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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

This document relates only to telescopic ladders made of fibre-reinforced plastic materials. Therefore, the
test methods and technical requirements for the aging performance of the ladders are increased.

This document is applicable to different countries and regions in the world, considering the weight difference
between people in different countries and regions, and also in order to reduce the weight of the ladder and more
convenient to carry, so the maximum total weight of the ladder is divided into two grades: 100 kg and 150 kg.

© IS0 2024 - All rights reserved
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Fibre reinforced plastics — Telescopic ladder —
Requirements and test methods

1 Scope

This document specifies the terms and definitions, technical requirements, test methods and inspection

rules for t

This docun

reinforced
NOTE 1 A

NOTE2 A
tests within

It does not
NOTE 2 1]

The scope

2 Norm

The follow
requireme
the latest ¢

[SO 1791,
[SO 4892-2

ISO 7599,
oxidation c

[SO 14125,

ISO 14644
particle cof

ISO 14713+
steel in stri

testopictadders made of fibre-reinforced ptastics:

hent applies to the manufacture, selection, inspection and use of telescopic laddef's, ma
plastics.

Annex A provides guidance for inspection rules of the telescopic ladders.

Annex B classifies all the tests covered in this document into 8 test blocks-and specifies the
the same test block.

apply to ladders with a length over 5 m.
adders with a length over 5 m can use this document as a referénce.

bf this document does not relate to the “live working” and “explosive atmospheres”.

ative references

ng documents are referred to in the text in\stich a way that some or all of their content
hts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impa
:2013, Plastics — Methods of-exposure to laboratory light sources — Part 2: Xenon-arc la

Unodizing of aluminium\and its alloys — Method for specifying decorative and proted
batings on aluminium

Fibre-reinforced‘pldastic composites — Determination of flexural properties

1, Cleanroems and associated controlled environments — Part 1: Classification of air clé
hcentration

P, Zing'coatings — Guidelines and recommendations for the protection against corrosion
atures — Part 2: Hot dip galvanizing

de of fibre-

sequence of

ronstitutes
references,

Ct test
mps

tive anodic

anliness by

of iron and

[SO 16293-

2, Glass in building — Basic soda lime silicate glass products — Part 2: Float glass

IEC 62321-3-1, Determination of certain substances in electrotechnical products — Part 3-1: Screening test
methods — Screening of electrotechnical products for lead, mercury, cadmium, total chromium andtotal bromine
using X-ray fluorescence spectrometry

IEC 62321-4, Determination of certain substances in electrotechnical products — Part 4: Determination of
mercury in polymers, metals and electronics by CV-AAS, CV-AFS, ICP- OES and ICP-MS

EN 59, Glass reinforced plastics — Determination of indentation hardness by means of a Barcol hardness tester

EN 131-3, Ladders — Part 3: Marking and user instructions

© IS0 2024 - All rights reserved
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EN 10088-2, Stainless steels — Part 2: Technical delivery conditions for sheet/plate and strip of corrosion
resisting steels for general purposes

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

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

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

— IEC Electropedia: available at https://www.electropedia.org/

3.1
telescopiclladder
ladder consisting of three or more rung/step sections with telescopic stiles

Note 1 to enftry: See Figure 1.

Key
1  bracket
2 stile

A rung/s Lep: Section ]nr‘l(ihg mechanism

Figure 1 — Example of structure of a telescopic ladder

3.2
free-standing telescopic ladder
ladder (with rungs or steps) which has its own support with opening restraints

Note 1 to entry: See Figure 2.

© IS0 2024 - All rights reserved
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Key
1 oneoff

3.3
rung/step
section of |

3.4
bracket
partthata

Note 1 to en

3.5
locking in

mechanism or part that indicates that one rung/step section or part of one rung/step section

unlocked

3.6
rung/step

he opening restraints

Figure 2 — Example of structure of free-standingtelescopic ladder

section
adder that consists of one rung/step connected to.two telescopic stiles

[taches the rung/step to the stile

try: See Figure 1.

dicator

section lockinginechanism

mechanism that locks apung/step section

Note 1 to en

3.7
locking pi

try: See Figure 1.

n

part thatl

3.8

TRSEach Tung/step Sectiom and that s engaged wiern the focking mechamnisnTis tocke

protection system against squeezing
mechanism or part that minimizes the risk of squeezing when the ladder is shortened

39

release function

function w

3.10
ascendabl
part of the

hich releases the locking mechanism

e side
ascending leg consisting only of fully extended rung/step sections

© IS0 2024 - All rights reserved
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storage position
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position where none of the rung/step sections are extended

3.1.12
acceptance test

contractual test to prove to the customer that the item meets certain conditions of its specification

3.1.13
type test

conformity test made on one or more items representative of the production

4 Techpicalr cquil ement

4.1 Functional dimension

The size mark of the telescopic ladder is shown in Figure 3, and the numerical-relationshi

dimensions is shown in Table 1. It shall meet the requirements in Table 1.

Ly

o
T
'L

Figure 3 — Dimension of telescopic ladder

\I’J‘o
L
N
%

Table 1 — Functional sizes

Dimensions in|

p between

millimetres

b, b,
by where Where L;and L, Lg a
L;<3000 L;>3000
min. 280 340 b, +0.1xL, 0,5Lg 250 65°
max. — —a —a Ls+15 300 75°

2 The dimension b, for leaning ladders may be limited to a maximum of 1 200 mm at the discretion of the manufacturer.

4.2 Total load

The telescopic ladder is divided into two grades: I and II. The maximum total load that telescopic ladders can

bear are shown in Table 2.

© IS0 2024 - All rights reserved
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Table 2 — Maximum total load table

Grade m?(kg)

I 100

I1 150

a

Total weight of the operator and its load.

NOTE 1
load is equa

NOTE 2

1 to the sum of the weight of the personnel and the weight of the tools carried.

(stabilizing) the ladder.

It takes into account differences in height and weight in different parts of the world. The maximum total

Ladders are intended to be used by one person at a time, however this excludes any person footing

4.3 Mats

The main |
shall be pr
embedded

prials
part of the ladder (stiles, rung/step) should be made of fibre-reinforced engineering

The Barcol hardness shall be at least 35 in accordance with EN 59.

The content of heavy metals such as lead, cadmium, mercury and hexavalent\chromium in n

material p:

irts shall meet the requirements of IEC 62321-4 and IEC 62321-3-1¢

4.4 Protection

Screws ang

| nuts shall be secured against loosening.

It shall be impossible to separate rung/step sections without usihig an adapted tool.

The unlocK
is avoided

If only the
and the po
the manuf3

4.5 Surf

In order to
chamfered

The metal
At least thd

surfac

ing and sliding in of the ladder shall be possible‘in a safe way. Squeezing between the
lwhen the ladder is used in accordance to theuser instructions.

stopper is used to protect against squeezing between the steps, the distance betwee
bition where the user's hand is placed when the telescopic ladder is recovered as recom
icturer shall not be less than 80 mud.

ace finish

avoid injuries, accessible edges, corners, and protruding parts shall be free of burrs, fi
or rounded.

parts of the ladder;shall be smooth and flat, with chamfered edges and no sharp corne
following afiti-Corrosion treatment shall be carried out:

e anodization for aluminium alloy, which meets the requirements of ISO 7599;

— galva

ization for ferrous metal which meets the requirements of ISO 14713-2.

plastics. It

otected against penetration of water and dirt. The surface shall be smooth."The fibre shall be

bn-metallic

rung/steps

h the block
imended by

br example

['S.

Rotating el

ements shall be made of stainless steel.

4.6 Hinges (turning points)

The joints shall reliability connect the planes of the double rung/step ladders.

The hinge pin shall be secured against unintentional loosening. Pins shall have at least the same.

Strength as M 6 (5,3 mm) pins of steel 8,8. If the pin has several shearing points (piano hinge) there is no

restriction

The hinges

as to the hinge pin diameter.

shall satisfy the tests according to 5.4.10.

© IS0 2024 - All rights reserved
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4.7 Opening restraints

The legs of the standing ladders shall be prevented from opening beyond the normal use configuration by
means of opening restraints. If chains are used, all chain links with the exception of the first and the last one
shall be free to move.

The opening restraints shall satisfy the tests according to 5.4.10.

4.8 Rung/steps
Rung/steps shall have a textured surface on the working face to reduce slipping.

Rung/steps shall be firmly and permanently connected to the stiles. The width of rung/steps shall be less
than 80 mrp and at least 20 mm. The top surface of flat standing surfaces shall have an angle less than or equal
to 25° to thle horizontal. For leaning ladders, the angle related to the stile shall be 65° to 90° for rtijg/steps.

Rung/steps shall satisfy the tests according to 5.4.7 and 5.4.9.

4.9 Ladder feet
Bottom engls of the ladder shall be slip resistant.

The ladder|feet shall satisfy the tests described in 5.4.14.

4.10 Top of leaning ladders

The top of|the ladder shall be in a way that a 2-point area of ‘€ontact between the top of the ladder and a
vertical pldne can be ensured.

4.11 Locking of the rung/step sections
All extended rung/step sections are locked when:the ladder is in the position of use.

Every rung/step section shall have a lockingmiechanism for each stile. With ladder in position of|use it shall
be clearly yisible to the user that all of the locking mechanisms are locked or unlocked.

NOTE Visible indication can, for exariple, be a coloured area of a visible locking pin.

5 Testing methods

5.1 Appearance che¢k

With the npked eye;check whether the appearance of the test product has defects, such as expgsed fibres,
cracks, merhanicalrdamage or electric burns.

5.2 DimjenSion check

Measure the dimensions of each part with a tape or vernier caliper.

5.3 Marking durability test

The durability shall be checked by inspection and by rubbing the marking/user instruction lightly:
— first for 15 s with a cloth soaked in water;

— then for 15 s with a cloth soaked in petroleum spirit, e.g. n-hexane.

There shall be no reduction of legibility at the conclusion of the test. Adhesive labels, where used, shall not
have worked loose or become curled at the edges.

© IS0 2024 - All rights reserved
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hanical performance test

neral requirements

The tests shall conform with the following tolerances unless specified otherwise:

a) #*1 mm for the length measurement;

b) +5 mm for the measurement of the distance between the supports and the overhanging length
c¢) *1°for angle measurement;

d) =*1 % for static force;

e) =1 % fpr torque.

Tests shall

Where the
tested twig
ladder 180

new ladder.

Inspect the

5.4.2 Dr

Place the ¢
horizontal

be performed at a temperature between 15 °C and 25 °C.

> about the longitudinal axis and repeat 5.4.3 and 5.4.4. The second-test can be carri

pp test

xtended ladder in vertical position. Let the ladderfall in the direction of use from
position on a flat concrete floor by its own weight,Repeat the test with ladder rotated

the longitudinal axis.

Bring the |
After drop
— norup
the rel
the lod

there s

perma|
impairf

the co
the pr

As for the
test ladder

hdder back to storage position.

test, the following requirement shall beimet:

turing of parts shall be observed;

ease function and/or lockingiindicator shall work correctly;

king mechanism shall wotk correctly;

hall be no relative mevement between the connectors and the rung/steps;

nent deformation-is only acceptable providing the ladder remains fully functional and
the fitness forse, or safety, of the ladder;

plete ladder shall be fit for use;

teetion system against squeezing or entrapment shall be fully functional.

5.4.3 Strength test of stiles

ladder before testing to confirm condition and operation of all pails by fully extending

ascendable side cannot be determined by the construction of the product; the ladder shall be
e according to 5.4.3 and 5.4.4; conduct strength test and bending test on'ene side ther

rotate the
bd out on a

the ladder.

vertical to
180° about

it does not

ition for the

The test shall be carried out on the complete ladder. The test shall be carried out on the maximum extended
ladder according to the manufacturer's instruction.

Where the ascendable side cannot be determined by the construction of the product the ladder shall be
tested twice. For the second test the ladder shall be rotated 180° about the longitudinal axis. The second test
can be carried out on a new ladder.

© IS0 2024 - All rights reserved
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Dimensions in millimetres

Ry
F G
50 e }
<2
o*/ Ry
&

1 —

a) Whole ladder strength test diagram of the recliningladder

b) Whole ladder strength test diagram of the standing ladder
Key
F  testload
1  restraint

H the distance betweéen the rung nearest the centre of the ladder and the end of the ladder

Figure 4 — Strength test of stiles

Erect the ladder in its position of use at the maximum extension.

Ladders shall be erected at 65° with the top resting against a smooth vertical surface and with the base of
the ladder blocked to prevent it slipping [see Figure 4 a)].

The test load F according to Table 2 shall be applied to the rung/step or tread nearest to the centre of the
ladder and at a point 50 mm from the inside of one stile and distributed over a 100 mm of the length of the
rung/step or tread for a period of 1 min [see Figure 4 b)]. Care should be taken to apply the load smoothly.

The test load F according to Table 3 shall then be moved and applied to the highest rung/step where it's
allowed to stand on according to the manufacturer's instruction and at a point 50 mm from the inside of one

© IS0 2024 - All rights reserved
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stile and distributed over a 100 mm of the length of the rung/step or tread for a period of 1 min. Care should

be taken to

apply the load smoothly.

Where the test ladder includes a base stabilizer bar then clearance under both stiles of the ladder of a
minimum 10 mm shall be maintained throughout the test.

Upon completion of the test, remove the load and inspect the ladder. The following requirements shall be met:

no rupturing of parts shall be observed;
the release function and/or locking indicator shall work correctly;

the locking mechanism shall work correctly;

there

perma|
impairf

nent deformation is only acceptable providing the ladder remains fully functional'and

hall be no relative movement between the brackets and the rung/steps;

the fitness for use, or safety, of the ladder.

Table 3 — Ladders strength testload F

it does not

Grade

Total weight of the operator
and its load

m(kg)

Strength test g

(N)

Ladder class

G(N)

ad F

I

100 1000 Professional 100x10x1,8=1

800

11

150 1500 Professional 150%x10x1,8=2

/00

NOTE1 g=9
NOTE 2 saf

h

,81~10 N/kg,
ty factoris 1,8.

544 Be

The test sh
out on the
fixed to th
or where i
ladder shal
situated 2(

The suppol
the others
over a widt

A pre-load
of the pre-]
on the cent
as a functi

nding test of stile

all be carried out on the complete ladder) In the case of standing ladders, the test shall
omplete extended ladder. The test shall be carried out without supporting legs if not pe

F is a multiple part combination*ladder the ladder shall be tested twice. For the seco
| be rotated 180° about the longitudinal axis. The ladder shall be placed horizontally 9
0 mm from each end of tlieJadder.

'ts shall be cylindrical'with diameters between 25 mm and 100 mm and one shall be fr{
hall be fixed. The testToad shall be slowly placed in the middle of the ladder equally to
h of 100 mm, while avoiding applying by jerks.

of 100 N shall be applied for the duration of one minute. The position of the ladder aft
oad is the grigin for the measurement.” A testload F=G/2 (see Figure 5) shall be applie
re of the'ladder for a duration of at least 1 min. Thereby the maximum permissible def
n of the distance /; between the supports shall be:

be carried
rmanently

e ladder. Where the ascendable, side cannot be determined by the construction of the product,

nd test the
n supports

e to rotate
both stiles

er removal
1 vertically
ection f, .«

6

fmax =3

10—
A 1U IITIIT

A[l

© IS0 2024 - All rights reserved
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Dimensions in

Key
1 freerof
5.4.5 Lat

This test sh
The ladder

The suppol
the other s

The ladder

A pre-load
pre-load is

A test load
The deflec
Thereby th|

fmax =

ated support

e maximum permissible deflection f,,, as a function of the distance / between the suppo

Figure 5 — Diagram of strength and bending test 6fstiles

eral deflection test of the ladder
all be conducted on each ascendable side of the standing ladders.

shall be placed horizontally on supports situated 200 mm from each end of the ladder;

'ts shall be cylindrical with diameters between'25 mm and 100 mm and one shall be fr{
hall be fixed.

shall be placed in the lateral position,

of 100 N shall be applied for the duration of 1 min. The position of the ladder after ren

the origin for measurement.
F=G/6 (see Figure 6) shall'be applied to the lower stile equidistant from the supports.

ion is measured equidistant from the supports 1 min after loading.

00,51,

millimetres

e to rotate

oval of the

"ts shall be:

© IS0 2024 - All rights reserved
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Dimensions in

Key

1  the freq

5.4.6 Bottom stile ends test

Place the 1
is to be fix
rung/steps
the botton]
penetrated

If the laddd

A rigid loa
block shall
end is mea

To be able 4

A vertical force F of 1 100 N-(se€ Figure 7) is placed in the middle of the load block and is maintai

min. The p

The testis

rotated support

Figure 6 — Lateral deflection test

hdder laterally, with the longitudinal axis of the ladder in the horizontal position. The
ed to the support so that the stile ends overhang‘the supporting surface (see Figure
are bolted, riveted, or similarly fixed to the stile the edge of the support shall be i
lower edge of the assembling hole. If the rung/steps are fixed to the stile without the
the edge of the support shall be in line with'the lower edge of the rung/step.

r has a bar type stabilizer, then thistest is not carried out.

 block 50 mm wide is placed with its end up to and parallel with the end of the stil
rest on the stile and shall effect the whole width of the stile. The lateral deflection f
sured at the outer edge of the'load block in the longitudinal axis.

0 obtain a good rest against the stile, it is permitted to cut off a part of a slip resistant mat

ermanent deflection after removal of the test load together with any damages are notg

repeated ofvthe lower stile without turning the ladder.

The perm

Neither fr

?l

nent deflection fin each test shall not exceed 2 mm.

cture nor visible cracks are allowed.

millimetres

lower stile
| 10). If the
n line with
stile being

. The load
of the stile

erial, if any.

hed for one
d.

This test shall also be performed on supporting legs.

© IS0 2024 - All rights reserved
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F  testloa
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d on the rigid block

5.4.7 Ve

54.7.1 (

The laddet
instructior
after remo

Figure 7 — Test method of the bottom stile ends

rtical load on rung/steps

feneral

shall be erected in the position of use at the maximum anglé.allowed by the man|
s. A pre-load F of 200 N shall be applied for the duration of/l niin. The position of thd
val of the pre-load is the origin for measurement. The ladders shall not be moved/rep

this measufrement.

5.4.7.2 R

In the posi
the weake
rung/step

The maxin
the inner \

fung/steps — Locked position

Lion of use of the ladder, a test load F (see Table 3) shall be applied vertically on the nj
bt rung/step of any design evenly distributéd over a width of 100 mm and a depth e
hnd for the duration of 1 min (see Figure 8):

jum permanent deformation after removal of the test-load shall be less than or equal
ridth of the longest rung/step of each type measured underneath the tested rung/step

ufacturer’s
rung/step
laced after

id-point of
gual to the

to 0,5 % of

Figure 8 — Rung/steps strength test — Locked position

5.4.7.3 Rung/steps — Unlocked position

Set up the ladder in its position of use at the maximum extension. Ladders shall be positioned at 75° with the
top resting against a smooth vertical surface and with the base of the ladder blocked to prevent it slipping.

Standing ladders shall be erected according to the manufacturer's instructions.
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Rung/steps that can be used in two directions, e.g. hinge joint ladders, shall be tested in both directions.
Standing ladders shall be tested on both sides. Ladders that can be used as standing or leaning ladders shall
be tested in both configurations.

A vertical test load F (see Table 3) shall be applied for the duration of 1 min on the upper most rung/step
section allowed to be used according to the user manual as close as possible to the stile over a width of
100 mm while it shall be taken care that an applying by jerks is avoided (see Figure 9).

Before applying the load, unlock the rung/step locking mechanism of this rung/step section on the same
side where the load is applied.

After the load has been removed the ladder shall be put in storage position. Extend the ladder again. The
following requirements shall be met:

— no ruplturing of parts shall be observed;

— the release function and/or locking indicator shall work correctly;

— the lodking mechanism shall work correctly;

— there ghall be no relative movement between the brackets and the rung/steps;

— permanent deformation is only acceptable providing the ladder remains.fully functional and|it does not
impair| the fitness for use, or safety, of the ladder.

Figure-9 — Rung/steps strength test — Unlocked position

5.4.8 Torsion test of rung/steps

A torque M of 50.Nm (see Figure 10) shall be applied on the midpoint of the rung/step or step vig a 100 mm
wide clamping'device. The torque shall be applied alternately 10 times in clockwise and 10 times fin counter-
clockwise lIlirection for a period of 10 s each.

During testing there shall be no relative movement in the connection between stile and rung/step/step.
After the test a permanent deformation shall be 1° at maximum with a tolerance of +0,2°.

© IS0 2024 - All rights reserved
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\‘/ LF1

M=F-5

Figure 10 — Torsion test of rung/steps

5.4.9 Pull out test of rung/step

The fasten
one closest
than one n
different fi

The test s}
gradually i

The load shall be applied on the stiles as close as possible to the rung/step, not more than 50 m
The stile shall be supported on each side of the rung/step on pulley with grooves. The
on each side of the rung/step on the stiles-ah a surface of a maximum width of 50 mm|
hally divided to both sides of that rungy/step.

rung/step.
be applied
shall be eq

Grooved piilleys with a diameter between the.diameter of the stile and a diameter 1,5 times the ¢

this stile ar

After the t¢
with the m|

ng of three rung/steps shall be tested on a fully extended ladder. Thé test rung/steps j

hall be the

to the centre, one from the top third of the ladder and one from\the bottom of the ladder. If more

lethod of fixing the rung/steps to the connector has been used, at least one rung/step
xing method shall be tested.

nall be executed in the longitudinal direction of the\rung/step, and the pulling loa
hcrease, at least reaching the corresponding level of loead in Table 3 (see Figure 11).

e preferrable.

st, the ladder and the lockinig'mechanism shall function in all sections normally and in

Anufacturer’s instructions:

from each

d F should

m from the
oad F shall
The load F

liameter of

hccordance

Key
1
2

weaving tape
pulley with grooves

Figure 11 — Pull out test of rung/step
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5.4.10 Test of opening restraints and hinges of standing ladders

This test is for standing ladders or combination ladders used as standing ladders. For the purpose of this
test, the working position for these ladders is two parts connected at the top and secured against sliding
away from each other. Where a ladder is fitted with both automatic and manual restraint devices, only the
automatic device shall be employed. The engagement of a ladders manual restraint device is only permitted
where no automatic device is fitted.

NOTE1 Insome countries, the use of only manual restraint devices is not permitted.
NOTE 2  Alocking hinge is considered an automatic restraint device.

multidirectional rollers
benesliaible: The test is

Each leg of the ladder in the working position is placed on a platform provided with
(see Figurg he-effe i m b the o , !
to be cond

cte(li on a clean, smooth fir{ish concrete floor.
The test shall be carried out on a fully extended ladder.

The test lopd F (see Table 3) is divided into two F/2, respectively acting on the forceing of two fabric belts
(see Figurg 12). The width of each fabric belt is 100 mm. Wrap symmetrically and'vertically on the pedal
surface, arld the load should be applied on the top pedal. The fabric belt shopld be as close to|the ladder
frame as ppssible, and the load should last for 1 minute.

After remdval of the test loads, no visible permanent deformation shall ¢ccur on the hinge joinfs, opening
restraint devices and their attachments. The ladder shall not show-afiy visible damages such| as cracks,
indentations, etc. Permanent deformation is acceptable only if it doesatotimpair the fitness for use of the ladder.

Figure 12 — Test of opening restraint devices and hinges of free-standing telescopic ladder

5.4.11 Base slip test for leaning ladders

5.4.11.1 Ladders to be tested

All leaning ladders or ladders that may be used as a leaning ladder shall be tested. The whole ladder shall be
tested, and it shall be fully extended when testing, Where the ascendable side cannot be determined, the test

© IS0 2024 - All rights reserved
15


https://standardsiso.com/api/?name=14540d4eb30bb7f9310ebca4ea75aade

ISO 11671:2024(en)

shall be repeated. For the second test the ladder shall be rotated 180° about its longitudinal axis. Optionally,

asecond la

dder may be used.

Where ladders have stabilizing devices, they should be deployed in this test the way the manufacturer

designed.

In the case of combination ladders that may be used as a leaning ladder, they shall be tested as aleaning ladder.

The feet of

the ladder shall be new.

The surface supporting the base of the ladder shall be a sheet of float glass conforming to the requirements
of ISO 16293-2. The glass shall be of a suitable thickness to support the weight of the ladder.

The surfac

e supporting the upper end of the ladder shall be firm and smooth stainless steel, smo

th glass or

smooth hig

5.4.11.2 K

Prior to c3
supporting
clean-roon
hygiene wi

Prior to ca
suitable fo

The suppo

5.4.11.3 1

The ladder
Its feet shg
surface (s6
accurate td
shall be res

A datum shall be established at the base of the ladder as the origin of measurement for outward

of the feet

The air temperature shall be measured within 100 mm measured horizontally from the ladder f¢

height no g

The surfad
temperatu
during the

A vertical
down from

h-pressure laminate.

re-test procedures

rrying out the test, the float glass surface supporting the base of the ladder and f
the upper end of the ladder shall both be cleaned using pure industrial grade eth

'rying out the test, the feet of the ladder shall be cleaned with alow particulate, dry hy
Fuse in an ISO class 5 clean room in accordance with ISO 14644-1.

‘ting surfaces shall be left to dry for 20 min before positioning the ladder.

[est procedure

shall be positioned at an angle of 75° or the;maximum angle up to 75° permitted by
1l be on the float glass base and with thetop of the ladder resting against the upper
e Figure 16). Confirm the angle of thedadder is correct by measuring it with an in
within £0,5° positioned on the stiles/and adjacent to the base of the ladder. The base o
trained to prevent outward movement.

bf the ladder.

reater than 10 mmyfrem the float glass surface supporting the base of the ladder.

e temperature-ef-the float glass supporting the base of the ladder, the ladder feet :
e surrounding the feet shall be (20 + 2) °C before the testing and shall remain within
testing.

he surface
hnol, and a

| dry hygiene wipe. After cleaning remove any remaining ethanol with another cleafg-room dry
pe.

giene wipe

the design.
supporting
clinometer
the ladder

movement

ret and at a

ind the air
this range

Hownwards test load F=G (see Table 3) shall be applied to the midpoint of the fourth

rung/step

thetop of the ladder. The feet of the ladder shall be allowed to settle for a period of 2 1|nin.

The restra

nt preventing outward movement of the base of the ladder shall then be removed.

After a period of 1 min the restraint preventing outward movement of the ladder shall be replaced.

Measure any outward movement of the ladder feet relative to datum established for the origin of
measurement.

Repeat the

NOTE

test procedure 4 times.
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5.4.11.4 Testrequirement

The ladder feet shall not move outwards more than 40 mm with respect to the origin for measurement.

/

Key
F  testlod

1 restraipt

5.4.12 Te

5.4.12.1 (

Aim of the
vertically
stand upri

The follow
1) wunlocK

2) pull oy

d

5t of locking mechanism

yclic test of locking mechanism

bht in a fixture dising the test.
ng test cycléshall be conducted:

the rungystep (if needed);

fully e

hgaged;

Dimensions in millimetres

100

Figure 13 — Base slip test for leaning ladders

test is to check the-furictional reliability of the locking mechanism. Test shall be ¢
n the locking mechanisms of the bottom two extendable rung/step sections. The 1

t the bottom two rung/step sections as far as needed till both side locks are automd

arried out
hdder shall

tically and

3) apply avertical load of F=G/2 N on each stile for the duration of 3sto 5 s;

4) after removing the load, the release function shall be operated;

5) bring the ladder section in by its own weight. If not possible, it shall be forced down.

During movement the rung/step section locking mechanism and/or release function shall not be operated
or operated as little as practicable.

This cycle shall be repeated 4 000 times. The frequency of the cycles shall be selected in a way that dynamic
forces and frictional heating during the cycle of the test sample are minimized.
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The following requirements shall be met:
— the rung/step locking mechanism shall work in a proper way during and after the test;

— if there is visible damage on a rung/step after the cyclic test, test 5.4.7.2 (rung/steps strength test -
locked position) shall be performed again on that rung/step.

No lubricants shall be added before, or during, the test.

5.4.12.2 Static test of locking mechanism

The ladder shall be extended to its complete length and placed completely vertical.

agder, in the

A test load e a
direction of the lengt min.

After remdval of the test load, permanent deformation is only acceptable providing the ladder remains fully
functional pnd it does not impair the fitness for use, or safety, of the ladder.

Repeat for [the other stile.

Figure 14 — Locking device test

5.4.13 Cy¢lic test.of hinge joints

These test$ are conducted on all hinge joints types with an automatic locking device.

To test their operation, hinge joints (lateral and longitudinal hinge joint ladders) shall withstand the cyclic
tests. A pair of hinge joints comprising the maximum number of positions shall be subjected to a series of
4 000 cycles from the closed position to the fully open position. The hinge joint shall be locked and unlocked
in each of its positions during the course of each cycle at the normal utilization speed. No oil shall be added
to the hinge joints during the tests.

Automatic locking function shall operate with no manual intervention for a duration of 4 000 cycles.
After the test the following requirements shall be fulfilled:
— no rupturing of parts shall be observed;

— the release function and/or locking indicator shall work correctly;

© IS0 2024 - All rights reserved
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— the locking mechanism shall work;
— there shall be no relative movement between the brackets and the rungs/steps.

Permanent deformation or wear is only acceptable providing the ladder remains fully functional and it does
not impair the fitness for use, or safety, of the ladder.

5.4.14 Feet pull test

5.4.14.1 For ladder feet made of one part

Fix the ladder. Attach a fixing to the centre of a ladder foot. The force is to be applied in a direction most
likely to separate the foot from the stile

Aload of 150 N shall be applied for 1 min.

After the t¢st, the foot shall remain functional and show a separation from the stile of less than'6r eqyal to 4 mm.

5.4.14.2 Hor feet made of one part on stabilizer bars supplied by the ladder manufacturer

Prevent the¢ ladder from moving by placing stops around one pair of feet. Apply the force to a freq foot in the
position arnd direction most likely to separate the foot from the stabilizer bar:

Aload of 10 N shall be applied for 1 min.

After the test, the foot shall remain functional and show a movement from its original position ¢f less than
or equal to|4 mm.

5.4.14.3 Hor ladder feet and feet of stabilizer bars made of more than one part

The relevant testin 5.4.14.1 or 5.4.14.2 shall be perfornied. Additionally, the section of the foot thaft generates
resistance [to movement relative to the ground shall have a load of 150 N applied for 1 min in a lgcation and
direction that is likely to be the most critical, as determined by the tester. After the test, there shall be no
indication pf separation between the different(parts of the foot.

5.4.15 Asymmetrical bending test

5.4.15.1 General

The test shall be carried out-on the complete ladder. In the case of extending ladders and c¢mbination
ladders, the test shall be cafriéd out on the complete extended ladder. Sectional ladders shall be t¢sted at full
length with all permitted‘pieces.

Where the|ascendable side of the ladder cannot be determined by construction of the product it shall be
tested twige. For thetest on the second side a new ladder shall be used. Prior to carrying out theftest on the
second side ofthe new ladder, it shall be subjected to all of the preceding tests in the test sequerce given in
Table B.1 in Annex B. The ladder shall be placed horizontally with the climbing face uppermost on supports
situated 200 mm from each end of the ladder. The supports shall be cylindrical with diameters between
25 mm and 100 mm and one shall be free to rotate about its longitudinal axis and the other shall be fixed (see
Figure 15). Measure the clear span between the supports. This is regarded as the test span for the purpose
of this test. Apply a preload as given in Table 4, vertically, at the middle of the ladder, distributed over 50 mm
for a duration of 30 s, so that the stiles are loaded equally. Remove this load and establish a datum. Then
apply a test load as given in Table 4, to the centre point of one stile distributed over 50 mm. After a period
of not less than 30 s from the application of the full test load, by any convenient means, measure the vertical
deflection at the centre of the effective span of both stiles from the established datum.
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Table 4 — Loads for torsion test

Preload Test load
491 N 638 N

5.4.15.2 Testrequirement

When tested in accordance with 5.4.15.1, the difference between the deflections of the two stiles shall meet

Formula (1):

where
f1 is|the vertical displacement of the centre of the stile which was loaded;
f, is|the vertical displacement of the centre of the stile which was not loaded;

b, islthe external width of the ladder section at the location of the applied load [see Figure 15 c]].

Dimensions in millimetres

15D

b) Test load on the ladder
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c) Deformation after the load

pport

free rotated support

5.4.16 Du

5.4.16.1 (
This test i

The test hg
this test to

5.4.16.2 K

The standi
constraine
ladder (see

Two equal
load versu
the rung/s

The load aj
or until to
achieved.

The maxin{

teneral

d to a fixed part by elastic rope/tape to prevent excessive progressive movement of tH

loads P1 and P2 are applied to the standing ladder by testing apparatus following a w
5 time law of cycles: one load is applied to the topmost rung/step and the other one if
Lep in the middle of the ascendirg Jeg.

bplication shall continue untilthe defined load value is no longer maintained by the th

Figure 15 — Leaning ladder torsion test

rability test for standing ladders

for standing ladders or any ladder that can be used as a standing ladder.

s criteria of 10 000 cycles for non-professional class and 509000 cycles for professiong
be a conditioning test before the test of opening restraintssand hinges of standing ladc

rinciple

1] class and
lers.

ng ladder is placed in position of use on the testing surface with the 4 standing ladder stiles

Figure 16).

the collapse of standing\ladder or until the defined number of cycles for each clas

um number of cycles'is registered.

e standing

ell-defined
applied to

rust device
s has been
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Dimensions in millimetres

Key

P, and P,

5.4.16.3

The two lo
shall be thg
range: (60

5.4.16.4 '}

Stainless s
used as tes

For cleanin
ISO class 5

stainless steel
equal loads

Figure 16 — Scheme of principle of the durability test for standing ladder

'hrust surface/pad

hds shall be applied to the rung/step by @cylindrical rubber pad as thrust surface. Pad
following: 60 mm of diameter and ahieight of 25 mm. Pad shore hardness shall be in th
t 5) SHA.

[esting surface

eel plate such as numbér 1,430 1, type 2B (cold rolled ground) conforming to EN 1008
ting surface. The plates shall be cleaned before testing.

g use pure industnial grade ethanol, and a low particulate, dry hygiene wipe suitable fi
clean room acecording to ISO 14644-1. After cleaning remove any remaining ethanol w

dimension
e following

B-2 shall be

ruseinan
th another

ible for use

clean-room dry hygiene‘wipe.

Prior to cajryingwout'the test, the feet of the ladder shall be cleaned with a dry hygiene wipe suits
in an ISO classé'\clean room according to 1ISO 14644-1.

The supportifgsurfacesshal-beleftto-dryfor20-minbeforepositioninstheladder

5.4.16.5 Elastic ropes/tapes

The four elastic ropes/tapes shall be installed in order to maintain the ladder position during the test in
an average position respect to the initial position. The characteristics of the ropes/tapes shall not produce
measurable changes in the constraint of simple support between the base of the uprights and the test

surface.

5.4.16.6 Test condition — Ambient condition

The ambient temperature shall be (20 = 5) °C before testing and remain within this temperature range

during the

test.
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