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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 7173:2023(E)

Furniture — Chairs and stools — Determination of
strength and durability

1 Scope

This document specifies test methods for the determination of strength and durability of the
cati i i eri esi struction or

This document does not apply to children’s highchairs, table mounted chairs and bdthseats.

Test methods for the assessment of ageing, degradation, ergonomics and electrical funcfions are not
included.

The tgst methods are not intended to assess the durability of upholstery-materials.

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced-document (including any amendmg¢nts) applies.

ISO 48-4, Rubber, vulcanized or thermoplastic —SDetermination of hardness — Part 4} Indentation
hardress by durometer method (Shore hardness)

3 Terms and definitions

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

ISO apd [EC maintain terminol@gy databases for use in standardization at the following addresses:

]

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

— 1EC Electropedia:@vailable at https://www.electropedia.org/

31
strudgture
load hearingparts of furniture such as the frame, seat, backrest and arm supports and sugpension

3.2
legrest
extension of the seat area intended to support the legs of the user

Note 1 to entry: A legrest can or cannot be permanently attached to the structure of the item of seating and may
not be suitable for use as an item of seating itself.

3.3

footrest

extension of the seat area, whether attached or not to the structure of the item of seating, intended to
support the feet of the user

©1S0 2023 - All rights reserved 1
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3.4

work chair

swivelling chair, with or without arm rests, for use by one adult for office work (for example working
with a computer), whose upper part, which includes the seat and backrest, is supported on a single
column and can rotate in the horizontal plane and is at least adjustable in height

3.5
backrest
element that supports the back of the user higher than 200 mm above the seat loading point

3.6

armrest
part of the sdating able to support the arms of the user when seated, 100 mm or higher above the llleight
of the seat lopding point

3.7
armrest length
horizontal djstance along the armrest within an envelope down from the top of the armrest that is
20 mm deep

Note 1 to entrjy: See Figure 1.

Dimensions in millignetres

0¢
20

[

| 1 |
L - -
]

U 1/’ H : 1

Key
1 armrest
I; armrestl¢ngth

Figure 1 — Armrest length

[SOURCE: ISO 24496:2021, 3.3, modified - "horizontal" added and Note 1 to entry adapted to correct
Figure number.]

3.8
multiple seating unit
unit with a seating surface wider/longer than 1 100 mm

3.9

lounger

item of seating intended for reclined posture with at least one backrest position such that backrest
angle is 45° or less to the horizontal, and a leg rest which is an integral part of the product and intended
to support the full body mass of a user

Note 1 to entry: See example in Figure 37.

2 © IS0 2023 - All rights reserved
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single column seating
item of seating, whose upper part, which includes the seat, is mounted on a single support with a
diameter of up to 120 mm at its narrowest point

4 General test conditions

4.1

Preliminary preparation

The furniture shall be tested as delivered. Knock-down furniture shall be assembled according to the

instr
diffen
tighte

For s
accor
This 5
of the

Unles

ent ways, the most adverse combination shall be used for each test. Knock-dowm(fitt
ned before testing. Further tightening shall not take place.

pating that is designed to be fixed to the structure of a building, the“unit shall
ding to the manufacturer’s instructions to a structure representative.of the service
tructure shall be sufficiently strong and stiff to eliminate the possibility of it affectir
test.

conditions for at least 24 h immediately prior to testing.

The t

bsts shall be carried out at indoor ambient conditions. However, if during a test the te

outsidle the range 15 °C to 27 °C, the maximum and/or minimum temperature shall be re

testr

4.2

bport.

Application of forces

The fi
dyna(ntﬂc load is applied. The forces in durability tests shall be applied sufficiently slowly t

kinet

Unles
dural

c heating does not occur.

5 otherwise stated, static forces shall be maintained for (10 * 2) s. Unless othet
ility forces shall be maintained for (2 £ 1) s, not more than 20 times per min.

The f¢rces may be replaced by-masses. The relationship 10 N = 1 kg shall be used.

combined in
ings shall be

be mounted
installation.
g the results

s otherwise specified by the manufacturer, the sample for testshall be stored in indloor ambient

mperature is
rorded in the

rces in durability and static load tests shall be applied sufficiently slowly to ensure that negligible

b ensure that

wise stated,

4.3 |Tolerances

Unless otherwisg stated, the following tolerances are applicable to the test equipment:

— Horces: +5 % of the nominal force;

— Masses: +1 % of the nominal mass;

— Dimensions: +1 mm of the nominal dimension for dimensions 0 up to 200 mm;
+0,5 % of the nominal dimension for dimensions > 200 mm;

— Velocities: +10 % of the nominal velocity;

— Angles: +2° of the nominal angle.

Test forces, masses, dimensions, velocities and angle used to perform the test shall be targeted at the
nominal values specified and shall be subjected to the above tolerances.

© IS0 2023 - All rights reserved
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The accuracy for the positioning of loading pads and impact plates shall be +5 mm.

NOTE

when the above tolerances are met.

5 Test equipment and apparatus

5.1 Gener

al

For the purposes of uncertainty measurement, test results are not considered to be adversely affected

The equipment shall not inhibit deformation nor cause unnatural deformation of the unit/component,

i.e. it shall beable tomove so thatit can follow the deformation of the nnif,/r‘nmpnnpnf dnring testing.

All loading p|
point shall b
be in the dir¢

If a loading pad tends to slide, use a slip resistant material between the loading pad and the foq

loading pads

The tests ma
applied force
described in
in 5.12 shall

5.2 Seatlq

The loading |
at one end.

The contour;
loading poin

The mass di{

ads shall be capable of pivoting in relation to the direction of the applied force..The
e as close as practically possible to the load surface. The point of application of forcg
ction of the pivoting point of the loading pads.

(5.9).

y be performed using any suitable device because results are‘dependent upon cor
s and not upon the apparatus. Exceptions include cases of impacttests where the app3
5.10 and 5.11 shall be used and the armrest durability test Where the apparatus desd
pe used.

pading point template

boint template consists of two shaped members (see Figure 2) fastened together by a

of the shaped surfaces are so devised as'to sink into the upholstery. For this purpos
template, with an additional mass applied at the seat loading point, shall be (20+(1))

tribution of different components’of the template as shown in Table 1.

Table 1 — Massdistribution of template components

Mass of the seat Mass of the back Mass of the addi-
. . . Total mass
portion portion tional mass
(kg) (kg) (kg) (kg)
2+1) (1,7+0,7) (16 £ 1,5) (20'))

The loading
assembly is s

hown'in Figure 3 b).

pivot
shall

m for

rectly
ratus
ribed

pivot

e, the

point.template is marked as shown in Figure 3 a). An example of loading point template

© IS0 2023 - All rights re
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Dimensions in millimetres

1 \
107
2
l ||
= \
\
(=}
P =
\ 3
D b
6 II 5\7k
[¥al
o
& P I
»
\ &
7/' 20 8 / 87 20
Key
1  tap of back portion 6 seatportion
2 re¢ar of seat portion 7  front of seat portion
3 bpck portion 8  bottom of back portion
4  s¢atloadingpoint (A) 9 loading point for additional load (D)
5 bhackloading point (B) P pivot point

© IS0 2023 - All rights reserved 5
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Dimensions in millimetres

130
3\\0
5\ l"
B o
LL( L
65 5
Nl o
D Qo 7 AN PN
/ \vc N ~
o
j S P ‘\ H- ™~
| 7 N S
— =

A S0

50

50

a) Marking of the loading point template

bYE leofloadi : ] bt

Key

1 typical section of back portion 7  mark to fix 90°

2 typical section of seat portion A seatloading point (chairs)

3 back portion B backloading point (chairs)

4  flange (rigid) C seatloading point (stools)

5  straight edge for the determination of seat or backrest inclination D loading point for additional load
6  seatportion P pivot point

Figure 3 — Loading point template

6 © IS0 2023 - All rights reserved
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Aline is drawn on the back portion, so that the template can be positioned easily with the two members
at 90° to each other.

5.3

Floor

The floor shall be horizontal, flat and rigid with a smooth surface. For the back and arm rest impact
tests (6.25 and 6.26), the drop test (6.27) and the backward fall test (6.28), the floor shall be faced with
a 2 mm thick layer of rubber with a tests hardness of Shore A according to ISO 48-4 or a steel plate with

amin

5.4

imum thickness of 5 mm, placed directly on the floor.

Stops

Stops
wher
preve

5.5
The 5

are used to prevent the item from sliding but not tilting, no higher than 12 mm,) ex
e the design of the item necessitates the use of higher stops, in which case the’low
nt the item from moving shall be used.

Seat loading pad

The

5.6

The {
which
Figur

eat loading pad is a naturalistically shaped rigid indenter with“a~hard, smooth su

over;[j dimensions within the limits according to Figure A.1 and Figave A.2.

sign of the seat loading pad shall be in accordance with Annex A.

Smaller seat loading pad

has a convex spherical curvature of 300 mm¥ 5 mm radius with a 12 mm front edg
e 4).

Dimensions
e

/

S
>
<

cept in cases
rest that will

rface having

maller seat loading pad is a rigid circular object 200 mm in diameter, the loading surface of

e radius (see

in millimetres

Figure 4 — Smaller seat loading pad
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5.7 Backloading pad

The back loading pad is a rigid rectangular object 200 mm high and 250 mm wide, the loading surface
of which is curved across the width of the pad with a convex cylindrical curvature of (450 + 10) mm
radius and with a 12 mm radius on all front edges (see Figure 5).

Dimensions in millimetres
*/

&
Q

»

|
!
|
i
|
|
|
|
|
|
|
|
|
|
200

250

Figure 5 —Back loading pad

5.8 Local Joading pad

The local loafling pad is a rigid cylindrical object 100 mm in diameter, with a flat face and a 12 mn} edge
radius.

5.9 Foam ffor use with leading pads

The foam forf use with loading pads shall be a foam sheet with a thickness of 25 mm and a bulk d¢nsity
of (120 + 25)|kg/m3:The foam shall be attached to the loading pads or alternatively positioned between
the loading gad‘and the test structure.

NOTE When the foam is used with loading pads it is attached to the loading pads or alternatively positioned
between the loading pad and the test structure.

5.10 Seat impactor

5.10.1 General

The seat impactor is shown in Figure 6. The impactor is comprised of the following elements.

5.10.2 Circular body

The circular body is 200 mm in diameter, separated from the striking surface by helical compression
springs and free to move relative to it on a line perpendicular to the plane of the central area of the

8 © IS0 2023 - All rights reserved
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striking surface. The body and associated parts minus the springs shall have a mass of (17 * 0,1) kg and
the whole apparatus, including mass, springs and striking surface, shall have a mass of (25 * 0,1) kg.

5.10.3 Springs

The springs shall be such that the nominal spring rate of the combined spring system is (7 + 2) N/mm
and the total friction resistance of the moving parts is less than 1 N.

The spring system shall be compressed to an initial force of (1 040 + 5) N (measured statically) and
the amount of spring compression movement available from the initial compression point to the point
where the springs become fully closed shall be not less than 60 mm.

5.10.4 Striking surface

The striking surface shall be a rigid circular object, 200 mm in diameter, the face-of which|has a convex
spherjical curvature of 300 mm * 5 mm radius with a 12 mm front edge radius,

Key
1  joint oflifting device not inhibiting free fall

Figure 6 — Seatimnactor
O r

5.11 Impact hammer

Hammer with a cylindrical pendulum head having a mass of (6,5 * 0,07) kg, supported from a pivot by
a steel tube of 38 mm in diameter and with a wall thickness of 2 mm having a mass of (2 * 0,2) kg. The
pendulum arm shall be pivoted by a low friction bearing (see Figure 7).

©1S0 2023 - All rights reserved 9
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Dimensions in millimetres

|
|
LT .
| S
2 N\ |
| 1
3 |
. V]
I A M~
R61 I s
81
121 20 188
I
Key
1 pendulurh head, steel mass 6,4 kg
2 hard woqd
3 rubber (30 * 10) shore A according t0.ISO 48-4
4 pendulurp arm, steel tube @ 38 x.2.mm; mass 2 kg + 0,2 kg
5  pivot poipt

Mass of alssembly 1 + 2 + 3.=6,5 + 0,07) kg

Figure 7 — Impact hammer

5.12 Armrestdurability test apparatus

Test apparatus capable of applying a cyclic force simultaneously to both armrests of a seat (see Annex B).

The forces shall be applied through an armrest loading device in principle operating as shown in
Figure 8.

The apparatus shall be capable of applying forces at varying angles to the vertical. It shall be adjustable
both vertically and horizontally, and set as specified in 6.20. The apparatus shall be capable of freely
following the deformation of the armrests during testing. The length of the loading pad shall be 100 mm
with the force acting through the centre of its length.

10 © IS0 2023 - All rights reserved
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Dimensions in millimetres

Key
F force

Figure 8 — Armrest durability test - Armrest loading device

5.13Test surface for castor testing

Test qurface, which is a horizontal, flat, smooth and rigid steel surface.

5.14|Front load locator device
Used for locating the loading points for front static load test and front durability test.

The device shall be as specified in Anhek C.

5.15|Loading discs

Discs|with a mass of 10 kg each, with a diameter of 350 mm and a thickness of 48 mm. The centre of
gravify shall be the centreiof the disc. The surface friction of the disc (disc to disc) shall be such that the
force [to initiate moveniént shall be 31 N + 9 N.

6 Test procedures - Seating other than work chairs

6.1 |Geéneral

Unless otherwise specified, the tests shall be carried out in the configuration most likely to cause
failure.

Except in the case of test 6.13, a layer of foam (5.9) shall be positioned between the loading pads and the
test structure.

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 shall be recorded in the
test report.

In Annex E loads, forces and cycles are suggested to ensure that the test methods are of use where no
requirements document is available, or to assist in the development of one. See also Annex D where
rationale for selected test is provided.

©1S0 2023 - All rights reserved 11
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6.2 Determination of seat and back loading points

6.2.1 General

The seat and back loading points shall be determined using the template as specified in 5.2 in the

manner spec

ified in 6.2.2 or 6.2.3.

In some cases, it may not be possible to determine the loading points by means of the template.

In such cases, the seat loading point shall be 175 mm forward of the seat/backrest junction or at the

point closest

to this that allows the seat force to be applied.

Where the g¢
by the above
The bending

M=F-I

where

M is

F is
I is

If the numbd
round to the
seats of equg

6.2.2 Seat|

For seating v
Adjust the te

Position the
without appl
template by
with the bac

bometry of the seating unit does not allow the back force to be applied at the pointdg
method, the force shall be applied at the nearest applicable point (up or down the-back
moment, as calculated in Formula (1), shall remain constant.

he bending moment, in Nm;
he back force, in N;

he vertical distance between seat and back loading points, in m.

nearest whole number to determine the number of seats. Divide the total seat lengt
| length.

ing with a backrest
Fith adjustable backrests, set the.backrest to its most upright position.
mplate such that the angle-between the seat and back portions is 90°.

loaded template (5.2) or the centreline of the seat as far towards the rear as po
ying force to the backrest. For upholstered and flexible seating, adjust the position
pushing the backleading portion into the back of the seating so that it is fully in cq
krest, allowing the shape of the seat portion of the template to correlate with that

seat (see Figire 9 a)).

For rigid sea
so thatitisi
the seating s

Fing, adjust the position of the template by pushing the back loading portion into thg
1 contact with the backrest whilst ensuring that point A on the template is in contac
lirface (see Figure 9 b)).

fined
rest).

M

r of seats in the item is not obvious, divide the*total seat length (in mm) by 600 min and

h into

ssible
of the
ntact
pf the

back
F with

In cases where the template can be settled in more than one position, the position having the smallest
angle between the seat and back portions of the template shall be used. The angle shall in no cases be
less than 90°. Mark the required loading positions from the template. If relevant, repeat the procedures
on the other seat(s).

6.2.3 Seating without a backrest

Set up the template (5.2) at 90° with the aid of the mark C as shown in Figure 3. Place it on each seating
position as shown in Figure 9 c). Mark the required loading point from the template.

12 © IS0 2023 - All rights reserved
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a) Upholstered/flexible

seating with a backrest b).Rigid seating with a backfest

c) Seating without a backrest/stools

Key

1  ffont of stool

A spatloading point - seating with backrests

B back loading point

C spatloading point - seating without backrests

Figure 9 — Determination of seat and back loading point

6.3 Determination of angle of backrest inclination

The angle of inclination of the backrest from the horizontal (&) shall be measured by determining the
slope of the straight edge of the relevant portion of the seat loading point template when it is correctly
positioned (see Figure 10).

For chairs without backrest recline locks, position the backrest to its tilt stop position when measuring
reclined angle.

© IS0 2023 - All rights reserved 13
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Key
@  angle of ipclination of the backrest from the horizontal

Figure 10 — Determination of the angle of backrest inclination

6.4 Seat static load and backrest static load test

6.4.1 General

Only the vertical seat static load shall be applied té6-items without a backrest.
The test shalll be carried out at the following positions:

a) on the s¢at of an item with a single Seat;

b) simultarjeously on both positionsfor an item with two seats;

c) simultareously on two adjacent seats in most adverse combination for an item with three or/more
seats. If the most adverseposition cannot be determined the test shall be carried out at a maxjmum
of two Idcations.

During the tpest, load<the seat(s) that are not being tested with the specified seat load. For parfs not
undergoing the test;the load shall be applied at the seat loading position.

Seating with| a&-fixed backrest position, and seating with reclining mechanisms that cannot be Ipcked
into a fixed position, shall be tested for the number of cycles specitied.

Seating fitted with a tilting mechanism that has a tension adjustment, shall be tested with the tension
adjusted to its maximum value.

Seating with reclining mechanisms that can be set or locked in a number of positions shall be tested for
half the number of cycles specified in the most upright position, and half the number of cycles specified
in the most adverse reclined position.

NOTE The most adverse position is normally considered to be 10° above the fully reclined position for fully
adjustable mechanisms, or one position up from fully reclined position for seating with multi-position backrests.

Prevent the item from moving rearwards by placing stops (5.4) behind the rear legs, feet or castors (see
Figure 11).

14 © IS0 2023 - All rights reserved
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Position the seat loading pad(s) (5.5) at the seat loading position(s) determined by the loading point
template (5.2).

If the item has a backrest, position the centres of the back loading pad(s) (5.7), either at the back loading
position as determined by the loading point template or at 100 mm below the top of the backrest,
whichever is lower.

All adjustable backrests shall be set in the most adverse position.

The angle of backrest inclination ¢ (6.3), in degrees shall be measured.

6.4.2 with rocking runners

Seatipg with rocking runners or with spring rocking action base shall be tested for half the number of
cycleg specified in its upright position and half the number of cycles in its reclined position.

a) Upright position shall be determined by the following procedure:

i) Place the seating on the floor (5.3);

ii) Letthe seating achieve its balanced position;

iif) Prevent seating from moving by any suitable means, e.g.-§tops in 5.4;
iv) Apply the loading template (5.2) and determine the backrest inclination as descrilped in 6.3.

b) Reclined position shall be determined by the following'procedure:

—

) Place the seating on the floor (5.3);

i) Load the seating with 8 loading discs. (5:15) so that the discs are firmly settledl against the
backrest;

e

—n

ii) Letthe seating achieve its new.balanced position;

V) Prevent seating from moving by any suitable means, e.g. stops in 5.4;

—

v) Remove the discs;

<

) Apply the loadingEemplate (5.2) and determine the backrest inclination as describped in 6.3.

Table 2 — Determination of seat and backrest force

Angle of backrest inclination Seat force Backrest force
d Fy F,
N N
Backyéestiset to an angle 70° or more Specified seat force (F,) Specified backreft force
to the horizontal
Backrest set to an angle of less than F,xsingd ((#/60°) - 0,166 6) x F, x cos &
70°, but not less than 55° to the
horizontal
Backrest set to an angle of less than 0,75 x F 0,75 x F x cos @
55° to the horizontal
F; is the specified seat force.

Apply the downward force F; (determined in Table 2) per seat loading pad (5.5) to the seats (see 6.4 a),
b) and ¢)).

With the seat force maintained, apply the backrest force F, (determined in Table 2) per back loading
pad (5.7). When fully loaded, the backrest force shall act at (90 * 10)° to the backrest plane.

© IS0 2023 - All rights reserved 15
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If the item tends to overturn, reduce F, to a magnitude that just prevents rearwards overturning. F,
shall not be reduced below the minimum specified force. If the item tends to overturn at this force, the
F; shall be increased until this tendency ceases.

Report the force(s) used.
Remove F, and then F;. This constitutes one cycle.
F; shall be maintained as long as necessary for F, to be applied (4.2).

Where the design of the chair does not allow the transfer of force(s) from the loading pad to the load-
bearing structure/surface, then a bridging device may be used to span the load-bearing structure/
surface.

a) Example of chairs b) Example of stools
Key
Fi seat fofce
F, backret force

Figure 11 &)Seat and backrest static load test

6.5 Seat ffont edge staticload test

Apply the syecified force using the seat loading pad (5.5) at a point on the seat centreline 10p mm
inwards from the front €dge of the structure. The front edge shall be determined by using the frort load
locator devide (5.14)\in.accordance with the methodology of Annex C.2.

For multiple|sedting units, the seat front edge static load test shall be carried out simultaneously on
the same sedtsZas used for the seat and backrest static load test (6.4). During the test, load the deat(s)
that are not being tested with the specified seat load for parts not undergoing test, applied at the seat
loading position.

If the seating tends to overturn, reduce the force(s) to a magnitude that just prevents overturning.

Record the actual force(s) used.

6.6 Vertical load test on backrests

The test is only applicable for chairs with a height of the backrest that is or can be adjusted to < 950 mm
above ground.

For chairs where the height of the backrest is adjustable by any means, the test shall be carried out with
the backrest height set at the worst position below 950 mm.
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Apply the specified seat load to the seat loading point and maintain for the duration of the test.

Apply the specified downwards static force to the top of the backrest, on the centre point of the
backrest. Apply the force through the seat loading pad (5.5). If it is not possible to use the seat loading
pad, apply the force with the smaller seat loading pad (5.6). When necessary, the loading pads may be
constrained from pivoting.

For multiple seating units, the downwards static force shall be applied simultaneously on the same
positions as used for the seat and backrest static load test (6.4). During the test, load the seat(s) that are
not being tested with the specified seat load for parts not undergoing test, applied at the seat loading
position.

If the
thatj

Recor

This {
backr

6.7

This ffest is only applicable to seating fixed to the floor.

Apply,
of the

NOTE

For n
positi

Whern
beari
surfa

seating tends to overturn, reduce the downwards static force(s) on the backrest to
st prevents overturning.

d the actual force(s) used.

est does not apply to backrests where there is no loadbearing structuré, between th

Horizontal forward static load test on backrests

the specified horizontal static force on the backrest ata point 50 mm below the cen
backrest. Apply the force through the smaller seat loading pad (5.6) (see Figure 12).

In order to apply the load at the correct loading position a smaller loading pad can be ug

ultiple seating units, the horizontal static:for'ce test shall be applied simultaneously
ons as used for the seat and backrest static load test (6.4).

hg structure/surface, then a bridging device may be used to span the load-bearin
Ce.

Dimensions

50

a magnitude

e sides of the

est that supports the top of the backrest, e.g. flexible materials suchas, textiles, leathler.

tre of the top

ed.

to the same

e the design of the chair does not.allow the transfer of force(s) from the loading pad to the load-

g structure/

in millimetres

6.8

%

Figure 12 — Horizontal forward static load test on backrests

Footrest static load test

Apply a balancing load to the seat loading point and maintain for the duration of the test. Record the
load used.

© IS0 2023 - All rights reserved
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Apply a vertical force by means of the local loading pad (5.8) acting 80 mm from front edge of the load
bearing structure of the foot rest at those points most likely to cause failure. For round cross section
ring shaped footrests, the force shall be applied through the centre of the ring cross section.

For footrests with a depth of 80 mm or less the force shall be applied at the centre of its depth. For
footrests with a depth > 80 mm the force shall be applied 80 mm from the front edge, see Figure 13.

Key
1  support point
2 possible Joad application points most likely to cause failure

Figure 13 — Examples for footrests and static loading points - vertical

6.9 Apply|a vertical force by means of the local loading pad (5.8) — Legrest static lgad
test

This test is only applicable to legrests designed to support the full mass of the user, such as thos¢ with
additional sypport to the floor under thélegrest.

Apply a balaphcing load to the seatloading point and maintain for the duration of the test. Recoyd the
load used.

Using the seat loading pad (5%), apply the specified force 100 mm inwards from the outer edge pf the
legrest at thg point mostdikely to cause failure.

6.10 Armrest sideways static load test

For seating
armrest mos o-eatsefature butho
Apply the force using the local loading pad (5.8).

ith one armrest, apply an outward force as

specified to the armrest at the point alof

If the item tends to overturn, apply a load on the side of the seat opposite to the armrest under test large
enough to prevent the item from overturning.

For seating with two armrests, apply an outward force as specified to each armrest of the unit
simultaneously at the point along the armrests most likely to cause failure, but not less than 100 mm
from either end of the armrest structure, (see Figure 14). Apply the force using the local loading pad
(5.8).

For seating with three or more armrests, carry out the test on one pair of adjacent armrests. All
different armrest designs shall be tested.

18 © IS0 2023 - All rights reserved
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6.11

For s¢
centr
the a1
armr

If the
large

For sg
less, 4
most

For s
diffen

Apply
follow

Figure 14 — Armrest sideways static load test

Arm rest downwards static load test

bating which only has one armrest, or which has two armrestsywhere the distance
e of the armrests is more than 1 000 mm, apply the specifiéd vertical force at the
mrest most likely to cause failure (see Figure 15), but notiless than 100 mm from t
st structure.

chair tends to overturn, apply a load on the sideof the seat opposite to the armre
enough to prevent the chair from overturning.

ating with two armrests, where the distancé between the centre of the armrests is
pply the specified vertical force simultaneously to both armrests at the points along
ikely to cause failure, but not less tharx300 mm from either end of the armrest struc

bating with three or more armrests, carry out the test on one pair of adjacent :
ent armrest designs shall be tested.

the force through the smaller seat loading pad (5.6) or the local loading pad (5.8). T
' the movement of the afmrest during the test.

between the
points along
he end of the

st under test

1 000 mm or
the armrest
fure.

irmrests. All

he load shall

Key
1 b

alancing load

Figure 15 — Armrest downward static load test
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6.12 Headrest static load test
Prevent the item from moving rearwards by placing stops behind the rear legs, feet or castors.

Seating with reclining mechanisms that can be set or locked in a number of positions shall be set to the
most upright position.

Adjustable headrests shall be set to their highest position.

Apply the specified rearwards force at the centre of the headrest. Apply the force through the local
loading pad (5.8). When fully loaded, the specified force shall act at (90 + 10)° to the headrest plane.

If the seatingtermdstooverturm, place a toad o seat with a magnitude that just prevents overturning
and record the load used.

6.13 Vertidal upwards static load test on armrests

6.13.1 Seatjng which can be moved when occupied

This test is pnly applicable to seating where the manufacturer specifically states that the cHair is
suitable for ljfting an occupied chair by the armrests.

Place the sealt load specified at the seat loading point.

Apply an upwards force simultaneously to both arms, at the balanee point, sufficient to lift the sefating.
Lower the chair so that it rests on the floor.

6.13.2 Stacking seating

This test applies only to stacking seating units where-the stack is moved by lifting by the armfrests.
Normally this test does not apply when the manufacturer supplies devices for moving the seating or
when the infprmation for use includes instructionsfor moving the stack of chairs without lifting by the
armrests.

Load the chajir with the specified load at.the seat loading point.

Apply an upyvards force sufficient ta lift the seating simultaneously to both arms at the balance point.
Lower the septing unit so that it résts on the floor.

6.14 Vertidal static load-test on auxiliary writing surfaces
Load the chajir with the'specified load at the seat loading point.

Apply a balapcing.lead to the seat loading point and maintain for the duration of the test. Recoyd the
load used.

Apply the specified downwards force, by means of the local loading pad (o.8) to the point on the writing
surface furthest from any support, but not less than 100 mm from any edge of the writing surface.

6.15 Leg forward static load test
Prevent the unit from movement by stops (5.4) against the front legs.

Apply the specified seat load at the seat loading position determined by the loading point template (5.2)
to all seat positions.

For seating with a single seat, apply a horizontal force centrally to the rear of the seat, at a height that
is equal to the bottom of the load pad (5.5) when the load is applied to seat, in a forward direction, (see
Figure 16 a)), by means of the local loading pad (5.8).
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For seating with multiple seating positions, apply the horizontal force centrally to the rear of the most
adverse seat position, a height that is equal to the bottom of the load pad (5.5) when the load is applied
to seat, in a forward direction, by means of the local loading pad (5.8) (see Figure 16 c)). For seating
with only three legs, one foot on the fore and aft centre line of the item of seating and one other foot

shall be restrained by stops (see Figure 16 b)).

If the item tends to overturn before the specified horizontal force is reached, reduce the horizontal
force to a magnitude that just prevents forward overturning, but not lower than the minimum specified

horizontal force. Record the actual force used.

a) Example - four-leg chair b) Example - three-leg stool

a7

c) Example - multiple seating

Key

A seatloading point (chair, multiple seating)
C seatloading point (stool)

F  force

Figure 16 — Leg forward static load

© IS0 2023 - All rights reserved
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6.16 Leg sideways static load test

Prevent the unit from movement by stops (5.4) placed against one pair of front and rear feet.

Apply the vertical seat load specified in a transverse plane on the seat but not more than 150 mm from
the unloaded edge of the seat (see Figure 17).

Determine the seat loading point with the seat loading point template (5.2). Apply a horizontal force

— to the side of the seat in line with the seat loading point;

— ata point equal to the height of the bottom of the seat loading point template (5.2);

— to the ur
— inadire
If necessary,
The force sh:

For seating v
other foot sh

If the item te
edge, reduce

than the minfimum specified force. Record the actual force used.

For seating \

restrained side of the seat;

Ction towards the restrained feet (see Figure 17).

a bridging device may be used to apply the force.

111 continuously be applied in the initial direction chosen.

vith only three legs, one foot on the fore and aft centre line of the'item of seating an
pll be restrained by stops.

nds to overturn with the vertical seat load in its furthermest position from the unl
the horizontal force to a magnitude that just prevents sideways overturning, but not

vith multiple seating positions, apply the specified seat load at the seat loading po|

d one

baded
lower

sition

determined by the loading point template (5.2) to all seat positions.
If the legs materials/constructions are not identical, repeat the test on the other side.
Dimensions in millilmetres
2
& 1 3
L,ﬁ _
< |
|
|
150
a) Single seat - front view b) Single seat - top view
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c) Multiple seating - front view

| | |
L ) | 1 | | | ]

__-_-_+_ -------- _:A_ -------- _+_-_-_<_
| | |
| | |

d) Multiple seating - top view

npedian plane
blackrest

[%2]

fops (5.4)

1
2
3 vertical seat load
4
A bat loadingpoint

[%2)

F; horizontalforce

Fignrp 17 —1 eg cidpwnyc static load test

6.17 Combined seat and backrest durability test

6.17.1 General
Only the vertical seat durability force shall be applied to items without a backrest.
The test shall be carried out on the same positions as used for the seat static load test (6.4).

During the test, load the seat(s) that are not being tested with the specified seat load. For parts not
undergoing test, the load shall be applied at the seat loading position.
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Seating with a fixed backrest position, and seating with reclining mechanisms that cannot be locked
into a fixed position, shall be tested for the number of cycles specified.

Seating fitted with a tilting mechanism that has a tension adjustment, shall be tested for the number of
cycles specified with the tension adjusted to its maximum value.

For seating with reclining mechanisms that can be set or locked in a number of positions

a)

position.

Perform half the required cycles

set the backrest to its most upright position and all other adjustments in their most adverse

b)
NOTE

Prevent the item from moving rearwards by placing stops (5.4) behind the rear legs;, feet or castor

Figure 18).

Position the
template (5.2

If the item h3
position as (
whichever is

All adjustabl

The angle of

6.17.2 Seat|

Seating with
cycles specif]

a) Upright
i)
ii) Lett

Plac

iii) Prey
iv) App

Reclined

set the bpckrest to its most rearward position and perform the remaining cycles.

The most adverse position is normally considered to be 10° above the fully reclined position fo
adjustable mechanisms, or one position up from fully reclined position for seating with multi-pesition bac}

seat loading pad(s) (5.5) at the seat loading position(s) deterniined by the loading

)

s a backrest, position the centres of the back loading pad{s) (5.7), either at the back o
letermined by the loading point template or at 100 mim below the top of the bac
the lower

e backrests shall be set in the most adverse position.

backrest inclination # (6.3), in degrees shallbe measured.

ing with rocking runners

rocking runners or with spring\racking action base shall be tested for half the num
ed in its upright position and half the number of cycles in its reclined position.

bosition shall be determined by the following procedure:
e the seating on thefloor (5.3);
he seating achieve'its balanced position;

ent seatingfrom moving by any suitable means, e.g. stops in 5.4;

y the leading template (5.2) and determine the backrest inclination as described in §.3

r fully
krests.
s (see

point

ading
krest,

ber of

w

b)

position shall be determined by the following procedure:

Place the seating on the floor (5.3);

backrest;

24

Let the seating achieve its new balanced position;
Prevent seating from moving by any suitable means, e.g. stops in 5.4;

Remove the discs;
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Apply the loading template (5.2) and determine the backrest inclination as described in 6.3.
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Table 3 — Determination of seat and backrest force

Angle of backrest inclination Seat force Backrest force
N N
Backrest set to an angle 70° or more Specified seat force (F,) Specified backrest force
to the horizontal
Backrest set to an angle of less than F,xsingd ((#/60°) - 0,166 6) x F, x cos &
70°, but not less than 55° to the
horizontal
BackypestsettoanransteoHessthan e Aty sg
)y I's Iy S Y
55° to the horizontal
F, is|the specified seat force.
Apply the downward force F5 (determined in Table 3) per pad to the seats (see 614-d), b) and c)).
With the seat force maintained, apply the backrest force F, (determined in-Table 3) per pa¢l. When fully
loadef, the backrest force shall act at (90 * 10)° to the backrest plane.

If the
shall
F3 Sh(

If the
requi
time.

Repol
Remo
F5 shg

For dg
be pe

Wher
beari
surfa

item tends to overturn, reduce F, to a magnitude that just preyents rearwards ov
hot be reduced below the minimum specified force. If the itém tends to overturn at t
111 be increased until this tendency ceases.

flexibility and movement of the seating components,denot allow load application wi
Fement given in 4.2 the application of the force shall take precedence over the loa

t the force(s) used.
ve F, and then F3. This constitutes one,gycle.
11l be maintained as long as necessaty for F, to be applied (4.2).

bsigns where it is not possible to carry out the above test procedure the seat and back
Fformed by carrying out theseat test followed by the backrest test with a static load

erturning. F,
his force, the

thin the time
1 application

rest test may
pn the seat.

e the design of the chair.does not allow the transfer of force(s) from the loading pad to the load-

hg structure/surface, then a bridging device may be used to span the load-bearin
e.

g structure/
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a) Example for chairs b) Example for stools

Key
F;  seat forcg
F, backrest force

Figure 18 — Seat and backrest durability test

6.18 Seat front edge durability test

Restrain thelitem by use of stops (5.4).

Except saddle seat (see Figure 19 a)), front edge shall be determined by using the front load lgcator
device (5.14)

Apply the vertical seat durability force specified using the smaller seat loading pad (5.6) alternatgly on
two points epch 100 mm from the frontedge of the seat structure and as near as possible to either side
of the seat biit not less than 100 mm-rom the edges. One cycle is one application of the specified| force
to each load position.

NOTE In fome instances it can be appropriate to apply the force through the local loading pad (5.8).

For seating where it is not)pessible to apply the force at two points, the force shall be applied to a pingle
position on the longitudinal axes at a point 100 mm from the front edge of the seat structure. On¢g cycle

is two applichtions of'the specified force.

Examples of jtems of seating requiring one application point are shown in Figure 19.
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Dimensions in millimetres

100

700

a) Stool with saddle seat b) Stool with round seat]

Key
F  spat force

Figure 19 — Examples of seatings where a single force is required
For nmultiple seating units, the seat frontcedge durability test shall be carried out as abovie on one end

seat.

The tgst shall be repeated, with a single vertical seat durability force applied to one adjag¢ent seat, the
one which was previously testéed for the seat static load test (6.4), at a point 100 mm from the front edge
of the seat structure, most likely to cause failure. One cycle is one application of the specii]ed force.

If thefitem tends to overtupn, reduce the force to a magnitude that just prevents overturni
actual force used.

g. Report the

6.19 |Durability test on outdoor seating with a multi-position backrest

This flest istapplicable to seating with backrests that manually adjust to three or more disdrete reclined
positions (stops).

Place the seating in normal use position, with the backrest in the most adverse position. Prevent the
item of seating from moving rearwards by placing stops (5.4) behind the rear feet, legs or castors.

Apply the specified load using the loading pad (5.6) to the seat loading point.

The height of the backrest loading points shall be either 100 mm above the back loading point (6.2) or
100 mm below the top of the backrest, whichever is lower. They shall also be 50 mm inwards from the
right and left outer edges of the backrest.

Apply rearwards alternating forces perpendicularly to the backrest, as specified.
One cycle is one application of force on the right side and one application of force on the left side.

Carry out the test for the number of cycles specified.
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Where the design of the chair does not allow the transfer of force(s) from the loading pad to the load-
bearing structure/surface, then a bridging device may be used to span the load-bearing structure/
surface.

6.20 Armrest durability test

Place the chair on the test floor with stops (5.4) against the outside of the legs, feet or castors. The test
forces shall be applied simultaneously on each armrest, at the point most likely to cause failure, but
not less than 100 mm from the front or rear edge of the armrest length (3.6) and through the centre of
the width of the armrest, but not more than 100 mm from the inner edge of the armrest. The load shall
follow the movement of the armrest during the test.

Using the ar
to armrests
low friction
apparatus se

mrest durability test apparatus (5.11), adjust the apparatus so that with no load applied
the angle of load application arms is (10 * 1) to the vertical and the distance between the
pivots and the horizontal surface of the arm loading devices is (600 * 10)ymm. With the
t as above, apply the specified load for the required number of cycles to both arnrests

simultaneou
multiple seat

Height adjus

6.21 Footr¢

Apply a bala
load used.

Apply the sp
(5.8) acting

likely to caus
the centre of

For footrests
footrests wit

5ly for seating with only one seating position and to one armrest only for seating
ing positions.

fable chairs shall be set at their lowest height.

st durability test

hcing load to the seat loading point and maintain for-the duration of the test. Recol

pcified vertical force for the specified number,of-cycles by means of the local loadin
B0 mm from front edge of the load bearing structure of the footrest at those points
e failure. For round cross section ring shaped footrests, the force shall be applied th
the ring cross section.

with a depth of 80 mm or less the’force shall be applied at the centre of its dept
h a depth > 80 mm the force shall be applied 80 mm from the front edge, see Figure 1

with

d the

g pad
most

rough

h. For
3.

6.22 Auxilipry writing surfaces darability test

Apply the specified downward force to the seat at the seat loading point.

Apply a dow g pad

(5.8) for the

hwards vertical force at the same position as specified in 6.14 using the local loadin
humber of cycles specified.
If the seating rning
and record t}

tends tooverturn, increase the load on seat to a magnitude that just prevents overty
e load:uséd, see Figure 15.

6.23 Tippipgseat operation test

If the seating unit features tip-up seats, one seat shall be operated for the specified number of cycles.

Moving of the seat from the fully closed (stowed) to the fully open (in use) position and then back to
the fully closed position shall constitute one cycle. The maximum rate shall not exceed ten cycles per
minute.

During each cycle, the seat shall be allowed to open or close freely under gravity if that is its correct
mode of operation. When cycling from one position to another, seats at the end stop position shall not
be loaded and actuated motion shall cease within 5 mm of the end stop position. For seats that return
automatically to the stowed position the test machine shall allow that movement. For seats that do not
return automatically to the fully closed (stowed) position the test equipment shall move it to its stowed
position.
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6.24 Seat impact test

Place one layer of 25 mm thick foam (5.9) on the seat. Determine the height of fall from the position of
the impactor when it is resting on the surface of that layer of foam (5.9).

Place a second layer of 25 mm thick foam (5.9) between the striking surface and the chair seat for the
test. Allow the seat impactor (5.10) to fall freely from the height specified onto the seat loading position,
(see Figure 20), as specified by the loading point template (5.2). Repeat the test at one other position
considered likely to cause failure, but not less than 100 mm from any edge of the seat.

For multiple seating units, apply the test to one end seat and an intermediate seating position.

a) Example of chairs b) Example of stools

1  height of fall
2 spatloading point according to template

Figure 20 — Seat impact test

6.25|Backrest impact test
Place|the unloaded seating on the drop test floor (5.3) in normal use position.

Apply| a rearwarddfiorizontal force to a point 50 mm below the top of the backrest in the [centre of the
backrest. Measure-the force required to lift the front legs off the floor.

a) Ifthe measured force is less than 30 N, test as described in 6.28.

Repedtfor the number of cycles specified.

b) If the chair does not tip over at 30 N, place the item with its front legs, feet or castors restrained
by stops (5.4) from moving forward. Strike the structure of the centre of the top outside of the
backrest at the highest possible point with the centre of the face of the impact hammer (5.11) (see
Figure 21 a)). Drop the impact hammer through the height (or angle) specified at the following
backrest positions:

i) onthe centre of an item with one seat;
ii) atboth positions for items with two seats;
iii) at one end position and one centre position for items with three or more seats.

If the item has no backrest, strike the centre of the seat rear edge.
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If a stool or bench has no easily determined rear edge, apply the test in the direction most likely to
cause failure (see Figure 21 b)).

The item of seating shall not be prevented from overturning during the test, and shall be allowed to
strike the rubber faced test floor (5.3).

R
A~
o
- =
3
3
a) Example of chairs b) Example of stools
Key

1  vertical Height of fall
2 angle of fhll
3  stops

Figure 21 — Backrest impact test

6.26 Armre¢st impact test

Place the item with one air of front and rear legs, feet or castors restrained by stops from moving
sideways. Strike the outside of one armrest with the centre of the face of the impact hammer (5.11) (see
Figure 22). Tlhe armsest shall be impacted at the point, which is the outermost point of the armrest and
on a line paralleltethe centreline, but not less than 50 mm from the end of the armrest.

The item of ‘nah'ng shall not he prnvnnfnd from nvnrhlrning Hnr\'ng the test, and shall be allowed to
strike the rubber faced test floor (5.3).

30 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=d9cc2e040e6cdd263119324a9ec71979

ISO 7173:2023(E)

Key
ertical height of fall
hgle of fall

<

o8]

sfops

Figure 22 — Armrest impact test

6.27 [Drop tests

6.27.1 Drop test for multiple seat units

Measpire the vertical force required to lif€ the right and left hand side of the item. This is d

the lojwest upwards vertical force to liftyat least one end (10 £ 5) mm off the floor.

The f¢rces may be replaced by masses. The relationship 10 N = 1 kg shall be used.

Determine the drop height as\a’percentage of specified drop height according to Table 4:

btermined as

Table 4 — €aleulation of drop height as a percentage of specified drop height
Force requiredtolift one end of unit (F;) Percentage of specified nominal drop [height
ONto 100N 100
100 N to 650 N 100 - [90 x (Fy - 100)/550]
>650N 10

Lift the item at one end/side and allow it to fall freely from the specified height so that the feet or castors

strike the floor (5.3) (see Figure 23).

Repeat the test on the other end of the item.
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Key

1  drop heig

ht

Figure 23 — Drop test for multiple seat units

6.27.2 Dro

test for stacking seating

Use two chailrs, stack one seating unit upon another. If the stack of twolchairs weighs more than

carry out th|
additional lo

on the seat Id
NOTE 1 Te

Support the

test without additional load. If the stack of two chairs weighs less than 20 kg,
hd using test bags until the mass of the stack is 20 kg, The additional load shall be se
ading point as determined by the loading point template (5.2).

t bags typically contain glass marbles, shot, and metal punches or similar media.

bottom seating unit so that one leg is lifted to the specified drop height and th

b0 kg,
place
cured

e line

joining that leg to the leg diagonally opposite is inclifted 10° to the horizontal (see Figure 24). The two

remaining le

Drop it on the rubber faced test floor (5.3) far the number of times specified. The test shall be cz

out on one fr

NOTE2 Th
so that the 10

bs shall be maintained at the same level.

pnt leg and one rear leg.

e test can be carried out by:lifting the seating by means of three cords, which are adjusted in
angle is obtained.

irried

ength

Key
1

32

-1

drop height

Figure 24 — Drop test for stacking seating

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=d9cc2e040e6cdd263119324a9ec71979

ISO 7173:2023(E)

6.27.3 Drop test from the height of a table

This test is only applicable to seating weighing less than 10 kg and intended to be placed at high level
(e.g. on a table top during cleaning). Support the seating so that one leg is lifted to the specified drop
height and the line joining that leg to the leg diagonally opposite is inclined 10° to the horizontal (see
Figure 25). The two remaining legs shall be maintained at the same level.

Drop it on to the rubber faced test floor (5.3). The test shall be carried out on one front leg and on one
rear leg.

NOTE The test can be carried out by lifting the seating by means of three cords, which are adjusted in length
so that the 10° angle is obtained.

Figure 25 — Drop test from the height of a table

6.28 |Backward fall test

Place|the unloaded seating-enthe drop test floor (5.3) in normal use position and block the rear leg(s)
to prgvent sliding.

Applyt a rearward horizontal force to a point 50 mm below the top of the backrest in the [centre of the
backijest. Measuréthe force required to lift the front legs off the floor.

If thel measured force is less than 30 N, push the top of the backrest rearwards until if reaches the
equilibriunypoint (see Figure 26). Allow it to fall freely on its back, onto the rubber faded test floor
(5.3),[without initial force or velocity.

Repeat for the number of cycles specified.

Figure 26 — Backward fall test
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6.29 Castor and chair base durability test

6.29.1 Castor and chair base durability test for chairs with castors on all legs

This test doe

s not apply to chairs with castors which are braked when the chair is loaded.

The chair shall be placed on a rotating table with a test surface (5.13) so that the rotating axis of the
chair coincides with the rotating axis of the table. Load the seat with the specified load at the seat
loading point. The item shall be loosely fixed in such a way that there is no rotation of the item but that
the natural movements of the castors during testing are not prevented. The castors shall be left free to
swivel and the table shall be rotated with a rate of six cycles per minute. The angle of rotation shall be

from 0°to 1

Alternatively
surface (5.13
fixed in such
during testin
a rate of six d

One movemse

For both altd
short break v

6.29.2 Cast

For units wi
50 mm abov
applicable. T
in 6.29.1.

6°amd back-OneTotationm forwardand ome Totation backward constitutes one Tyl

, attach the chair to a device that provides a linear movement of (1 000 + 25) mnrard
). Load the seat in the seat loading point with the specified load. The item shalkbe 1q
a way that there is no rotation of the item but that the natural movements-of the c4
g are not prevented. The castors shall be left free to swivel and the device-shall move
ycles per minute.

nt forward and one movement backward constitutes one cycle.

rnatives it is recommended to perform the test with a velo€ity as slow as possible ¥
vhen the device changes direction.

pr and chair base durability test for chairs with castor and glide combinations

th castor and glide combinations, the legs without castors shall be raised a maxim
e the test platform during this test. The castars shall be free to rotate and swivel ¥
here shall be no load placed on the seat of the'unit or unit base. Perform the test desq

6.30 Rolli

The chair sh
550 mm. A
applied at a

g resistance test of the unloaded chair

1l be placed on the test floor{5.13) and shall be pushed or pulled over a distance of a
elocity of 50 mm/s shall/be-maintained over the measuring distance. The force sh
eight of (200 * 50) mm(hove the test surface.

atest
osely
istors
p with

vith a

um of
where
ribed

F least
all be

Record the ayerage value of the force used to push or to pull the chair over the distance from 250 jnm to

500 mmast

6.31 Seats

6.31.1 Gen

Position the

e rolling resistance.

de-to-side-durability test in D-G points for single column seating

ral

6.31.2 Loading points

The seat loading point A shall be determined according to 6.2.

Loading point D is the point 150 mm to the right of seat loading point A in transverse plane, but not less
than 100 mm from the edge of the seat structure. See Figure 27.

Loading point G is the point 150 mm to the left of seat loading point A in transverse plane, but not less
than 100 mm from the edge of the seat structure. See Figure 27.

34
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Key

)
— =

—_—

Preved

The s
and G
than

Onec

pference point A

b) Seating without backre

a) Seating with backrest

ading point D
ading point G

Figure 27 — Loading points for single column seating

nt the seating from moving by placing stops (5.4) behind supporting points of the se3

pat loads shall be applied vertically by smaller seat loading pads (5.6), alternately i}

st

1ting.

 positions D
en D-G is less

. If it is not possible to perform the test in D and G points (i. e. when distance betwes
P10 mm) then local loading-pads (5.8) shall be used instead of the smaller loading p

ycle shall consist of-the application and removal of the forces at the respective loadi

Seatipg with locking.dévice(s) for seat and/or backrest angle movements shall be tes

mech

hnism set fre@.te move and tension set to its maximum level.

Table 5 — Positioning of the seating components

S

a:ll .
g points.

ted with the

Test Seat height Seat Backrest Backrest Tilt tension | |Castors and
height depth adjustment base
Seat side-to-side Highest Horizontal, | Highest posi- | Most likely Mid-range Least likely
durability test in position foremost tion to cause to cause over-
D-G points position failure turning

7 Test procedures - Work chairs

7.1

General

The chair and its components shall be configured as specified in Table 6.

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 shall be recorded in the
test report.

©IS0 2
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Position the chair and its components as specified in Table 6 on the test surface (5.3).

Alayer of foam (5.9) shall be positioned between the loading pads and the test structure.

In Annex E loads, forces and cycles are suggested to ensure that the test methods are of use where no
requirements document is available, or to assist in the development of one. See also Annex D where
rationale for selected test is provided.

Table 6 — Positioning of chair components

Clause Test Seat Seat Backrest|Backrest|Tilt tension | Castor and Armrest Foot-
height height | depth |adjustment base rest
7.3 Congbined | highest most highest |rearmost| mid range | leastlikely --- =
seatland position | adverse | position | position to cause
backrest position overturn-
statfc load ing
test
7.4 Seaf front | highest | foremost least likely
edge static | position | position to cause
load test overturn-
ing
7.5 Arnjrest lowest | horizontal --- --- --- --- most L--
downward | position likely to
statfc load cause
test|- cen- failure
tral
7.6 Arnjrest lowest | horizontal --- --- --- --- highest, H--
downward | position widest,
statfc load foremost
test|- front position
7.7 Arnjrest lowest | horizontal --- --- --- --- highest, ---
sideways | position widest
statjc load position
test
7.8 Footrest --- --- --- --- --- least likely --- highest
statjc load to cause position
test overturn-
ing
79 Seafand highest_[-horizontal, | highest most mid range | leastlikely --- ---
backrest | positien ) foremost | position | likely to to cause
durability position cause overturn-
failure ing
7.10 Arnjrest lowest | horizontal --- --- maximum --- highest, ---
durgbility® | position tension widest
position
711 Swivel test | highest | horizontal, | highest |rearmost - --- --- -
position | foremost | position | position
position
712 Footrest --- --- - - --- least likely --- lowest
durability to cause position
overturn-
ing
7.13 Castor and | lowest | horizontal --- --- --- --- --- ---
chair base | position
durability
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7.2 Loading points

7.2.1 General

The loading points for work chairs are graphically shown in Figure 29. The determination of "left" and
"right" is based on the user's seated position in the chair.

7.2.2 Loading point A

Loading point A is the point in which the chair's axis of rotation intersects with the seat surface with
the seatin a position as close as possible to the horizontal.

7.2.3| Loading point B

Loading point B is the point on the centreline of the backrest, 300 mm above loading point A (7.2.2)
measfired when the seat is loaded with 640 N through the seat loading pad.

7.2.4| Loading point C

Loading point C is the point in front of loading point A (7.2.2) along the centreline of the §eat, 100 mm
from the edge of the load bearing structure of the seat.

7.2.5| Loading point D

Loading point D is the point 150 mm to the right of loading point A (7.2.2), but not less than 100 mm
from fhe edge of the seat structure.

7.2.6| Loading pointE

Loading point E is the point 50 mm to the wight of loading point B (7.2.3).

7.2.7| Loading pointF

Loading point F is the point in front of loading point D (7.2.5) on a line parallel to the centrelline, 100 mm
from the edge of the load beating structure of the seat on that line.

If the|distance from anyCedge of the structure is less than 100 mm, move the point inwards on a line
parallel to the line intérsecting points A, D and G such that the distance from the edge is [L00 mm (see
Figure 28).

7.2.8| Loading point G

Loading-point G is the point 150 mm to the left of loading point A (7.2.2), but not less than 100 mm from
the edgeof the seat structure.

7.2.9 Loading point H

Loading point H is the point 50 mm to the left of loading point B (7.2.3).

7.2.10 Loading point]

Loading point ] is the point in front of loading point G (7.2.8) on a line parallel to the centre line, 100 mm
from the structure of the seat edge on that line.

If the distance from any edge of the structure is less than 100 mm, move the point inwards on a line
parallel to the line intersecting points A, D and G such that the distance from the edge is 100 mm (see

Figure 28).
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Dimensions in millimetres
=100 | <150 | >100 | <150

(=) '
TN
IF E C
< T NG
} | | 100 i
a) Examplg of loading points F & ] on seat with b) Example of loading points F & ] on seat with
flat front part curved front part
Key
A loading ppint A F loading point F
C loading ppint C G loading point G
D loading ppint D ]  loading point]
Figure 28 — Determination of loading points F & ]
Dimensions in millietres
Key
A loading point A D loading point D G loading point G
B loading point B E loading point E H loading point H
C loading point C F  loading point F ] loading point ]

Figure 29 — Loading points
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7.3 Combined seat and backrest static load test

Prevent the chair from moving rearwards by placing stops (5.4) behind two adjacent supporting points
at the rear of the chair.

Chairs with (a) locking device(s) for seat and/or backrest angle movements shall be tested first with
the device(s) locked for half of the cycles and then with the device(s) unlocked for the other half of the
cycles. For the first half of the cycles the backrest shall be in the upright position.

Apply a vertical force F; through the seat loading pad (5.5) at point A (7.2.2). Keep the seat loaded and
apply a force F, through the centre of the back loading pad (5.7) at point B (7.2.3). When fully loaded the
force shall act at (90 + 10)° to the backrest plane (see Figure 30). If the chair tends to overturn, reduce
the bgckrest force and report the actual force. Remove the backrest force and then the seaf force.

For backrests that pivot apply force F, at the pivot point to apply the same bending momeng as if point B
was 300 mm above point A.

Key

A spatloading point (7.2.2)
B  spatloading point (7.2.3)
F; vrtical force

F, perpendicular force

Figure 30 — Combined seat and backrest static load test

7.4 |Seatfront edge static load test

Positior_the smaller seat loading pad (5.6) at loading point F (7.2.7) or J (7.2.10). Apply a vertical
downward force through the centre of the loading pad.

7.5 Armrest downward static load test - central

The armrests shall be loaded vertically by means of the local loading pads (5.8). The loading points
shall be at the midpoint of the armrest length and centred side to side. In the case of an armrest which
is not horizontal, or which is curved, the length is measured in a horizontal plane 20 mm below the
highest point of the armrest.

Apply the force to both armrests simultaneously (see Figure 31).
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Key
F  vertical force

Figure 31 — Armrest downward static load test - centrdl

7.6 Armreést downward static load test - front

The armrests shall be loaded vertically by means of the local loaditig pads (5.8). The loading points
shall be 75 mm from the front edge and centred side to side.

Apply the force to both armrests simultaneously (see Figure 32}

Key
F vertical forfce

Figure 32 — Armrest downward static load test - front

7.7 Armrest sideways static load test

This test shall be carried out as described in 6.10.

7.8 Footrest static load test

This test shall be carried out as described in 6.8.
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Seat and backrest durability test

The upper part of the chair shall be positioned so that the centre of the backrest is midway between
two adjacent supporting points of the base with stops (5.4) against these supporting points.

The seat load shall be applied vertically using the seat loading pad (5.5) in positions A and C, and using
the smaller seat loading pad (5.6) in positions D, F, G and ]J. The backrest force shall be applied at an
angle of (90 * 10) to the backrest when fully loaded (see Figure 33) using the back loading pad (5.7).

The front edge shall be determined by using the front load locator device (5.14).

Key

All ch

Chair
with 1
the cy
the m

Onec
Each
First

If the
the h
possi
prodt

If the

erpendicular force
Figure 33 — Backrest force application - principle

airs shall be tested to steps 1 to 5 (see Table 7Z):

5 with a locking device(s) for seat and/or.backrest angle movements shall be tested i

echanism shall be set free to moye:

ycle shall consist of the application and removal of the force(s) at the respective load
step shall be completed(efore going to the next.

'he seat force shallbeapplied and maintained while the backrest force is applied.

backrest pad is pivoting around a horizontal axis above the height of the seat and is
brizontal foreeshall be applied on the axis. If height adjustable, the axis shall be s¢
ble to 300 mm above point A (7.2.2). If the axis cannot be adjusted to 300 mm, adjus
ce thessame bending moment.

flexibility and movement of the seating components do not allow load application wi

requi Afaant giunn

A4 2 tha analinatiny A+ n £onn chall #4010 spnondanon A tha 1oo

h step 2, first

he device(s) locked for half of the cyclessand then with the device(s) unlocked for the other half of
cles. For the first half of the cycles, the backrest shall be in the upright position. In st¢ps 3, 4 and 5

ng point(s).

free to move,
't as close as
t the force to

thin the time

time.

i JXL
CIOCTIC gTv eI i 1.2 coc apprtatiUlT UT e 1T et oTTdIT cansc prettuthnteoOveT oot IoT

Table 7 — Seat and backrest durability test

Step Loading point
1 A
2 Cand B
3 Jand E
4 Fand H
5 Dand G
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7.10 Armrest durability test

The test shal

] be carried out as described in 6.20.

7.11 Swivel test

The base of the chair shall be secured on a rotating table with a test surface (5.3) so that the rotating
axis of the chair coincides with the rotating axis of the table. The upper part of the chair shall be loosely
fixed in such a way as not to hinder the rotation of the base. Load the seat in loading point A (7.2.2) with
the specified load and in loading point C (7.2.4) with the specified additional load, or any equivalent
loading which will result in the same downwards force and bending moment on the chair. The angle of

rotation sha

7.12 Footr

This test sha

7.13 Castol
This test dod

The chair sh
chair coincid
The base sha
movements
the table sh
180° and bad

One rotation

Alternatively
test surface
such a way t
testing are n
of six cycles

One moveme

For both alte
short break ¥

st durability test

I be carried out as described in 6.21.

" and chair base durability test
s not apply to chairs with castors which are braked when the chair is loaded.

hll be placed on a rotating table with a test surface (5.13)}.so that the rotating axis

es with the rotating axis of the table. Load the seat.at‘point A with the specified
1l be loosely fixed in such a way that there is no rotation of the base but that the n
f the castors during testing are not prevented. The castors shall be left free to swiv
Il be rotated with a rate of six cycles per minuteéi.The angle of rotation shall be from
k.

forward and one rotation backward constitutes one cycle.

attach the chair to a device that prdvides a linear movement of (1 000 + 250) mm
[5.13). Load the seat at point A with’'the specified load. The base shall be loosely fi;
hat there is no rotation of the base but that the natural movements of the castors d
pt prevented. The castors shall be left free to swivel and the device shall move with
ber minute.

nt forward and one movement backward constitutes one cycle.

rnatives, it is recommended to perform the test with a velocity as slow as possible ¥
vhen the device changes direction.

7.14 Rolli

g resistance test of the unloaded chair

This test shall bé.carried out as described in 6.30.

of the
load.
hitural
b] and
0°to

and a
ked in
uring
a rate

vith a

8 Test procedures - Loungers

8.1 General

The tests shall be carried out in the configuration most likely to cause failure.

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 shall be recorded in the

test report.

Alayer of foam (5.9) shall be positioned between the loading pads and the test structure.
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In Annex E loads, forces and cycles are suggested to ensure that the test methods are of use where no
requirements document is available, or to assist in the development of one. See also Annex D where
rationale for selected test is provided.

8.2 Seat and backrest static load test

This test shall be carried out as described in 6.4.

8.3 Additional seat and legrest static load test

Load the seat with the specified seat load at the seat loading point (6.2) and maintain the load for the

durat

Using
and E

If the
load

Key

™ m g >

ion of the test.

the seat loading pad (5.5), apply the specified force at the most adverse positignbet
specified in Figure 34.

Dimensions

D F E
P ¢
2300 300 | o
a) Lounger with armrest
2 P —
D F E
¢ ¢
600 300 =
[e=]

ween point D

item tends to overturn, apply a counter balancing load to the opposité side to the fost adverse
osition, with a load just sufficient to prevent overturning.

in millimetres

loading point A
loading point D
loading point E

b) Lounger without armrest

location of static load application

Figure 34 — Additional seat and legrest static load test
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8.4 Seat and backrest durability test

8.4.1 Seat and backrest durability test procedure

The test shall be carried out as described in 6.17.

8.4.2 Additional seat durability test procedure

Apply the vertical seat durability load specified using the smaller seat loading pad (5.6) alternately at
points G and H (see Figure 35).

Dimrensionrstmmittimetres

150

a)-Lounger with adjustment
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b) Lounger without adjustment

Key

[op)

ading point G
H l¢ading point H

Figure-35 — Seat fatigue test

8.5 |Durability test on backrest mechanism

The t¢st shall be carried out 4s described in 6.19.

8.6 |Armrest downwards static load test

This tlest shall be ¢arried out as described in 6.11.

8.7 |Armrest’durability test

This tIest shall be carried out as described in 6.20.

8.8 Impact test

With the exception of the application points specified below, the impact test procedure is performed in
accordance with 6.24.

The application points shall be:
— the most adverse point on the seat-legrest section,
— 150 mm in from the edge of the lounger, and,

— directly on the end support, 150 mm from any edge of the lounger (see Figure 36) on the same side
of the lounger as the first impact position.
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NOTE The most adverse point is normally over any adjustment mechanism, or the mid-point of the span
between seat-legrest section supports.

Dimensions in millimetres

(=]
[¥g]
-—

a) Lounger with adjustment

150

b) Lounger without adjustment
Key
1  impact point - most adverse position
2 impact point - end support

Figure 36 — Impact test
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Lifting test for mobile loungers

This test is only applicable to mobile loungers that are designed to be moved whilst an occupant is
seated.

Load the seat with the specified seat load at the seat loading point (6.2) and maintain the load for the
duration of the test.

Lift the foot end of the lounger up to a height so that only the wheels are in contact with the floor
surface for the specified number of cycles (see Figure 37).

Key

[7

I Iz
N N

/ |
1
spat loading point (6.2) Ex~O lifting force
Figure 37 — Lifting test for mobile loungers
Test report

The t¢st report shall include at least thefollowing information:

a|reference to this document;

npme and address of the laboratory;

=

ame and address ofthe laboratory, and the location where the tests were carried ou
from the address @fithe laboratory;

c

fique identification of the report including an identification of each page and an ide
e end of/the test report;

(=

npme and address of the client;

t, if different

ntification of

1) etc.);

condition of the test item when received (e.g. ready-to-assemble, mounted, defects, etc.);

date of receipt of the test item;
date(s) and/or period of the performance of test;

identification of the test method(s), load(s) and force(s) used; also temperature
humidity when outside the range given in 4.1;

the name(s), function(s) and signature(s) of the person(s) authorizing the test report;
a statement that the results relate only to the items tested;

date of issue of the report.
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Annex A
(normative)

Seat loading pad data

The seat loading pad specified in 5.5 currently exists in two versions:

—_ maChln\, caatloading nad ¢ “‘“C‘Nn H-Eieure-Ad

TCTTToOT OIS Pot; oto- Tt = r® v =)

— moulded loading pad, as shown in Figure A.2.
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:+5 mm

in millimetres

ISO 7173:2023(E)

All dimensions

Dimensions

\

49

ew)

B-B, see the top view)

axis of the cone

ed

Figure A.1 — Seat loading pad geometry - Machined construction
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Dimensions in millimetres
All dimensions: #5 mm
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F
Key
1  centre seftion cross hatched
Figure A.2 — Seat loading pad geometry - Moulded construction
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Annex B
(informative)

Armrest loading pad details

The armrest loading device shown in Figure B.1 is an example of a loading pad that can be used to test
the majority of armrest designs used in furniture.

Dimensigns|in millimetres

100
<
)
///( 1B

=100 200

Key

-
=

ylon facing material

FigureB:1 — Example of armrest loading device
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Annex C
(normative)

Front load locator device (5.14)

C.1 Construction details

Constructior] details are given in Figures C.1 to C.6.

4) Application in practice

N

Z
Figure C.1 — Front load locatog’&ce in practice

b) 3D view
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Figure.C.2 — Front load locator device
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Dimensions in millimetres
19

AN

127

T
—_— O —e—
Il

e

Figure C.3 — Front load locator device, angled bracket

Dimensions in millignetres
19 330

i1 - 0 — O el

o (@ ©
J J U +

127

B
A ©

Figure C.4 — Front load locator device, mainframe bracket
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Dimensions in millimetres
140 3

C.2

Apply,

until there is a resistance, see Figure C.6 b).

Methodology

180

. o

Figure C.5 — Front load locator device,€ontact plate

the load locator device to the front centre edge of the seat pan with a horizontal fprce of 40 N,
see Flgure C.6 a). Mark the force application point.;To identify the contact point, move a mletal shim (or
similgr applicable device) without additional force between the load locator device and [the seat pan
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X —
o
% i
— \\ // 1
» T 2 3
N F
12 3 L
-
1 2 3
a) Determining the load location point b) Example of a soft surface with inner struc-
ture seat

force appllication point
contact ppint (front edge)
front load locator device
feeler ga:[ge 0,6 mm thick
force (40[N)

distance petween contact pointand the load application point

Figure C.6 — Determination of the load location point
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