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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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Furniture — Beds — Test methods for the determination of
stability, strength and durability

1 Scope

This document specifies test methods for determining the stability, strength and durability of all types

of fu
This

airbg
and mmedical purposes.

Test

included in this document.
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ISO 4

Normative references

Terms andddeéfinitions

ty assembied bedsinciuding bed frames amd-bed bases:

document applies to adult beds for domestic and non-domestic use. It does not apply tc
ds, foldaway beds, bunk beds and beds for people with special needs, nor to beds fo

methods for the assessment of ageing, degradation, fire resistance and lelectrical funct

r methods for the strength and durability of storage components, seating surface
res associated with beds are covered by other standards.

Fe a bed incorporates additional functions such as storagey electrical adjustability o
a sofa to a bed, additional tests are applicable.

document does not specify requirements for thecehoice of loads, cycles or forces. T
fied in a requirements document. If this is not available, suggested loads and cycles ¢
nex A (informative).

ests are not intended to assess the durability of upholstery, e.g. filling materials and c

following documents are referred to in the text in such a way that some or all of t
fitutes requirements of thissdocument. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

439:2008, Flexiblecellular polymeric materials — Determination of hardness (indentatig

he purposés of this document, the following terms and definitions apply.

nd’TEC maintain terminological databases for use in standardization at the following g

waterbeds,
I healthcare

ions are not

s and other

conversion

hese can be
an be found

pVers.

heir content

applies. For
hts) applies.

n technique)

ddresses:

3.1

IEC Electropedia: available at http://www.electropedia.org/

[SO Online browsing platform: available at https://www.iso.org/obp

unframed slat base
bed base consisting of separate slats flexibly held together normally by means of textile, rubber or

plastic tape

Note 1 to entry: When loading one slat, the load is transferred to the support by that slat only.
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e

bed base consisting of slats, springs, etc., which are connected to a structural frame system

Note 1 to entry: When loading one component only, e.g. a slat or a spring, the load is distributed by the frame to

the support.

4 General test conditions

4.1 Preliminary preparation

The tests ar
assembled i
or combined
assembly in
report. Fast
in the many
worst-case

Unless othd
conditions f

The tests sh
during a tes
be recorded|

e designed to be applied to a bed that is fully assembled and ready for use. The bed.s
h accordance with instructions supplied by the manufacturer. If the bed can be asse
in different ways, the most adverse combination shall be used for each test. i mounti
Structions are not supplied, the mounting or assembly method shall be recdrded in th¢
enings shall be tightened before testing and shall not be re-tightened unless-this is speg
facturer’s instructions. If the configuration needs to be changed in_order to produc
onditions, this shall be recorded in the test report.

rwise specified by the manufacturer, the test item shall be<stored in indoor am
br at least 24 h immediately prior to testing.

pll be carried out in indoor ambient conditions at a temperature between 15 °C and 25
t, the temperature is outside this range, the maximumyand/or minimum temperature
in the test report.

Before begi

assumed to have been caused by the tests.

4.2 Application of forces

The test forges in the static load tests shall beapplied slowly enough to ensure that negligible dyn

force is app

Unless othe
the requirer

The test for
Unless othel

The forces n

4.3 Toler

Unless othel

ning the test, visually inspect the bed thoroughly. Record any defects so that they ar

ied.

hents document or should be as suggested in Annex A.

Ces in durability teStsshall be applied at a rate such that excessive heating does not g
'wise specified, éach test force shall be maintained for (2 £ 1) s.

hay be replaceéd by masses. The relationship 10 N = 1 kg shall be used.

Ances

ball be

]

bled
ng or
b test
ified
e the

bient

PC. If,
shall

£ not

amic

'wise indicated, each forcgshall be maintained for (10 * 2) s. Forces shall be as specified in

ccur.

'wise stated, the following tolerances are applicable:

masses:

forces: £5 % of the nominal force;

+1 9% of the nominal mass;

dimensions: all dimensions less than 200 mm shall have an accuracy of 1 mm of the nominal

dimension; the other dimensions shall have an accuracy of 0,5 %; the dimension of the spherical

curvatu
The accurac

NOTE

re of 300 mm radius on the loading pad (5.3) shall have an accuracy of + 5 mm.

y for the position of loading pads and impactor shall be +5 mm.

when the above tolerances are met.

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

Unless otherwise specified in the requirements document, all applicable tests as shown in Table 1 shall
be carried out on the same sample and in the sequence as the clauses are numbered in this document.

4.5

Loading

Unless otherwise specified, all storage components supplied with beds, which are not subject to testing,
shall be uniformly loaded with the load(s) as specified in the requirements document or should be
loaded with the load(s) as suggested in Annex A.

5

Unle
depe

The
i.e. it

All 1
prac

5.1
The {

For t

5.2
The

Test apparatus

5s otherwise specified, the tests may be applied by any suitable device because the re
ndent upon the apparatus.

bquipment shall not inhibit deformation nor cause unnatural deformation of the unit
shall be able to move so that it can follow the deformation of the unit/component duri

pading pads shall be capable of pivoting in all directions. The pivot point shall be
ically possible to the load surface.

Floor surface.
loor surface shall be horizontal, rigid and flat with-a smooth surface.

he test in 6.5.2, the surface shall be smooth high-pressure plastic laminate or equivale

Stops.

btops are devices to prevent the article from sliding but not tilting. They shall not be

12 mim, except where the design of the bed necessitates the use of higher stops, in which cag

stop
used

5.3

The
conv]

that will prevent the item from moving shall be used. If greater than 12 mm, the heigh
shall be recorded in the test teport.

Loading pad.

oading pad shall'be’a rigid circular object, 200 mm in diameter, the face of which

bx spherical curvature of 300 mm radius with a 12 mm front edge radius (see Figure 1J).

bults are not

component,
ng testing.

as close as

higher than
e the lowest
t of the stop

shall have a
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Dimensions in millim

5.4 Small

The small 1
edge bend r
loading pad

5.5 Testn

The test mattress shall be a soft polyether foam sheet with a thickness of 100 mm, a bulk dens

Figure 1 — Loading pad

loading pad.

ading pad shall be a rigid disc 100 mm, in diameter, with a flat face and a 12 mm
hdius. Where space prevents the use of 2 100 mm diameter loading pad, a 50 mm dian
with similar properties may be used.

nattress.

etres

front
heter

ty of
bd A,
hd by
Pater

11l be

(35 + 3,5) kg/m3 and an indentatien hardness index of (170 + 40) N in accordance with Meth
HA(409%/30s)|as given in ISO 2439:2008. The size shall be such as to overlap the size of the loading p
at least 200|jmm all round. The test mattress may have a light soft cotton cover with a mass not gr
than 120 g/m2.

The same part of the"standard test mattress shall not be reused within 2 h and the mattress sh3
replaced if damaged; or after 10 complete bed tests, whichever occurs first.

5.6 Impagtar.

The impactor shall be as shown in Figure 2 and comprised of the following:

5.6.1 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 s

triking surface.

The body and associated parts minus the spring shall have a mass of (17 + 0,1) kg and the whole
apparatus shall have a mass of (25 * 0,1) kg.

© ISO 2018 - All rights reserved
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5.6.2 Springs, which shall be such that the combined spring system has a nominal spring rate of
(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 load 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.

5.6.3 Striking surface, which shall be a 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.

1

-

-+

=N N

7

7

1G] e ——— S

NG
d

Key

1 joint of lifting device not inhibiting free fall

Figure 2 — Impactor

5.7 Testbed base (unframed).

The slats should be made of solid wood with a minimum modulus of elasticity of 8 000 N/mm? [e.g.
European beech (Fagus sylvatica) or Pine (Pinus ssp), etc.].

The cross section of the slats shall be 20 mm x 95 mm and the distance between the slats shall be
(60 = 2) mm.

© IS0 2018 - All rights reserved 5
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If the free span of the slats is >1 000 mm, support the slats along the centre line.

The length of the slats shall be 10 mm shorter than the nominal width of the bed frame.

5.8 Testbed base (framed).
The slats shall be as described in 5.7.

They shall be mounted on a frame made of wooden material defined in 5.7 with a cross section of
20 mm x 45 mm (see Figure 3).

The width ofthebed base shallbe 20 mm smaller than the nominalwidth of the bed frame

Dimensions in millimetres

1
L5
Key
1 frame
2 slat

Figure 3 — Test bed base(framed)

5.9 Test support (unframed bed bases).

The base shall be suitably supported along its whole length.

The total overhang on one side (see Figure.4)shall be (20 + 1) mm.
If the bed bgse is not prevented from moving during the tests, it shall be fixed in a suitable manner.

Dimensions in millimetres
w

71 /

20 2

1

Key

1 testsupport

2 slat

W  width of the base

Figure 4 — Test support (unframed bed bases)

5.10 Test support (framed bed bases).

Supports of 50 mm width, suitable to carry the bed base and the test loads, shall be placed 150 mm
from the ends of the frame (see Figure 5).

6 © ISO 2018 - All rights reserved
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5.11| Test mass.

A mass of 75 kg should be distributed over an area of approximately 300 mm x 300 mm or a
apprpximately 340 mm.

6 Test procedures — Stability, strength and durability

6.1 | General

Unlegs otherwise specified, the test shall be carried out in the configuration mostlikely to c
Wheh the mattress, bed base and\frame (if applicable) are supplied together as a bed set, {
tested together.

Wheh other components(are supplied separately, they shall be tested using the test m

supplort or test bed base“described in Clause 5, unless otherwise specified by the manufaq
components under test)

Ifat
to ap
spec

Tabl¢ T'shows which tests are applicable to a bed set and which to parts of a bed.

ISO 1983

Dimensions i

- ! -
L | L
|
|
|
- _:_ ................ -
|
|
3 e
| 150

Figure 5 — Test support (framed bed bases)

bst cannot becarried out as specified in this document, e.g. because a loading pad cary
ply a force)due to the shape of a product, the test shall be carried out as closely as po
fications of this document, and any deviations shall be recorded in the test report.

3:2018(E)

n millimetres

diameter of

quse failure.

hey shall be

httress, test
turer of the

not be used
ssible to the

Table 1 — Testing of beds, bed frames and bed bases

Test 6.2 6.3.1 6.3.2 6.4 6.5.1 6.5.2 6.6
Complete bed V V v v V v v
Bed base ™) V W) W) v W) V
Bed frame Vv N Vv Vv ") Vv W)

(V) = if applicable

+/ = test to be carried out

© ISO 2018 - All rights reserved
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6.2 Stability test

Position the
Figure 6 b).

bed on the floor surface with the legs or base restrained by stops. See Figure 6 a) and

Apply two downward forces F1 and F7 simultaneously by means of the small loading pad (5.4) at point A

and point B,

60 mm behind the front edge of the bed sides. At each loaded position, apply two outward

forces F3 and F4 simultaneously for at least 5 s along a horizontal line extended forward from the point
where the base of the loading pad meets the upper surface of the bed side/bed frame. The forces shall
be as specified in the requirements document or should be as suggested in Annex A. See Figure 6 a) and
Figure 7. If the construction of the bed is symmetrical in width direction, perform the test at one side only.

Repeat the game test at one end of the bed. If the headboard and footboard are of the same constfui¢tion,

perform the

test at the side containing the footboard. See Figure 6 b) and Figure 7.

© ISO 2018 - All rights reserved
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b)
Key
1 stop
F1, F> downward force
F3, Fy outward force

A,B,C,D forceloading points
Figure 6 — Stability test

Position A and B are 1/4 length of bed base. Position C and D are 1/4 width of bed base. See Figure 7.

© ISO 2018 - All rights reserved 9
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If the construction of the bed is not symmetrical with the weight not evenly distributed or the legs not
positioned symmetrically, perform the test in the most adverse position.

Dimensions in millimetres

|
T |
= | |
*D |
< | i
Sl |
S - ] —
| |
e '
| B | A
o— — — —f ------- - ——— S
60 L/4 L/4
L
Key
L lgngth of bed base
w width of bed base

A,B,C,D fgrce loading points

Figure 7 — Vertical loading points of stability test

6.3 Vertical static load tests

6.3.1 Vertical static load on bed base

Apply the vertical force downwards using the loading pad (5.3). The force shall be as specified iph the
requirements document or shotiddbe as suggested in Annex A.

Apply the fdrce at all poinfs)of the bed base where failure is likely to occur, but not less than 100 mm
from any edge. If there\are several such positions, carry out the test at a maximum of 4 different
positions.

Each force shall be-applied for the number of cycles specified in the requirements document or should
be applied forthe number of cycles suggested in Annex A.

6.3.2 Vertical static load on side rail

Using two small loading pads (5.4), apply two vertical downward forces F1 and F simultaneously
for 1 min on the centre line of the top surface of one side rail. The forces shall be as specified in the
requirements document or should be as suggested in Annex A.

The loading points shall be 300 mm either side of the middle point line of the side rail (M), as shown in
Figure 8.

The bed shall be loaded sufficiently to prevent it from overturning.

If the materials/constructions are not identical, repeat the test on the other side rail.

10 © ISO 2018 - All rights reserved
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The test shall be carried out for the number of cycles specified in the requirements document or should
be carried out for the number of cycles suggested in Annex A.

Dimension in millimetres

Key
F1, F7

6.4

6.4.1
This
This
3001

Place

Appl
using

vertical static forces

middle point line of the side rail

Figure 8 — Vertical’static load on side rails

Horizontal static load tests

Horizontal static load on headboard of beds <1 200 mm in width

test only applies to beds-with headboards or equivalent structures which are designefl to be leant
against by users.

test is not applicable to beds without headboards or whose headboard’s upper edge|is less than
mm high fromthe-upper surface of the bed base.

the stops behind the legs/base to prevent the bed from moving during the test.

y the mass on the centre line of the bed base, 175 mm from the headboard. Apply the oytward force
y the loading pad (5.3). The loading point shall be at 600 mm above the upper surfade of the bed

base

orcat a point 100 mm below the upper edge of the headboard, whichever is the lower.|The loading

point shall be at the centre line of the headboard (see Figure 9).

The mass, the force and the number of cycles to be used to carry out the test shall be as specified in the
requirements document or should be as suggested in Annex A.

© ISO

2018 - All rights reserved
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Dimensions in millimetres

headboa
mattress
stop

mass

- A W N e

horizont|

6.4.2 Hor

This test on
against by ul

This test is
300 mm hig

Place the st(

Apply two 1
side of the c

rd

hl outward force

jgure 9 — Horizontal static load on headboard of beds <1 200 mm in width

izontal static load on headboard of beds > 1 200 mm in width

y applies to beds with headboards or equivalent structures which are designed to be
Sers.

not applicable to beds without headboards or whose headboard’s upper edge is less
h from the uppersurface of the bed base.

ps behind the legs/base to prevent the bed from moving during the test.

hassesssimultaneously at points on a line 175 mm from the headboard, 300 mm on ¢
entre line of the bed base.

d (C DY Tl

leant

than

ither

Apply two T

3 £al rs £ H 14 ] 3 £l 1 s ] |
Ul'TZUIItLdIl UuUlvwdadlu 1UIctco ouuuu.aucuuol_y uolus LIICT 1uau1us l_lﬂ\,l LJ.J}- 1 IIC 1uau1115 lJ

ints

shall be at 600 mm above the upper surface of the bed base or at a point 100 mm below the upper edge
of the headboard, whichever is the lower. See Figure 10.

The loading points shall be 300 mm on either side of the centre line of the headboard. See Figure 10.

The masses, the forces and the number of cycles to be used to carry out the test shall be as specified in
the requirements document or should be as suggested in Annex A.

12
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Dimensions in millimetres

Key

1 eadboard

2 :Lattress

3 dtop

4 ass

F ;[lorizontal outward forces

Figure 10 — Horizontal static load on the headboard of beds > 1 200 mm in wjdth

6.4.3 Horizontal staticload test for beds without headboards

This test applies to thebeds without headboards or whose headboard’s upper edge is less than 300 mm
high [from the uppersurface of the bed base.

Placg the stops behind the legs/base to prevent the bed from moving during the test.

Placg the mass (5.11) at the approximate centre of the bed base.

Appli-thetor o1 L : PR TN D q - oY L 1 FRPEDN NP R Ll e li fth
pply-temoriZzoitarrorce usg tne1oaaiitg pat o - rircroaamgpome snamnocat areeentre line o the

end member, 50 mm below the upper edge of the end member which is furthest away from the stops.
See Figure 11.

The mass, the force and the number of cycles to be used to carry out the test shall be as specified in the
requirements document or should be as suggested in Annex A.

© ISO 2018 - All rights reserved 13
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Key

mattress
stop

o R W N R

horizont

6.5 Dura

6.5.1 Ver

Apply the v
Figure 12):

a)
b) point 3(

centre ¢

c) pointoj

d) point o

test mas$

:2018(E)

Dimensions in millimetres

p

end menpber

hl force

Figure 11 — Horizontal static load test for beds without headboards

bility tests

[ical durability test of bed base

ertical downward force by “using the loading pad (5.3) at each position as follows

fthe bed base (poinhitA);
0 mm from thé adjacent edges (point B);
posite of B\(point C);

the transverse centreline, 200 mm from the long edge (point D).

In the case

the middle and to one end only.

(see

where the supporting structure of head and feet is identical, the test shall be performgd in

For beds > 1 200 mm in width, position the test mass (5.11) at the geometric centre of the unloaded half
part of the bed base. See Figure 12.

For beds < 1 200 mm in width, apply the vertical downward force without positioning the test mass. If
the bed tends to overturn, load the bed base gradually to prevent overturning.

The force and the number of cycles to be used to carry out the test shall be as specified in the
requirements document or should be as suggested in Annex A.

14
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Dimensions in millimetres

300
)
0
|
300

| K
300 | 300
Key
1 bed base
2 test mass

A, B,,D force application points

Figure 12 — Verticaldurability test of bed base

6.5.2 Horizontal durability test of béd frame
Wheh the bed is supplied without.a'mattress, position the mass at the centre of the bed bage.

Placg¢ stops around the legs or'base at one end. If there is a headboard, place the stops at that end (see
Figures 13 and 14).

Apply two horizontalforces F1 and F; alternately by means of the small loading pad |(5.4) at the
unrefstrained bed endand perpendicular to the longitudinal axis of the side rail. See Figurefs 13 and 14.

The |joading points shall be at the height of the upper surface of the bed base, 100 mm inbogrd from the
outside plane‘of the end member (see Figure 14).

One application of the force in each direction represents one cycle.

The mass;theforcesandthenumberofeyclestobeusedtocarryout thetest shaltbeasspecified in the
requirements document or should be as suggested in Annex A. The cycle rate shall not exceed 5 cycles
per minute.
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Figure 13 — Horizontal durability test of bed frame
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Figure 14 — Horizontal durability test of bed frame — Force application points and directions

6.6 Verticalimpacttest
The impactgr (5.6) shall be lifted to the height (measured from the top face of the unloaded-mattiress)
specified in|the requirements document or should be lifted to the height as suggested in Adnex A. Let it
drop freely pnto the mattress, at the following positions (see Figure 15):
a) centre qf the bed base (point A);
b) one thind of the longitudinal axis from the middle (point B);
c) point opposite of B (point C);
d) point 200 mm from the adjacent inside edges (point D);
e) one other point of the bed base where failure is most likely to occur.
Drop the injpactor at each of the selected positions of impacti(see Figure 15). The number of cfycles
shall be as specified in the requirements document or should'be as suggested in Annex A. Each of the 4
selected D points in Figure 15 shall be impacted. The impactor shall be permitted to fall freely but may
be guided by a guide rail.
Dimensions in millinjetres
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L length of bed base
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Figure 15 — Impact positions
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