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Foreword

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

The proced d e ) e are
described in the ISO/IEC D1rect1ves Part 1.In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

rawn to the possibility that some of the elements of this document may\be the subject of
4. ISO shall not be held responsible for identifying any or all such patent rights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific termp and
expressions |related to conformity assessment, as well as infermation about ISO's adhererce to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 136, Furniture.

Any feedback or questions on this document should be directed to the user’s national standards bpdy. A
complete listing of these bodies can be found atwww.iso.org/members.html.
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ISO 47

Introduction

69:2022(E)

The aim of this document is to provide furniture manufacturers, designers and developers with
comparable information regarding the performance of all types of hinges pivoting on a vertical axis and

their components.

The tests consist of the application of loads, forces and velocities simulating normal functional use, as

well as misuse, that can reasonably be expected to occur.

With the exception of the corrosion test in Clause 6.4, the tests are designed to evaluate properties

without regard to materials, design/construction or manufacturing processes.

The 's}trength and durability tests only relate to the hinges and the parts used for the-att
mouniting plates and screws).

The sfrength and durability tests are carried out in a test frame with specified properties,

The t¢st results are only valid for the hinges tested. These results are used te represent the
of prqduction models provided that the tested model is representative of'the production n

ichment (e.g.

performance
odel.
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INTE

RNATIONAL STANDARD ISO 4769:2022(E)

Hardware for furniture — Strength and durability of hinges
and their components — Hinges pivoting on a vertical axis

1 S

cope

This document specifies test methods and test parameters for the strength and durability of all types of

hing
With
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3.1
catch
devic

EXAMPLE magnetic catch or a self-closing or self-opening mechanism

3.2

$0 Online browsing platform:‘available at https://www.iso.org/obp

s nivating on a vertical axis and their comnonents for all fields of annlication
T =] T Tr

Lhe exception of corrosion, ageing and the influence of heat and humidity are notiincl

ormative references

bllowing documents are referred to in the text in such a way that'spme or all of
tutes requirements of this document. For dated references, onlyZthe edition cited
ed references, the latest edition of the referenced document (including any amendmg

D70-2, Paints and varnishes — Determination of resistance£oyhumidity — Part 2: Cong
bt exposure with heated water reservoir)

127:2003, Wood-based panels — Determination of density

erms and definitions

e purposes of this document, the folowing terms and definitions apply.

C Electropedia: availabl€ at https://www.electropedia.org/

device
b that keepsor-pulls a door in place, but does not require a second action in order to 1

damy

uded.

their content
applies. For
ents) applies.

lensation (in-

0:2011, Particleboards and fibreboards — Deterimination of resistance to axial withdrawal of screws

1d IEC maintain terminology databases for use in standardization at the following addresses:

elease it

er

mechanism which stops the movement of a door gently

4 Test conditions

4.1

General

The hinges shall be assembled/mounted/adjusted according to the instructions supplied with it.

If mounting, assembly or adjustment instructions are not supplied, the most adverse configuration shall
be used and the mounting or assembly method shall be recorded in the test report. Fittings shall be
tightened before testing and shall not be re-tightened unless specifically required in the manufacturer’s
instructions. If the configuration has to be changed to produce the worst-case conditions, this shall be
recorded in the test report.

© IS0 2022 - All rights reserved
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The tests shall be carried out in indoor ambient conditions at a temperature between 15 °C to 27 °C. If
during a test the temperature is outside of the range of 15 °C to 27 °C, the maximum and/or minimum
temperature shall be recorded in the test report.

Hinges which include structural hardware parts made of hygroscopic plastic materials (e.g. polyamide)
shall be conditioned at (23 % 2) °C and at a relative humidity of (50 £ 5) % for 7 days before testing.

NOTE For accelerating the conditioning process, ISO 1110 [ can be used.

If a test cannot be carried out as specified, the test shall be carried out as closely as possible to that
specified. Any modification to the test method shall be technically justified and recorded in the test
report. Before beginning testing, visually inspect the hinges and components thoroughly. Record any
defects to eljminate any assumption that they have been caused by the tests. Carry out measurements
if specified.

4.2 Appli¢ation of forces

The forces ir] the static load tests shall be applied sufficiently slowly to ensure that negligible dyhamic
force is applipd. Unless otherwise specified, each force shall be maintained for netless than 10 s and not
more than 1% s.

The forces in durability tests shall be applied at a rate to ensure that excéssive heating does not o¢cur.

The forces mlay be replaced by masses. The relation 10 N = 1 kg shall be used for this purpose.

4.3 Toler3dnces

Unless otherise stated, the following tolerances are appligable:

Forces: + 5 % of the nominal force;
Velocities: + 5 % of the nominal velocity;
Masses: + 1 % of the nominal mass;
Dimensions: + 1 mm of the nominal'dimension;
Angles: t+ 2° of the nominal angle.

The accuracy for the positioning of forces shall be = 5 mm.

NOTE For the purposes{of uncertainty of test, test results are not considered to be adversely affected when
the above tolefrances areniet.

4.4 Sequencé of testing

The tests shallbe carried out in the same sequence as the clauses are numbered 1n this document. If the
clause sequence is not followed, the sequence shall be recorded in the test report.

4.5 Inspection and assessment of results

Before and after the completion of each test carry out the inspection as specified, after using adjustment
device, if available.

Record any changes that have taken place since the initial inspection.
The inspection shall include at least the following:
a) fracture of any component or joint;

b) loosening of any joint intended to be rigid, which can be demonstrated by hand pressure;

2 © IS0 2022 - All rights reserved
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c) deformation or wear of any part or component such that its functioning is impaired;

d) loosening of any means of fixing components;

e) any impaired function of a component or part.

5 Test equipment

5.1

Unles

General

otherwise specified, the tests may be applied by anv suitable device because re

ults are not

deper

The ¢
allow

5.2

Mass

5.3

The
const|

NOTE
perfor

Hingg

dent upon the apparatus.

quipment shall not inhibit deflection of the test door, i.e. it shall be able to move g
the deflection of the test door during testing.

Masses

s shall be designed so that they do not reinforce the structure or re“distribute the st

Test frame

ests specified in 6.2 and 6.3 shall be carried out inva test frame (see Figure 1)
Fucted that the deformation under the applied loads*is-ho more than 1 mm.

The test performance of the components in*the test frame can only be used as a
mance of the piece of furniture.

s for wooden doors shall be mounted on particle board, 5.4, unless otherwise specifi

Hinge

instructions.

The position of hinges and components on the door and the test frame as well as the size 3

thed

In cas
recor
speci

s for other materials (e.g. glass, metallor plastic) shall be mounted according to the mz:

or shall be as specified by the manufacturer, see Annex A.

es where the door paxrameters (e.g. height, width, mass) are not specified by the nj
 this situation in_thetest report and the tests may be carried out using the standa
ied in Annex B, se¢*Table B.1 and Figure B.1.

o that it will

Iresses.

which is so

guide to the

ed.

inufacturer’s

nd weight of

lanufacturer,
rd door sizes

©ISO

2022 - All rights reserved


https://standardsiso.com/api/?name=04d66fae84ca37ac5a5f73aa12386ffc

ISO 4769:2022(E)

b

Key

1 testdoor
2 testsides
3 test framg

5.4 Partidle board properties

The properties of'the particle board shall be as specified in Table 1.

Figure 1 — Test frame and test door

Table 1 — Particle board properties

Property Standard Requirement
Face withdrawal of screws EN 320:2011 1100+ 100N
Density IS0 9427:2003 0,65 + 0,05 g/cm3

© IS0 2022 - All rights reserved
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6 Test procedures and requirements

6.1 General
For the following tests, three sets of hinges shall be used as follows:
The first set shall be used for the first test sequence specified in 6.2.

The second set shall be used for the second test sequence specified in 6.3

The third set shall be used for the corrosion test specified in 6.4.

All ovlerload and functional tests shall be carried out according to the same columny(1;2 or 3) in Annex B.
6.2 |Overload tests

6.2.1| General

Hardyvare or hinges that belong to level 1 (see Table B.2) shall notle tested.

6.2.2| Vertical static overload

Load fthe door as shown in Figure 2 with the mass specified in Annex B (see Table B.2). The mass shall
be sugpended 100 mm from the edge furthest from the'hinge.

Openjand close the door 10 full cycles (back and ferth) from a position 45° from fully closed to a position
10° frjom fully opened, up to a maximum of 135° from the fully closed position.

Open|ng and closing can be done by handasing 3 s to 5 s for opening and 3 s to 5 s for closing.

The door and/or hinges shall not becoirie detached.

© IS0 2022 - All rights reserved 5
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Key
1  test framg
2 testsides

6.2.3 Hori

This test appllies only to hinges with a maximum opening angle < 135°.

Figure 2 — Vertical static overload

zontal static overload

Apply the ho

Fizontal static load specified in Annex B (see Table B.2) 10 times perpendicular to the|plane

of the door on its horizontal centreline 100 mm from the edge furthest from the hinge, as shown in

Figure 3.

The door, hinges or their components shall not become detached.

© IS0 2022 - All rights reserved
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Figure 3 — Horizontal static load

6.3 |Functional tests

6.3.1| General

During testing according to 6.3, the test door shall be loaded according to Annex A or Annégx B.

6.3.2 —Operating forces

6.3.2.1 General

The operating forces shall be measured before and after the durability test. The measurements of
operating forces shall be made with the door unloaded.

6.3.2.2 Closing force, hinges with self-closing mechanisms
The closing force of hinges with self-closing mechanisms shall be measured as shown in Figure 4.

Before measuring the closing force F, the door shall be fully opened 10 times by hand.

©1S0 2022 - All rights reserved 7
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The door shall be moved slowly towards the closed position. The static closing force shall be measured

1+0’§ mm before the fully closed position.

at a position -0

NOTE The closing speed can have an influence on the measured closing force. It is suggested to keep it as
slow as possible, approximately 1 mm/s. In case of damper mechanisms, it can be necessary to reduce the closing
speed to obtain the maximum self-closing force.

During the measurement, the opening and closing forces shall be applied perpendicular to the front.

The closing force of hinges with self-closing spring mechanism shall not be less than 0,5 N before and
after the durability test.

8 © IS0 2022 - All rights reserved
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Dimensions in millimetres
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Key
1 tgstdoor (Seefigure 1)
2 1p0mm
3 dperheight
4  half door height
a

Measuring point.
F, closing force

Figure 4 — Measuring the closing force F,
6.3.2.3 Opening and closing forces

The opening and closing forces, F, shall be measured at the measuring point, see Figure 4, through the
full opening angle using a constant and slow opening/closing speed.

©1S0 2022 - All rights reserved 9
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The opening and closing forces shall not be more than 20 N before and after the durability test.

NOTE In case of damper mechanisms, it can be necessary to reduce the opening/closing speed to obtain the
forces.

6.3.3 First vertical static load test

Load the door as shown in Figure 2 with the mass specified in Annex B. The mass shall be suspended
100 mm from the edge furthest from the hinge.

Open and close the door 10 full cycles (back and forth) from a position 45° from fully closed to a position
10° from fully opened, up to a maximum of 135° from the fully closed position.

Opening and|closing can be done by hand using 3 s to 5 s for opening and 3 s to 5 s for closing;
Carry out ingpection and assessment according to 4.5 without the test load.

After the test, the hinges and their components shall fulfil their functions.

6.3.4 Firsthorizontal static load
This test applies only to hinges with a maximum opening angle < 135°.

Apply the hofizontal static load specified in Annex B 10 times perpendicular to the plane of the dgor on
its horizontall centreline 100 mm from the edge furthest from the hinge, as shown in Figure 3.

Carry out ingpection and assessment according to 4.5 without the test load.

After the tesf, the hinges and their components shall fulfil their functions.

6.3.5 Slan} shut
The door shdll be closed by means of a string or.€ord attached to the back of the door.

The cord shall act at the point a, see Figure 5, perpendicular to the face of the door, when it i§ fully
closed and shall not change direction bysamrangle greater than 20° during movement.

The test masp shall act until 10 mm before the door is fully closed. The mass shall fall through a digtance
of 300 mm. The test shall be carried out as shown in Figure 5.

Open the do¢r to starting pgsition. Determine the mass, m1, required to initiate moving the doof. The
test mass frgm Annex B shall/be the mass, m2.

Slam shut the door 10 times using the masses (m1 + m2).

Where damplersaréused, slam shut the door for additional 100 times using the masses (m1 + m3)|If the
minimum mass-of m3 does not cause the slam to override the damper function, increase the value
in steps of 1 i i ~ - i i
Annex B.

10 © IS0 2022 - All rights reserved
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Dimensions in millimetres

| \\

Key

1 tgstdoor (see figure 1)
2 dpor width

3 dpor height

4 hplf door height

5 njasses m1 + m2

Figure 5 — Slam shut at point a

Carry| out inspection and assessment according to 4.5.

After the test, the hinges and their components shall fulfil their functions.

6.3.6 Determination of reference point for the door sagging

The reference point shall be determined on the closed test door before the durability test 6.3.7 (see
Figure 6).

©1S0 2022 - All rights reserved 11
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10

-
T,

Dimensions in millimetres

1 testdoor

a Referencd
b Testside
Z  door sagg

(closed position)
edge.

banel.

ing

6.3.7 Durability

Attach two 11
Figure 7).

f;%;l__;___n__;

—
[

Figure 6 — Measuring the door sagging

hasses, 1 kg each, one op each side of the door at the middle of the vertical centreling (see

Fully open the door to a maximum of 130° and fully close it for the number of cycles (back and forth)

according to

Annex B, withoutforcing built-in stops in the open position.

12
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Key

=
Juny

kg masses
Figure 7 — Durability test of pivoted doors

The door shall be gently epened and closed at each cycle without forcing dampers and/or ¢atch devices
including self-opening-and self-closing mechanisms. If the hinges have dampers and/or cptch devices,
including self-opening“and self-closing mechanisms, these shall be allowed to operate correctly
accorfing to theirdfuiiction at each cycle.

The rate shalkbe’a maximum of 6 cycles per minute with the pause in the closed position. When dampers
start fo funetion, the angular velocity can be (45 + 20)°/s.

Carry| oat inspection and assessment according to 4.5 without the test load.

After the test, the hinges and their components shall fulfil their functions.

6.3.8 Deflection (sagging) test

After the durability test and after removing the two 1 kg masses, the sagging (z in Figure 6) shall be
determined before and after using adjustment systems. The accuracy of the measurement shall be
0,1 mm.

The sagging before using adjustment systems shall not exceed 0,5 % of the width of the door.

©1S0 2022 - All rights reserved 13
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6.3.9 Second vertical static load

Load the door as shown in Figure 2 with the mass specified in Annex B. The mass shall be suspended
100 mm from the edge furthest from the hinge.

Open and close the door 10 full cycles (back and forth) from a position 45° from fully closed to a position

10° from full

Opening and

y opened, up to a maximum of 135° from the fully closed position.

closing can be done by hand using 3 s to 5 s for opening and 3 s to 5 s for closing.

Carry out inspection and assessment according to 4.5 without the test load.

After the tes

6.3.10 Sec
This testap

Apply the ho

its horizontal centreline 100 mm from the edge furthest from the hinge, as showiin Figure 3.

Carry out ins

After the tes

6.4 Corro
The corrosio
Requirement

With the exc
parts which
maintained.

If the corros
information

]

all
TuInl

el h - el - b= 1 1l et - L dnn
[, LIIT lllllscb dITU LTI COLITPUIITIILS SIIdll IT LIICIT TUIICUIUILS.
nd horizontal static load
lies only to hinges with a maximum opening angle < 135°.

rizontal static load specified in Annex B 10 times perpendicular to theplane of the dd

pection and assessment according to 4.5 without the test load.

[, the hinges and their components shall fulfil their functiens.

Sion resistance
h test shall be carried out when required on the third set of hinges according to I1SO 61
: 3 cycles AHT.

eption of cutting edges, screw slots, rivet heads, aluminium and moulded parts of zi
are visible when the hinges are mounted shall show no corrosion. The function sh

ion test has not been carried out, information on this shall be included in the pr
[Annex A).

or on

b70-2.

nc, all
all be

oduct

7 Testreport

The test repgrt shall include at least the following information:

a) referencp to this dec¢ument and the applied requirement document;
b) descriptjon ofithe hinges tested and the test door parameters;
c) any defects-observed before testing;

d) testresults according to subclauses 6.2.1 to 6.4;

e) details to be included in the product information (Annex A);
f) load and test rate used for the durability test;

g) details of any deviations from this document;

h) name and address of the test facility;

i) date(s) of test.

14
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