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INTERNATIONAL STANDARD

ISO

7174-1 : 1988

Furniture — Chairs — Determination of stability

Part|1:
Upright chairs and stools

0 Intrgoduction
This Interpational Standard is one of a series being prepared on
the strength, durability and stability of furniture. The series cur-

rently corysists 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 — Determination of
strength and durability.

ISO 71741, Furniture — Chairs — Determination of stability —
Part 1: Upright chairs and stools.

1ISO 7174-R, Furniture — Chairs — Detérmination of stability —
Part 2: Chairs with tilting or reclining mechanism.

1SO 8019,|Furniture — Tables/— Determination of strength and
durability.

ility may-bé determined by both the experimental
d thealculative method described in this part of

ISO 7174.| These methods are compatible in that they apply the
icati iti i imilar results

1 Scope and field of application

This part of ISO 7174-describes methods for
stability of all types of upright chairs, stools
does not apply to settees and other multiple|
reclining chairs when they are reclined, ch
mechanisms when they are tilted, nor to swiv|
chairssThe methods are, however, applicable
with\reclining, tilting and adjustable back-an
wheén these are used as upright chairs.

Part 2 of 1ISO 7174 deals with stability for chai
reclining mechanisms when fully reclined.

determining the
and pouffes. It
seating, nor to
birs with tilting
blling or rocking
fo testing chairs
hle mechanisms

rs with tilting or

The test results are only valid for the article tgsted. When the

test results are intended to be applied to othe
the test specimen should be representative of
model.

similar articles,
the production

In the case of designs not catered for in the fest procedures,

the test should be carried out as far as possil
and deviations from the test procedure reco
report.

The annex does not form part of ISO 71}
demonstrates how this part of ISO 7174 may b

le as described,
ded in the test

4-1. The chart
e applied to any

type or design of adult chair. The stability requirements con-

tained in it should be considered as suggestio

2 Reference

s only.

The calculative method does not deal readily with easy chairs or
settees and is not able to compensate for

a) upholstery items where the springing does not have a
constant spring rate;

b) chairs that undergo changes in their geometry when
loaded, e.g. folding chairs, some metal chairs and some
plastic chairs.

The calculative method is also invalid for chairs which visibly
flex more than 256 mm when loaded. The calculative method is
useful, however, in situations where it is not practicable to
move heavy masses.

tSO—7173Farmiture —Chairsamdstools— Determination of

strength and durability.

3 Definition

stability: Ability to withstand forces that tend to cause the

article to overturn.

4 Test equipment

4.1 Loading pad, rigid circular object 200 mm in diameter

with a face having a convex spherical curvature of 300 mm radius
with a 12 mm edge radius. It shall be designed to remain in pos-
ition without restricting the freedom of the chair to overturn.
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NOTE — This pad is identical to the smaller seat loading pad specified
in ISO 7173, with a figure giving full dimensions.

4.2 Force application device, which can apply a force,
either at a given value or a gradually increasing value. The
device shall not hinder any movement of the article being
tested. If a given value is wanted, the device may consist of a
mass, e.g. a steel plate. Instruments shall have an accuracy of
+ 1N.

7 Test procedures

7.1 Experimental method — Chairs

7.1.1 Forwards overbalancing and sideways
overbalancing for chairs without arms

Position the chair with stops against the front legs and against
the legs on one side (as appropriate). Apply a force of 600 N
vertically by means of the loading pad so as to act at a point
50 mm from the edge of the seat at those positions along its

In certain cases nfasses may be used; the relationship 10 N = 1 kgf is

NOTE — The teiT are described In terms of the application of forces.
suitable for this plirpose.

4.3 Stops, t¢ prevent the article from sliding but not
overturning, no |higher than 12 mm except in cases where the
design of the ifem necessitates the use of higher stops, in
which case the [lowest that will prevent the item from sliding
shall be used.

4.4 Floor surface, horizontal, flat.

5 Conditioning

No prior conditipning of the article is required.

6 General test requirements

6.1 Positionjng

Position the chajr or stool on a horizontal'surface with the legs
restrained by stgps to prevent it from sliding, but not from over-
balancing.

For tests on art|cles with swivelling bases, rotate the base to
the position relafive to the seat'that is most likely to cause over-

balancing.

Tighten any asspmbly ‘fittings.

exposed periphery most likely to result in instability (usually
tests on the centreline are sufficient). Apply @-fefice, F, as
specified in the annex or in requirement documients horizontally
along a horizontal line extended forward from'the pdint where
the base of the loading pad meets the upper'surface ¢f the seat
(see figure 1). Record whether the/chair overturng and the
force used.

Chairs with adjustable backrests,/and reclining and til{ing chairs
shall be tested with their back-assemblies locked or s¢t so as to
be inclined rearwards Afrom the vertical by 15 +[5°. Free
swivelling backrests/shall be loaded on their axis df rotation
even when this axisis*not adjustable to the above requirement.

7.1.2 Rearwards overbalancing

Position'the chair with the stops against the rear leg$. Apply a
vertical*force of 600 N to the seat by means of the lopding pad
at-g'point 175 mm forward of the centre of the ling of inter-
section of the seat and back surfaces. Determine the|distance,
h, between the loaded seat height and the floor by feasuring
the distance between the horizontal bar and the bgse of the
pad, and subtracting it from the distance between th¢ horizon-
tal bar and the floor.

Apply a force, F, as specified in the annex or in requirement
documents horizontally to the back of the chair at a|height of
300 mm above the unloaded seat or at the top edge of the
backrest, whichever is the lower (see figure 2). Recorfl whether
the chair overturns and the force used.

Adjustable angle backrests shall be set at the rearmogt point of

the working adjustment range. Free swivelling backfests shall
be loaded on their axis of rotation.

7.1.3 Sideways overbalancing for chairs with grms

Position the chair with stops against the legs of one side. Apply

Set adjustable height chairs to the height that is most likely to
cause overbalancing.

For a chair or stool with a circular base, place it with its edge
against a stop in the position commensurate with those
specified for four-legged chairs. Position three- or five-star
bases so that two feet are against the stops.

6.2 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.

g verticat force of 260 Nata point-t60-mmtooneside of the
fore and aft centreline of the seat and between 175 mm and
250 mm forward of the rear edge of the seat. Apply a vertical
force of 350 N by means of the loading pad at a point 37,5 mm
inside the outer edge of the arm at the most adverse position
along its length. Apply a horizontal force as specified in the
annex or in requirement documents outward at the upper sur-
face of the arm rest and in line with the vertical arm force on the
side with restrained feet (see figure 3). Record whether the
chair overturns and the force used.

7.2 Experimental method — Stools: all directions

Position the stool so that two feet are resting against the stops.
Apply a vertical force of 600 N by means of the loading pad at a
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point 50 mm from the edge of the seat nearest the stopped
feet. Apply a horizontal force as specified in the annex or in
requirement documents through the centre of the seat in a
direction towards the stopped feet (see figure 4). Record
whether the stool overturns and the force used.

7.3 Calculative method — Chairs

7.3.1 General

1ISO 7174-1 : 1988 (E)

Record the force, F,, in newtons, and measure distances a
and A.

Set adjustable angle backrests at an angle of 15 *+ 5° back
from the vertical. Load free swivelling backrests on their axis of
rotation even when this axis is not adjustable to the above
requirements.

Calculate the force, F,, required to overturn the chair had it
been loaded with a seat load, W, of 600 N from the formula in
7.3.2.

In the calquiative method; the seat toading padis ot used:

Instead, the resistance to overturning that would have been
caused byl such loading is taken into consideration in the
calculation, which is based on the moments about the re-
strained fdet. For this calculation distances a, b and h are
measured

— digtance a is the minimum horizontal distance from the
line of the stopped feet to the vertical projection of the point
of appl{cation of the seat load, W, had such been applied;

— digtance b is the horizontal distance from the stopped
feet to [the arm load point;

— didtance & is the vertical height of the point of appli-
cation |of the horizontal overturning force above the
horizontal surface.

This methpd is not suitable for chairs with spring suspension
seats.

7.3.2 Fofwards overbalancing and sideways
overbalaricing for chairs without arms

Position the chair firstly with the stops against the' front legs
and then With the stops against the legs on one side. Apply a
gradually ihcreasing force, F,, acting to tilt'the chair over the
restrained [legs horizontally at the intersection of the seat and
back surfaces. Record the value of F,'when the unrestrained
legs lift off the floor. Measure distances # and a.

Calculate the force F required to’overturn the chair had it been
loaded with a seat load,y W, of 600 N from the following
formula :

F. = H, + (Wath)

733 Relarwards overbalancing

7.3.4 Sideways overbalancing for chairs with arms
Position the unloaded chair with stops against the legs on one
side. Apply a gradually increasing<force perpgndicular to the
tipping axis outward on that side‘\at the height df the top of the
arm rest at the most adverse position along the length of the
arm rest. Record the vdlue of F, when the unrestrained legs
just lift away from theé-floor. Measure distances a, b and h.

Calculate the force; F,, required to overturn the chair had it
been loaded-with a seat load, W, of 600 N from the formula

Fy =\F, + (250 a/h + 350 b/h)

7.4~ Calculative method — Stools: all|directions
Determine the stability of stools in the manngr described in

7.3.2 except that the stopped feet shall be thosg required to tilt
the stool about the axis having the lowest stahjility.

8 Test report
The test report shall include at least the followipg information:
a) a reference to this part of ISO 7174;
b) the piece of furniture tested (relevant data);

c) the method of stability test used (experimen-
tal/calculative) ;

d) the test results, in forces according t¢ clause 7, and

whether the item overbalanced during the fests:

Position the chair with stops against the rear legs. Apply a
gradually increasing force acting towards the rear on the
centreline of the backrest at a height of 300 mm above the un-
loaded seat or at the top edge of the backrest, whichever is the
lower, until the front legs of the chair just lift away from the
floor.

e) details of any deviations from this part of ISO 7174;
f) the name and address of the test facility;

g) the date of test.
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Figure 1 — Forward overbalancing and sideways overbalancing for chairs without arms

1) Unless specified otherwise for specific applications.

Figure 2 — Rearwards overbalancing
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Figure 3 — Sideways overbalancing for chairs with arms

600N

Figure 4 — Stools: all directions
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