IS0 2023 - All rights reserved
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Figure 7 — Water nozzles for rim-brake (front)
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Dimensions in millimetres

water nozzles
rear tee-piece
bicycle frame
wheel rim

LU A W

brake assembly
Direction of the wheel rotation.

Figure 8 — Water nozzles for rim-brake (rear)

Key

water nozzle

two water nozzles
hub brake

Direction of the wheel rotation.

LwWN

Figure 9 — Water nozzles for hub-brake

©1S0 2023 - All rights reserved 11
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LU A W

12

Dimensions in millimetres

water nozzle
bicycle frame
rear teg¢-piece
band byake
rear hup

Directign of the wheel rotation.

Figure 10 — Water nozzles for band-brake
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Dimensions in millimetres

~
s
<

front hub

water nozzles
flexible pip€&
suspension-fork leg
Y-joint

brake-disc

disc-brake calliper

T O U1 W N

Direction of the wheel rotation.

Figure 11 — Water nozzles for disc-brake (front)
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Dimensions in millimetres

water rjozzles

bicycle

rear hup

Y-joint

frame

brake disc

disc-br
Directi

hke calliper

n of the wheel rotation.

Figure 12 — Water nozzles for disc-brake (rear)
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Key

LN W N

4.6.]

The

whe

water nozzles

rear tee-piece

bicycle frame

brake hub

Direction of the wheel rotation.

Figure 13 — Water nozzles for back-pedal brake

NOTE

8.9 Braking distance'calculation
corrected braking.distance shall be determined from Formula (1):
V2. (60t
e
- Is tiretorrected braking distance{mm;
V, isthe specified test velocity (i.e., 6,94 m/s under dry condition, 4,44 m/s under wet condition)

(m/s);

V, 1is0,8V, (i.e, 5,56 m/s under dry condition, 3,56 m/s under wet condition) (m/s);

t, isthetimeat0,8 V,(s);

is the time at 1 km/h (s).

© IS0 2023 - All rights reserved

To eliminate the effect of variations in the testers' lever operation, the braking distance from an initial
speed is calculated using data from 80 % of the initial speed to 1 km/h (= 0,278 m/s).
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4.6.3.10 Validity of test runs

a) Atestrun shall be considered invalid if
1) excessive side-skid causing the rider to put his foot to the ground to retain control occurs, or
2) loss of control occurs.

With certain types of braking system, it might not be possible to avoid entirely some skidding of the
rear wheel and tyre assembly during braking. This is considered acceptable provided that 1) or 2)
above do not occur as a result.

b) Ifthe cqrrected braking distance exceeds the braking distance specified in ISO 4210-2:2023, Fable 1,
a test run shall be considered invalid if the velocity at the commencement of the test exceeds the
specifigd test velocity by more than 1,5 km/h as specified in ISO 4210-2:2023, Table 1.

c) If the cprrected braking distance is less than the braking distance specified in 1S0"4210-2:2023,
Table 1} a test run shall be considered invalid if the velocity at the commencement of braking is
more than 1,5 km/h below the specified test velocity.

If the ¢orrected braking distance exceeds the braking distance specified in ISO 4210-2:2023,
Table 1) the test run shall be considered valid.

4.6.3.11 Testresults

a) Braking under dry conditions.

Depending on the gradient of the test track, the test resultshall be the average value of the corrected
braking distance (see 4.6.3.9) of the test results of either'4.6.3.8 item a) 1) or 4.6.3.8 item b) 1),

For confformity with the requirements of ISO 4210>2:2023, 4.6.8.1.2 the above average values $hall
not exceed the relevant braking distances specified in ISO 4210-2:2023, Table 1.

b) Braking under wet conditions.

Depending on the gradient of the test track, the test result shall be the average value of the corrected
braking distances (see 4.6.3.9) of the:test results of either 4.6.3.8 item a) 3) or 4.6.3.8 item b) 3).
For confformity with the requirements of ISO 4210-2:2023, 4.6.8.1.2, the above average values $hall
not excged the relevant braking distances specified in ISO 4210-2:2023, Table 1.

c) Ratio bptween wet and.dry braking performance for city and trekking, young adult and mountain
bicycles.

Becausg the wet and dry braking distances are measured at different test velocities, a silnple
compalfison ,of braking distances is not meaningful. Therefore, a comparison shall be made of
equivallent, calculated values, using Formula (2):
16 25°
brake performance wet : brake performance dry = : (2)
sV s P
C C

where

ScD is the corrected braking distance in dry conditions (m);
SCW is the corrected braking distance in wet conditions (m).
16 © IS0 2023 - All rights reserved
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4.6.4 Back-pedal brake linearity test

4:2023(E)

This test shall be conducted on a fully assembled bicycle. The output force for a back-pedal brake
shall be measured tangentially to the circumference of the rear tyre, when the wheel is rotated in the
direction of forward movement, while a force of between 90 N and 300 N is being applied to the pedal at
right angles to the crank and in the direction of braking.

The braking force reading shall be taken during a steady pull and after one revolution of the wheel. A
minimum of five results, each at a different pedal force level, shall be taken. Each result shall be the
average of three individual readings at the same load level.

The res

the method of

least squares outlined in Annex A.

4.6.5 Machine test method

4.6.5.1 General

The |machine test allows to verify the braking forces are sufficient-to reach the braki
reqyirements from measurements of the individual braking forces, of the front and rear

drum or belt.

NOTE

See IS0 4210-2:2023, Table 1.

The felationship between braking distance and braking force is given by the Formula (3):

spbtained by

hg distance
brakes on a

o =V 3)
where
F'5. is braking force (N);
m, is the standard mass of the bicycle defined as 100 kg for adult bicycle and 60 kg forf young
adult bicycle (kg);
b is the required braking distance (m);
I/ is the initial vélocity (m/s).
4.6.5.2 Symbols
Fop Operating force (i.e. force applied on brake lever or pedal)
Fopihtend Intended operating force (e.g. 40 N, 60 N, 80 N etc.)
Fop rec Recorded operating force (e.g. 38 N, 61 N, 79 N etc.)
Fp, Braking force
Fpprec Recorded braking force
FRr corr Corrected braking force (Corrected for difference between F, jneng and Fop rec)
Fgr average Arithmetic mean of the three Fg,. ... at one level of Fjy ;i iena
Fir max Maximum Fpy. 5verage
FPy. Dry braking force
© 1S0 2023 - All rights reserved 17
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W
F Br

Wet braking force

4.6.5.3 Linearity

When tested by the methods described in 4.6.5.7 item d) 1) and 2), the braking force Fg, ,,erage shall
be linearly proportional (within +20 %) to the progressively increasing intended operating forces
Fop intend- The requirement applies to braking forces Fg,. 5 erage €qual to and greater than 80 N or 40 N
for young adult bicycle (see Annex A).

4.6.5.4 Test machine

The test m

{?hine shall incorporate a system that drives the wheel during the test by tyre contact3

means of measuring the braking force, and typical examples of two types of machine are ilJustratg
Figures 14 gnd 15.

Figure 14 dhows a machine in which a roller drives the individual wheel and tyre.assemblies,
Figure 15 dhows a machine in which a driven belt contacts both wheel and tyne assemblies. O
types of mgchine are permitted, provided they meet the specific requirements/isted below and t
specified in

4.6.5.5 and 4.6.5.6.

The specifi¢ requirements are as follows:

a)
b)

c)

the lindar surface velocity of the tyre shall be 12,5 km/h and shallhbe controlled within 5 %;

da mean

5 of laterally restraining the wheel under test shall be.provided which does not influenc

measurement of braking force;

a mean

providgd, with the width of the contact on the lever not greater than 5 mm. In the case of &

pedal b

irakes, a means of applying forces to a pedal is also required.

4.6.5.5 Instrumentation

The test machine shall be instrumented to include the following:

a)
b)
‘)
d)

18

a devic
a devic

a devic

e to record the surface velogity of the tyre, accurate to within £2 %;
e to record the brakingforce (see Figures 14 and 15, for example), accurate to within +3

e to record the operating force applied to the hand lever or pedal, accurate to within +1

a water|spray systefn;to provide wetting of the brakes of the bicycle, consisting of a water reset

connec

fed by tubingto a pair of nozzles arranged as shown in Figures 16. Each nozzle shall prg

a flow gf water-atrambient temperature of not less than 4 ml/s. The wheel shall be suitably encl
to ensyre that; in addition to the rim, any hub- or disc-brake is thoroughly wetted before a

begins;

nd a
bd in

and
ther
hose

b the

s of laterally applying forces to the brake levers-at the point specified in Figure 5 shall be

ack-

%;
%;

voir
vide
psed
test

a system for loading the wheel and tyre assemblies of the bicycle against the driving mechanism
(see 4.6.5.6).

© IS0 2023 - All rights reserved
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Dimensions in millimetres

braking force transducer
applied force
additional mass

LW N

Direction of the wheel rotation.

Figure 14 — Braking performance test machine — Single drum type

Key
braking force transducer

a) Testing the front brake b) Testing the'rear brake

appited force
additional mass

LW N

Direction of belt travel.

Figure 15 — Braking performance test machine — Driven belt type

© IS0 2023 - All rights reserved
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= ——=

Key
a  90°to 120°
B 30°to 40°

a 150 mm to 200 mm.
1 water rjozzles

NOTE Applicable to all types of brake.

Figure 16 — Water niozzle arrangement for the wet braking test

4.6.5.6 Vertical force on the tested wheel

The wheel and tyre assemably’to be tested shall be forced vertically downwards so that no skidding of
the wheel ajnd tyre assembly occurs when tested according to 4.6.5.7 item d) 1) and 2). The necessary
force can b¢ applied.anywhere on the bicycle (wheel axle, bottom bracket, seat-post, etc.) provided|that
it is exerted vertically’downwards.

4.6.5.7 Testmethod

a) General.
Test the front and rear wheel and tyre assemblies individually.
b) Machine drag force and bicycle rolling resistance.

In order to determine the drag force, mount and load the bicycle on the test machine with the belt
or drum running at the specified speed. Verify that the braking force without operating load is
lower than 20 N if not, proceed to braking force measurement device offset correction.

¢) Running-in the braking surfaces.

Conduct a running-in process on every brake before the performance test is performed.

20 © IS0 2023 - All rights reserved
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In order to determine the operating force to be used during the running-in process, mount and
load the bicycle on the test machine with the belt or drum running at the specified speed and apply
an operating force to the brake lever or the pedal that is high enough to achieve a braking force of
200 N+ 20 N or 120 N + 12 N for young adult bicycle. Maintain this operating force for atleast 2,5 s,
and note the value of the applied operating force.

Repeat the procedure (applying the operating force determined in the paragraph above accurate
to within £5 %) 10 times, or with more repetitions if necessary, until the mean braking force from
anyone of the three latest tests does not deviate by more than +10 % from the mean braking force

from these same three tests.

The performance tests.
1) Testing under dry conditions.
The ambient temperature while performing the test shall be 20 °C * 10 °C.

For hand-operated brakes, with a vertical force applied to the bicycle sufficient to prevg
pf the tyre on the wheel under test, accelerate the driving mechanism' to the specifi
then apply the operating force in a series of 20 N increments from'\40 N to either 18
bf young adult bicycles, apply to 120 N) or to the force necessary.to achieve a brakin
east 700 N, whichever is the lesser. However, if the wheel locks, if any possible bra

force further. For each increment of applied operating force, perform three tests. Th

components to reach the ambient temperature level:Forced air cooling is permitted tq
nterval time.

For back-pedal brakes, with a vertical force.applied to the bicycle sufficient to preve
pf the tyre on the wheel under test, accelerate the driving mechanism to the specifi
Lhen apply the operating force in a series of 50 N increments from 100 N to either 350
force necessary to achieve a braking for€e of at least 400 N, whichever is the lesser. Hoy
wheel locks, if any possible brake-overload device is actuated, do not increase the force
bach increment of applied operating force, perform three tests. There shall be an intery
ach application of the operating force which is long enough for the brake components
hmbient temperature level..Forced air cooling is permitted to reduce the interval time.

Che applied operating forces shall lie within £10 % of the intended operating forces, sha
hs specified in Figures’5 and 6 and 4.6.5.4 item c), shall be recorded with an accuracy (
chall be fully applied’within 1,0 s of the commencement of braking.

For each incrémeént of operating force, record the braking force value, Fg, .., for a period
P,0 s and 2,5s, with measurement starting 0,5 s to 1,0 s after the commencement of braK
F'5: rec aS.the average braking force during this measurement period.

Che'time at which the measurement of the braking force is started shall be related to

nt skidding
ed velocity,

N (in case
v force of at
ke-overload

Hevice is actuated, or if the hand lever comes into contact with the handlebar, do not increase the

bre shall be

hn interval between each application of the operating force which is long enough fofr the brake

reduce the

nt skidding
ed velocity,
N or to the
wever, if the
further. For
yal between
to reach the

1 be applied
f+1 %, and

of between
ing. Record

he speed at

which the operating force is applied. If the operating force is fully applied in less than 0,5 s after
the commencement of braking, start the measurement after 0,5 s. However, if the operating force
is fully applied between 0,5 s and 1,0 s after the commencement of braking, start the measurement
when the operating force is fully applied.

2) Testing under wet conditions.

The method shall be as given in 4.6.5.7 item d) 1) with the addition that wetting of the brake system
shall commence not less than 5,0 s before the commencement of braking and shall continue until
the measurement period has ended.

Water nozzles shall be arranged according to Figure 16.
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e) Correction of braking force.

Each recorded braking force, Fg, ... shall be corrected for any difference between the recorded
operating force and the intended operating force. The corrected braking force shall be calculated by
multiplying the recorded braking force, Fy, ..., with a correction factor which is the ratio between
the intended operating force, Fy, j5teng, and the recorded operating force, Fy, -

EXAMPLE Recorded braking force Fg, .. = 225N

Intended operating force Fy, jpteng = 180 N

Record

ed operating force Fg ... =184 N

Correct
Correct
f) Testreg

Select f
and tym

The brd

Where
plus thg
as totall

g) Lineari

Plot thd
each le
assess {

ion factor = 180/184
ed braking force Fg, ... = 225 x (180/184)
ults.

rom the record the maximum output braking force, Fg, ..., for each-combination of w
e assembly (front or rear) and each test condition (wet or dry).

king performance value shall be calculated using Formula (4):

m

rmax
mg

is the braking performance value (N);
is the maximum Fg,. o erage (N);

is the standard mass of the bicycle defined as 100 kg for adult bicycle and 60 kg for
young adult bicycle (kg);

is the maximum permissible total mass specified by the manufacturer in ISO 4210-
2:2023, Clause 5 item.h)(kg).

e mass of the bicycleds in excess of 100 kg (60 kg for young adults) to some value m, apg
mass.

L.

calculated Fi, 5 crage Values (the arithmetic mean of the three corrected braking forc
pel.6f operating force) against the equivalent operating force values, Fy i teng, iR Ord
Helinearity against the requirement in 4.6.5.3. Plot the results on a graph, showing the

of best

h) Ratio between wet and dry braking for city and trekking, young adult, and mountain bicycles.

heel

(4)

@ manufacturer specifies that his bicycle can carry a mass such that the sum of that fnass
ly m

es at
b1 to

line

it and the 20 % Iimit lines obtained by the method of least squares outlined in Annex A.

For any operating force (Fop) for which the measured dry braking force (FPp, aVerage) is greater
than 200 N or 100 N for young adult bicycle, the ratio between the measured braking force in wet
conditions (FWp, ,yerage) and the measured braking force in dry conditions (FPp, 5yerage) shall be

greater

than 40 %.

For each Fp, where FPp,. . 1006 is > 200 N, determine whether or not the requirements of have been

met usi

brake performance wet : brake performance dry = F WBr average : F b

22

ng F%rmula (5):

Braverage

6)
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For symbols see 4.6.5.2.

Simple track test (see 1SO 4210-2:2023, 4.18).

After completion of the machine test, conduct a brief, simple track test with progressively increasing
operating forces to determine whether or not the brakes bring the bicycle to a smooth, safe stop.

NOTE

This test can be combined with the test on the fully assembled bicycle.

4.7 Brakes — Heat-resistance test

4.7.

Use
win

Driv
tota

Repq
each

Drag test

test bench as described in 4.6.5.4. During the test, the brakes shall not be subjected|to external

and shall not be affected by wind from the air conditioning system.

e the bicycle with the brakes applied at a speed of 12,5 km/h with a tolerance of +5 % such that a
braking energy of E Wh with a tolerance of +5 % as specified in Table 1yis"developed.

pat 3 test cycles of 300 s + 3 s of brake loading. 120 s + 1 s pause pérjod shall be provided between
test cycle. If necessary, it is allowed to adjust the brake while the first pause period. F¢r hydraulic

brales, 3 s = 0,5 s of brake venting with braking force Fg, shall be‘eonducted within 10 s ¥ 0,5 s after

each

Calc

whe

cycle. The brake venting time is not included in the pause¢eriod.

1late the braking energy from Formula (6):

¢ =Fg, -V, - T(Wh) (6)
e

C is m/M;

m is permissible total mass as'specified by the manufacturer (kg);

u is 100 kg;

F's.  is the braking force)(N);

V5. is the linear ¢elocity of the periphery of the tyre (i.e. 12,5 km/h = 3,472 m/s) (m/$);

r is the duraftion of total test cycle (excluding interruptions) (i.e. 15 min = 0,25 h) ().
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Table 1 — Total braking energy

City and Young . .
. . : Mountain Racing
Bicycle type trekking | adult bicy- bi .
. icycles bicycles
bicycles cles
Disc brake 22 22 30 30
Band brake/drum brake/
back pedal brake 26 26 35 35
Total braking Roller brake 30 30 40 40
energy, E
Rim brakes (where the
Wh rimrbrakesidewattsare
known to be manufactured 55 55 75 75
from or include composite
materials.)
NOTE Due to the different heat dissipation capacity in relation to the cooling air, the total brakenergy
requirements are different for each type of brake. In the future, if heat resistance test of brakes other
than|those listed above is needed, Annex C shows how to derive the total braking energy. for,brake heat
resigtance test.

¢! t 5 = ¢
1] 2 (. 4
it Lo
[ |
| |
| AW
| [\
| [
| [ 11
| [
| [\l
| [ |
0 t
force
force during drag test calculated by Formula (6)

ad operation time 16+ 0,2 s

time 300s+3s

blease operation-time 1 s+ 0,2 s

eriod fordrake venting 10 s + 0,5 s only for hydraulic brakes

ad operation time for brake venting 1 s + 0,2 s only for hydraulic brakes
time, for brake venting 3 s + 0,5 s only for hydraulic brakes

F

FB
Key
F  braking
Fg, braking
t time
t; brakel
t,  braking
t;  braker
t, pauseq
t;  brakel
t,  braking
t;  braker
tg

nlease gpel:at']gn time fg; b;ake ‘lentjng l s+ n") S nn]}r for h}rﬂvﬂ!l]iv brakes

pause period 120s+1s

Figure 17 — One test cycle

4.7.2 Brake performance measurement after drag test

After 4.7.1, the brake system shall be cool to ambient temperature.

Subject the

brakes to the tests described in 4.6.5.7 item d) 1) and 2) in order to check that the
requirement in 1ISO 4210-2:2023, 4.6.9.2 is fulfilled. The lever operating force may start at the highest
operating force used during the performance tests 4.6.5.7 d) items 1) and 2) carried out prior to the

heat resistance test and need not necessarily start from 40 N.

24
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