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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, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work. 1ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council. They are approved in-accordance-with ISO procedures-requiring at
least 75 % approval by the member bodies-voting.

International Standard ISO 7173 was prepared by Technical Cémmittee 1SO/TC 136;
Furniture.
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Furniture — Chairs and stools — Determination of

strength and durability

0 Introduction

This International Standard is one of a series being prepared on
the strength, durability and stability of furniture. The series cur-
rently consists of the following:

ISO 7170, Furniture — Storage units — Determination of
strength and durability.

ISO 7171, Furniture — Storage units — Determination of
stability.

ISO 7172, Furniture — Tables — Determination of stability.

ISO 7173, Furniture — Chairs and-stools ~ rRetermination of
strength and durability.

ISO 7174-1, Furniture — Chairs — Determination:of stability. -
Part 1: Upright chairs and stools.

ISO 7174-2, Furniture — Chairs — Determination of stability =~
Part 2: Chairs with tilting orireclining.mechanism.

ISO 8019, Furniture — Tables — Determination of strength and
durability.

1 Scope and field of application

This International Standard describes test methods for deter-
mining the strength and durability of all types of chairs, easy
chairs and stools. Additional tests may be required for certain
types of chairs and for chairs for specific fields of use. Such
test methods will be described in future International Standards.

NOTE — For the purposes of this International Standard, pouffes are
considered as stools.

Assessment of ageing and degradation is not included. The
tests are not intended to assess the durability of stuffing
materials, upholstery fabrics or foam cushions.

This International Standard does not include tests for reclining
or tilted chairs in the reclined or tilted position.

The tests are designed to be applied to an article of furniture
that is fully assembled and ready for use.

Forces and dimensions in the tests are applicable to chairs and
stools intended for adult persons.

The tests consist of the application, to various parts of the
item, of loads or forces simulating normal functional use, as
well as misuse that might reasonably be expected to occur.

The tests are designed to evaluate properties without regard to
materials, design/construction or manufacturing processes.

The test results are only valid for the article tested. When the
test results are intended to be applied to other similar articles,
the test specimen should be representative of the production
model.

In the case of designs not catered for in the test procedures,
the test should be carried out as far as possible as described,
and deviations from the test procedure recorded in the test
report.

Tests carried out according to this International Standard are
intended|to demonstrate the ability of the item to give satisfac-
tory service in its intended environment. It should be
understood that such tests do not ensure that structural failure
will not eventually occur as a result of habitual misuse or after
an excessively long period of service, or more than occasional
use by persons weighing more than 100 kg.

2 References

ISO 48, Vulcanized rubbers — Determination of hardness
(Hardness between 30 and 85 IRHD).

ISO 554, Standard atmospheres for conditioning and/or testing
— Specifications.

ISO 2439, Polymeric materials, cellular flexible — Determi-
nation of hardness (indentation technique).

3 Definitions

For the purposes of this International Standard, the following
definitions apply.

3.1 Strength tests (see 7.1 to 7.4 and 7.7 to 7.13)

3.1.1 static tests: Test consisting of heavy loads being ap-
plied a few times to ensure that the furniture has sufficient
strength to perform its function under the highest levels of
loading that might reasonably be expected to occur.

3.1.2 impact tests: Test to assess the strength of the article
under the rapid rates of loading that occasionally occur.
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3.2 durability test: Test simulating the repeated movement
cf components occurring during long-term use and assessing
the strength of the article under such conditions (see 7.5 and
7.6).

4 Test method

There are two methods for carrying out the tests.

4.1 For determining the values of strength and durability,
testing may be carried out in sequence through the test levels
until failure occurs.

4.2 For checking compliance with stated requirements,
testing may be carried out by applying directly the appropriate
test to the stated requirement.

NOTE — A summary of the tests is given in the table.

5 General test requirements

5.1 Preliminary preparation

Before any of the tests are commenced, the item shall be old
enough to ensure that it has developed its full strength. At least
four weeks in normal indoor conditions shall have elapsed
between manufacture and testing inthe case of ,glued joints in
timber and the like. See also clause 8 for preliminary noting jof
existing defects.

If a standardized atmosphere is to be used for conditioning, it
shall have a temperature of 23 + 2 °C and a relative humidity
of (60 + 5) % according to ISO 554.

The furniture shall be tested as delivered. If of knock-down
type, it shall be assembled according to instructions supplied
with the furniture. If the furniture can be assembled or com-
bined in different ways, the most adverse combination shall be
used for each test. Knock-down fittings shall be tightened
before testing.

5.2 Application of forces

The forces in strength tests shall be applied sufficiently slowly
to ensure that negligible dynamic load is applied. The forces in
durability tests shall be applied sufficiently slowly to ensure that
kinetic heating does not occur. It is recommended that the
tests are carried out at a maximum rate of six cycles per minute.

5.3 Loading

The severity of the loading may be varied by the number of ap-
plications or the magnitude of the loads applied. For guidance,
five test levels are given in the table based on the intended end-
use of the article.

5.4 Test conditions

The tests may be applied by any suitable device because results
are dependent only upon correctly applied loads and not upon
the apparatus, except in the case of impact tests where the ap-
paratus described in 6.8 and 6.9 shall be used. The seat loading
apparatus should be such as not to restrain the chair from
tilting over nor hinder horizontal movement of the chair when
the back load is applied.

For tolerances, unless otherwise stated all forces shall have an
accuracy of + 5 %, all masses an accuracy of + 0,5 % and all
dimensions an accuracy of + 0,5 mm.

5.5 Sequence of testing

All applicable tests shall be carried out on the same chair or
stool and in the order listed.

6 Test environment and apparatus

6.1 Floor surface, horizontal, flat. For the drop test (7.13) a
rubber mat 2 mm thick, with hardness 97 IRHD according to
1SO_48, on a concrete floor.

6:2¢ Stops,tosprevent the article from sliding but not tilting,
no higher than 12 mm except in cases where the design of the
item necessitates the use of higher stops, in which case the
lowest that will prevent the item from moving shall be used.

6.3 Seat loading pad, naturalistically shaped rigid indent
(see figure 13) with a hard, smooth surface.

NOTE — The shape is not defined in detail but will be available from
national testing authorities.

6.4 Smaller seat loading pad, rigid circular object 200 mm
in diameter the face of which has a convex spherical curvature
of 300 mm radius with a 12 mm front edge radius (see
figure 14).

6.5 Back loading pad, rigid rectangular object 200 mm high
and 250 mm wide the face of which is curved across the width
of the pad with a convex cylindrical curvature of 450 mm radius
and with a 12 mm radius on all front edges (see figure 15).

6.6 Local loading pad (i.e. for arm and leg loading test),
rigid cylindrical object 100 mm in diameter, with a flat face and
a 12 mm radius on the front edge.

NOTE — All loading pads should be capable of pivoting in relation to
the direction of the applied force.

6.7 Foam for facing loading pads, 25 mm thick layer of
polyether foam with a hardness index when measured accord-
ing to ISO 2439, method A, of 135/660 N and a density of 27



to 30 kg/m3. Alternatively a layer of this foam may be pos-
itioned between the loading pad and the test structure.

6.8 Seat impacter (see figure 16)

6.8.1 Circular body, approximately 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 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.

6.8.2 Springs, which shall be such that the combined spring
system has a nominal spring rate of 0,69 *+ 0,1 kg/mm and the
total friction resistance of the moving parts is between 0,025 kg
and 0,045 kg.

The spring system shall be compressed to an initial load of
104 + 0,5 kg (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.

6.8.3 Striking surface, approximately flat leather pad con-
taining fine dry sand.

6.9 Impact hammer, cylindrical object having a mass of
6,5 kg, supported from a pivot.by.a steel ;tube of .38 mm. in
diameter and with a wall thickness of 1,6 mm. The distance

a) Chair
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between the pivot and the centre of gravity of the strikeris 1 m.
The pendulum arm is pivoted by a low friction bearing. (See
figure 17.)

6.10 Chair loading position template, as described in the
annex.

7 Test procedures

7.1 Seat static load test

Position the seat loading pad (6.3) to conform to the seat plane,
firstly at the seat loading position determined by the chair
loading position template (figures 18 to 20), and subsequently
at 100 mm back from the front edge of the seat. Apply the ap-
propriate downward force (see figure 1) specified in the table,
10 times. During each application, maintain the force for at
least 10 s.

Assess defects according to clause 8.

When it is not clear which of several positions of the loading
pad is likely to cause failure, for example when testing pedestal
and cantilever chairs, subject each of the positions to 10 ap-
plications of the force specified above.

In"the case of stools, apply the load along the fore and aft
centre line: of the seat at the seat loading position for stools
determined by the chair loading position template, if necessary
using the smaller seat loading pad (6.4).

If;required, repeat|the_test on footrails or footrests at the ap-
propriate test level.

b) Stool

Figure 1 — Seat static load test
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7.2 Back static load test

Position the centre of the back loading pad (6.5) either at the
back loading position as specified by the chair loading position
template (see figure 20) or at 100 mm below the top of the
back, whichever is the lower. Prevent the chair from moving
rearwards by placing stops behind the rear feet or castors.

Apply the test load of the appropriate magnitude specified in
the table perpendicular to the back when under load.

Conduct the test by the application of the load 10 times, with
the balancing seat load specified in the table applied at the seat
loading position (see the annex). During each application,
maintain the load for at least 10 s.

The back static force shall be at least 410 N. If the chair tends
to overbalance at this force, the force applied to the seat shall
be increased until this tendency ceases.

When this test is applied to a chair fitted with a spring rocking
action base that has a tension adjustment, increase the tension
so that the least possible rocking movement is obtained during
the test.

NOTES

1 If itis not possible to apply the back load at the back loading pos-
ition due to the construction of the chair, e.g. ifthe Back is'canstructed
of cross-members positioned above and/or below" the -back 1oading
position, a suitable panel may be used to spread the load over the back
cross-members so long as this surface does not overlap (the side
upright members.

2 If the chair is fitted with a tilting mechanism, this should be
adjusted so that the back of the chair is tilted at 15 + 5° back from the
vertical.

Balancing
seat load

a) Chair

On the first and the tenth application of the back static load,
measure the relative deflection of the back and calculate d/h,
as illustrated in figure 2, & being the distance from the seat sur-
face to the top of the back and d being the deflection of the top
of the back.

When this test is applied to a stool without a backrest, or with a
very low back, apply the backward force horizontally to the
front edge of the seat. Regardless of the shape of the seat for
stools with rectangular underframes, apply the force perpen-
dicular to each of two adjacent sides in turn, half the number of
applications of the force being applied to each side. For stools
with triangular underframes, apply the force along each of any
two median lines in turn.

NOTE — Since one position of the seat loading pad in the seat static
load test is the same as that specified for the back static load test, it is
normally convenient to perform these two tests together as a com-
bined seat and back static load test. In this case, the seat load should
be applied first and then maintained while the back load is applied.

7.3 Arm and wing sideways static load test

Apply-a pair,of outward, forces, of the appropriate magnitude
specified in the table between the arms of the chair at the point
along the arms most likely to cause failure (see figure 3). Apply
thesforces 10 times, using the local loading pad (6.6). During
each application, maintain the load for at least 10 s. If the chair
has wings, i.e. two side pieces at the top of an armchair against
which the head may be rested, repeat the test on both wings
with the appropriate force’specified in the table.

Balancing
seat load

b) Stool

Figure 2 — Back static load test



Figure 3 — Arm and wing sideways static load test

7.4 Arm downwards static load test

Apply a vertical force of the appropriate magnitude specified in
the table 10 times at the point along the arms most likely to
cause failure. (See figure 4.)

Apply the load through the ‘smaller'seat loading' pad '(6:4)"and
during each application, maintain the load for at least’10-s:

If the chair overbalances, apply a balancing load large enough
to prevent the chair from overbalancing when the full force is
applied, on the side of the seat opposite to that on which the
full force is applied.

NOTE — The arm sideways static load test can be combined with the
arm downwards static load test by combining the horizontal and ver-
tical loads (for each level) into a diagonal load, this being the resultant
of the two loads.

Balancing
load

Figure 4 — Arm downwards static load test
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7.5 Seat fatigue test

Apply the force of 950 N by means of the seat loading pad (6.3)
with the centre of the loading pad positioned at the seat loading
position determined as in the annex. Apply the force for the
appropriate number of times specified in the table at a rate not
exceeding 40 cycles per minute.

Measure the lowest position of the pad during the first and the
last cycle of the test. Record the difference of the two values
obtained as the deflection of the seat during the test.

If required, repeat the test on footrails or footrests at the
appropriate test level.

7.6 Back fatigue test

Position the centre of the back loading pad (6.5) either at the
back loading position determined as in the annex, or at 100 mm
below the top of the back, whichever is the lower. Prevent the
chair from moving rearwards by placing stops behind the rear
feet or castors. Conduct the test by the repeated application of
a force of 330 N, or if the chair overbalances, of such lesser
force as to prevent rearwards overbalancing. Carry out the test
at a rate not exceeding 40 cycles per minute for the appropriate
number of applications specified in the table. During each cycle
apply a force of 950 N to the seat (see figure 6).

When this test is applied to a chair fitted with a spring rocking
action base that has a tension adjustment, adjust the tension to
the middle of its range of adjustment.

When:this test is applied to a stool without a backrest, or with a
very low back, apply the backward force horizontally to the
front edge of the seat. Test stools with four legs on which the
seat surface is not symmetrical both with the seat major dimen-
sions sideways, and with the major dimensions fore and aft for
half the number of applications of the force in each of the two
directions. Test stools with three legs along two of the principle
axes of the three feet.

NOTE — Because the number of cycles and the seat load are common
to both the seat and back fatigue tests it is normally convenient to per-
form these two tests together as a combined seat and back fatigue
test. In this case, the seat load should be applied first and then main-
tained while the back load is applied.

7.7 Leg forward static load test

Restrain the front feet of the chair or stool from movement
whilst applying a horizontal force centrally to the rear of the
chair at seat level in a forward direction, by means of the local
loading pad (6.6). For stools with only three legs, one foot on
the fore and aft centre line and one other foot should be
restrained. The maximum force shall be the appropriate force
specified in the table.

Apply the appropriate seat load specified in the table at the seat
loading position specified by the chair loading position template
(see figure 20). If the chair or stool tends to overbalance,
reduce the load to a magnitude that just prevents forward over-
balancing, and record the actual force used. [See figure 7 a).]
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Figure’5'— Seat fatigue test

Balancing
seat load

Balancing
seat load

a) Chair b) Stool

Figure 6 — Back fatigue test



Apply the forward leg load 10 times, and during each applica-
tion, maintain the load for at least 10 s.

7.8 Leg sideways static load test

Carry out this test in the same manner as the leg forward static
loading test except restrain a pair of front and rear feet from
movement whilst applying a horizontal force centrally to the
side of the article at seat level, in a sideways direction towards
the restraining feet. Apply the appropriate vertical seat load
specified in the table at a suitable position across the seat but
not more than 150 mm from the unloaded edge of the seat.
Apply the horizontal force 10 times, and during each applica-
tion maintain the load for at least 10 s. The maximum force shall
be that specified in the table. [See figure 7 b).]

If the article tends to overbalance with the vertical seat load in
its furthermost position from the unloaded edge, reduce the
horizontal seat loading force to a magnitude that just prevents
sideways overbalancing, and record the actual force used.

NOTE — Leg tests are applicable to chairs and stools with legs or
pedestals. There are no rearward leg loading tests because proof of
durability when subjected to them will have been demonstrated in the
back static loading test (7.2).

Similarly, the leg tests need not be applied to steols without backrests
and without an obvious front and rear, because proof of the perfor-
mance of the stool when subjected to them/ will have been
demonstrated in the back static loading test (7.2)-

Balancing
seat load

Direction of
applied force

‘ Stop

&

a) Leg forward
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For stools with backrests and those with shaped seats so that the front
and rear of the stool are obvious, the leg tests should be applied as for
chairs. Where such a stool has only three legs, one foot on the fore and
aft centre line of the stool and one other foot should be provided with
stops in the sideways loading test.

Chairs without legs or pedestals should be subjected to the diagonal
base load test (see 7.9).

7.9 Diagonal base load test

The diagonal base test shall be applied to chairs or stools
without pedestals or legs. Chairs with pedestals or legs shall be
subjected to the leg static load tests (see 7.7 and 7.8).

Apply simultaneously two opposing forces of the magnitudes
specified in the table to one pair of diagonally opposite corners
of the article. Apply these forces as near as possible to the
lowest point, in an inward direction 10 times, and during each
application maintain the load for at least 10 s. (See figure 8.)

7.10 Seat impact test

Place a piece of foam (6.7) on the seat.

Allow “the’ seat impacter (see 6.8 and figure 16) to fall freely
from the appropriate height specified in the table onto the seat
leading™position as specified by the chair loading position

Balancing
seat load

Direction of
applied force

s &

b) Leg sideways

Figure 7 — Leg static load test
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