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Foreword

ISO (the Inte

rnational 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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 21016 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting. ‘Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 136, Furniture:
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INTERNATIONAL STANDARD

ISO 21016:2007(E)

Office furniture — Tables and desks — Test methods for the
determination of stability, strength and durability

1

This

dural
heigh

use.

This

ISO 1

The

norm

With

to m4

The

perfo

Tests

give
ensu
long

However, when properly justified, they can be used for fault investigation.

This
spec

Anne

Asse

2

The

N

Bcope

nternational Standard specifies test methods for the determination of the stability, the stre
ility of all types of office tables designed for use in the seated and/or standing position, e.g

International Standard does not contain test methods for storage elements, which can
170.

al functional use, as well as misuse, that can reasonably be €xpécted to occur.

the exception of the deflection of table tops, the tests are.designed to evaluate properties w
terials, design/construction or manufacturing processes.

est results are valid only for the unit/component tested. These results can be used to 1
rmance of production models provided that the.tested model is representative of the product

carried out according to this International*Standard are intended to demonstrate the ability
Satisfactory service in its intended.efivironment. It is necessary to understand that such
e that structural failure will not eYentually occur as a result of habitual misuse or after ar
period of service. The tests have been developed for units/components that have not

International Standard.-specifies test methods only. It does not specify requirements. The
fied in a requirements.document. If this is not available, suggested forces and cycles car
X A.

5sment of ageing and degradation is not included.

Normative references

ngth and the
work tables,

t-adjustable tables, meeting tables and desks. It applies to tables that are fully assembled @nd ready for

be found in

ests consist of the application, to various parts of the unit, of<loads, forces and velociti¢s simulating

ithout regard

epresent the
on model.

bf the item to
tests do not
excessively
been in use.

5e should be
be found in

ottowingTeferenceddocuments—are indispensabte—for the—applicatiom—of —thisdocumer

For dated

t.

references, only the edition cited applies. For undated references, the latest edition of the referenced

docu

ment (including any amendments) applies.

ISO 7619-2:2004, Rubber, vulcanized or thermoplastic — Determination of indentation hardness — Part 2:
IRHD pocket meter method

ISO 7170:2005, Furniture — Storage units — Determination of strength and durability
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
3.1

clear height
distance between the top of the extension element bottom and the lower edge of the extension element above,

or the structure of the unit

NOTE See Figure 1.

Key

1 structure |of unit
2 clear height

Figure 1 — Clear height
3.2

duty cycle
length of tim¢ the height-adjustable table’s drive-system can be operated without impairing its useful life

NOTE THe duty cycle includes the amaunt*of time the drive system can be operated and the amount of time if must
not be operatdd to allow the drive system fo ¢ool sufficiently before it is activated again.

4 General test conditions

41 Genefral

Forces, velogities,\masses, dimensions, angles, time and temperatures given in this International Standard
shall be tarthed at the nominal values specified.

4.2 Preliminary preparation

Pre-assembled table(s) shall be tested as delivered. The unit(s)/component(s) shall be assembled and/or
configured according to the instructions supplied with them. The most adverse configuration intended for use
shall be used for each test. If mounting or assembly instructions are not supplied, the assembly method shall
be recorded in the test report. Fittings shall be tightened before testing and shall not be retightened unless
specifically required by the manufacturer. If it is necessary to change the configuration to produce the worst-
case conditions, this shall be recorded in the test report.

The tests shall be carried out in indoor ambient conditions. If during a test the temperature is outside of the
range of 20 °C + 5 °C, the maximum and/or minimum temperature shall be recorded in the test report.

2 © 1SO 2007 — All rights reserved
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For furniture that includes hygroscopic materials, at least one week in normal indoor conditions shall have
elapsed between manufacture (or assembly) and testing.

The test for deflection of table tops (see 6.7), except those made from metal, glass and stone, shall be carried
out at a relative humidity of (50 + 5) %. If during a test the relative humidity is outside this range, the maximum
and/or minimum shall be recorded in the test report.

NOTE (50 £ 5) % RH and the corresponding wood moisture content is representative of average indoor conditions in
Canada, Europe and the USA. Other relative humidities can be appropriate in other parts of the world.

In the case of designs not addressed in the test procedures, the tests shall be carried out as far as possible as
Pl

desc-ihnA and anv Aaviatinan chall ha ranaraAad 1n tha tact ranAart
Ottty GCvViator-SHaT T eCoOrGCoO et CotTeportT

Unless otherwise specified, levelling devices shall be opened to their midpoint of adjustmient, put not more
than 10 mm.

Befoiﬁ beginning the testing, visually inspect the unit thoroughly. Record any defects so that|they are not
assumed to have been caused by the tests. Carry out measurements if specifieds

During testing, the unit shall be placed on the floor and levelled, unless othefwise specified.

4.3 | Test equipment

Unlesgs otherwise specified, the tests may be applied by any suitable device because results afe dependent
only Wipon correctly applied forces and loads and not upon the.apparatus.

The ¢quipment shall not inhibit deformation of the unit/eemponent during the test. It shall be ablge to move so
that if can follow the deformation of the unit/component\during testing, so that the forces and loads are always
applied at the specified point and in the specified diréction.

All lopding pads shall be capable of pivoting ‘in-relation to the direction of the applied force. THe pivot point
shall [pbe as close as practically possible to the-toad surface.

4.4 | Application of forces

The frces in the static force tests.shall be applied sufficiently slowly to ensure that negligible dyrfamic force is
applied. Unless otherwise specified, each force shall be maintained for a period of (20 + 10) s.

The fprces in durability-tests shall be applied at a rate to ensure that excessive heating does not ¢ccur. Unless
otherwise specified, €ach force shall be maintained for a period of (2 + 1) s.

The forces may-bé applied using masses. The relationship of 10 =1 kg shall be used.

4.5 | Tolerances

Unless otherwise stated, the following folerances are applicable:

— forces: + 5 % of the nominal force;

— velocities: + 5 % of the nominal velocity;

— masses: + 1 % of the nominal mass;

— dimensions: + 1 mm of the nominal dimension;
— angles: + 2° of the nominal angle.

The accuracy for the positioning of loading pads shall be + 5 mm.

© 1SO 2007 — All rights reserved 3
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4.6 Sequence of testing

All applicable tests shall be carried out on the same sample and in the same sequence as they appear in this
International Standard.

All tests specified for a particular component shall be carried out on the same sample.

4.7 Prevention of movement during test

If a unit tends to slide or roll during the tests specified in Clause 6, the unit shall be restrained by stops

(see 5.2).
4.8 Loadl in storage components

Unless other
be uniformly

The volume
multiplied by

49

After comple

Inspefction and assessment of results

deformationworWwear of any part or component such that its functioning is impaired;

Wise specified, all components, including extension elements, intended for storage{purposes
loaded according to Table 1.

of extension elements shall be calculated as the internal area of the extension element b

the clear height above it.

Table 1 — Loads in storage components

Part Load
Shelves 1,5 kg/dm?2
Storage components for suspended filing only 2 4,0 kg/dm
All other storage components 0,5 kg/dm?3
@  Dimension measured perpendicular to the plane of the suspended file pockets.

ion of each of the tests, visually inspect the unit again.

changes that have taken place since the initial inspection (see 4.2). Inspection may in
ts, e.g. opening or closing forces or deflections. The inspection shall note at least the followi

pf any componeént or joint;

g of any joint intended to be rigid, that can be demonstrated by hand pressure;

shall

bttom

clude

Record any
measuremer
a) fracture
b) loosenin
c)

d) loosenir
e) anywea

T fmdd 1 +
Ul dity 1medrts U attaCliireTi,

r or deformation of a component that can affect its stability.

Pass and fail criteria should be established in a requirement document.
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5 Test apparatus

5.1

Floor surface

The floor surface shall be a rigid, horizontal and flat surface.

016:2007(E)

For the strength under horizontal static force test (see 6.3), the surface shall be a smooth high-pressure
plastic laminate or a smooth steel.

For the durability of tables with castors (see 6.8), the test shall be carried out on a smooth steel surface.

For t

(85 H410) IRHD in accordance with ISO 7619-2.

5.2
Devig
12m

loweq
used

5.3

Thell

5.4

Mass

6.1.1

Placq
unlod

Table

6.1.1

Stops

es shall be used to prevent the table from sliding or rolling but not tilting. Mhey shall be n

the height shall be recorded in the test report.

Loading pad

Masses

es shall be designed so that they do not reinforce the structure or redistribute the stresses.

Test methods

Stability

Stability under vertical load

ded and closed.,

1  {Test for tables that are or can be set to a height of 950 mm or less

The t

able shall be set to the height most likely to overturn the table, but not more than 950 mm.

M except in cases where the design of the table necessitates the use offhigher stops, in w
t that prevents the table from moving shall be used. When a stop withha height greater tHan 12 mm is

he drop test (see 6.9), the floor shall be faced with a 3 mm thick layer of rubber withwa| hardness of

I higher than
ich case the

bading pad is a rigid disc, 100 mm in diameter, with a flat face and a 12 mm front edge blend radius.

the table on the floor surface (see 5.1). The test shall be carried out with the storage|components

s that can he set to heights both above and below 950 mm shall be tested to both 6.1.1.1 and 6.1.1.2.

The specified vertical force shall be applied to the table top through the loading pad (see 5.3) 100 mm from
the edge at the point most likely to overturn the table. If the position most likely to cause overturning is not
apparent, it can be necessary to carry out this test with the vertical force at additional locations on the table top.

Reco

©I1SO

rd whether the table overturns.

2007 — All rights reserved
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6.1.1.2

Test for tables that are or can be set to a height greater than 950 mm

The table shall be set to the height most likely to cause overturning, but not less than 950 mm.

Apply 50 % of the specified vertical force to the table top through the loading pad (see 5.3) 100 mm from the
edge at the point most likely to overturn the table. If the position most likely to cause overturning is not apparent,
it can be necessary to carry out this test with the vertical force at additional locations on the table top.

Record whether the table overturns.

6.1.2 Stabi

lity with extension elements open

Place the tah
Load each e
Open the tw
prevents any
with the larg
interlocks.

Apply the sp
the point mo

Record whet

6.2 Stren
Place the tal
Height-adjus

Load all ext
elements clo

Apply to the
10 times.

Carry out the test at the point(s) most likely to cause failure. If the point most likely to cause failure

evident, rep¢g

The forces s
applied, repo

If the force is

le on the floor surface (see 5.1).
tension element with the load specified in 4.8.
p extension elements with the largest loads without overriding the interlock. If,an interlock d

two of the extension elements from being opened simultaneously, open the, extension elg
est load. Opening two extension elements simultaneously is not cansidered overridin

beified vertical force through the loading pad (see 5.3) 100 mm from-the front edge of the ta
bt likely to overturn the table.

her the table overturns.

gth under vertical static force
le on the floor surface (see 5.1).
able tables shall be set to their highest pasition, but not higher than 950 mm.

ension elements as specified in 4:8."Close the extension elements and keep the exte
5ed throughout the test.

work surface, by means 6fythe loading pad (see 5.3), the specified downward vertical

at the test at up_to-four loading positions.

hall be applied 100 mm in from the edge(s). However, if the table overturns before the full fo
sition the doad to the nearest point that will accept the load without overturning.

applied at a position other than 100 mm in from the edge(s), record the loading point locatig

evice
ment
j the

ble at

hsion

force

s not

rce is

Record and assess defects in accordance with 4.9.

6.3 Strength under horizontal static force

Place the table on the floor surface (see 5.1).

Height-adjustable tables shall be set to their highest position.

Restrain the legs/supports of the table by stops placed around each leg/support at the end opposite that at
which the horizontal test force is first applied. Leave the stops in position for all applications of the horizontal

test force.

Apply a mass of 50 kg to the approximate centre of the table top.

© ISO 2007 — All rights re;

served
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Apply the specified horizontal force at the work-top level in a direction perpendicular to a line joining the two
legs/supports and midway between the legs/supports. See Figures 2 and 4.

If the table tends to tilt when the specified force is applied, reduce the force sufficiently to just prevent tilting.

Record the force applied.

Apply the specified force in the opposite direction.

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

Carry out for 10 cycles.

Apply the specified horizontal force at the work-top level along the line joining the two legs/slpports. See

Figures 3 and 5.

Apply the specified force in the opposite direction.

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

Carry out for 10 cycles.

Repgat this procedure with the force applications until each unique leg design/construction has been tested in

each|of four quadrants.

Record and assess defects in accordance with 4.9.

© 1SO 2007 — All rights reserved
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Fi

First and second directions

Figure 3 — Strength under horizontal static force test —Rectangular table —
Third and fourth directions

jure.4 — Strength under horizontal static force test — Irregularly shaped table —

© 1SO 2007 — All rights reserved
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6.4

Placq

Height-adjustable tables shall be set to their highest pesition.

If ned

Load

elements closed throughout the test.

Using

Figure 5 — Strength under horizontal static force test — Irregularly shaped table
Third and fourth directions

Durability under vertical force

the table on the floor surface (see 5.1).

essary, the legs/supports may be stoppedte prevent sliding but the stops shall not inhibit de

all extension elements as specified.in 4.8. Close the extension elements and keep t

the loading pad (see 5.3),-apply a vertical force of 400 N at 100 mm from the edge of the

formation.

ne extension

table top, at

the point most likely to cause-failure. If the table tends to tilt when the specified force is appli¢d, move the

force

One application of the force followed by removal of the force shall represent one complete cycle.

Carry

Reco

6.5

towards the centre of the table just enough to prevent tilting.

out the specified number of cycles with a frequency of not more than 10 cycles per minute.

rd and-asséss defects in accordance with 4.9.

Durability and stiffness under horizontal force

6.5.1

General

Place the table on the floor surface (see 5.1).

Height-adjustable tables shall be set to their highest position, but not higher than 950 mm.

Restrain the legs/supports of the table by placing stops (see 5.2) around each leg/support. Apply a mass of
50 kg to the approximate centre of the table top.

©I1SO

2007 — All rights reserved
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6.5.2 Durability

Apply 66 % of the horizontal force specified for 6.3 in a lateral direction, at the work-top level, parallel to the
table’s longitudinal centreline and 50 mm in from and perpendicular to an edge, towards the opposite side of
the table; then reverse the force direction. See Figure 6.

If the table tends to tilt when the specified force is applied, reduce the force sufficiently to just prevent tilting.
Record the force applied.

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

Carry out therspecifiednumber-ofeycteswitha-frequency of notmorethan—to-cyctes perminute:
Repeat the test in the other directions.

If the force(s) applied is/are reduced, record the force applied.

Record and gssess defects in accordance with 4.9.

Dimensions in millimetres

F < <EEEEEEEE— — 2l
— >
50 )
>
F
"] [
- -

Figure 6 — Durability under horizontal force

6.5.3 Stiffrless of the structure

Apply the tesgt force at the work-top level in a direction perpendicular to a line joining two legs/support$ and
midway between the legs/supports, or midway between the outermost legs for a table with more than twag legs
in a straight line.

Apply a horizontal force of 300 N at the work-surface level and along its longitudinal centreline, towards the
centre of the table. Maintain the force for 2 s and record the position of a point D on the length of the table.
Remove the force and repeat it in the opposite direction and record the distance of the horizontal travel of the
point. The total distance point D moves, from its location when the force is applied in one direction to its
location when the force is applied in the other direction, is D,. [See Figure 7 a).] Calculate and record D;.

Repeat the procedure using horizontal forces along the transverse centreline. The total distance point D

moves, from its location when the force is applied in one direction to its location when the force is applied in
the other direction, is D,. [See Figure 7 b).] Calculate and record D,.

10 © 1SO 2007 — All rights reserved
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Figure 7 — Stiffness of the structure

6.6 | Durability of the height adjustment mechanism
Placg the table onrthe floor surface (see 5.1).

Load

the table top with 45 kg applied on the centre of a line 300 mm in from the rear edge of thg
at the

surface and
side to side locations noted below. Load the extension elements according to Table 1.

Cycle the table, including any latches or activation mechanisms for the specified cycles as described below.
The test device shall apply only those forces necessary to achieve the required motion and shall not add mass

to the table. The latching and/or activating mechanisms may be cycled concurrently or independently for the
complete test as follows (see Figure 8).

— First 25 % of cycles: The table shall be cycled its total vertical travel. Position the centre of the load

300 mm in from the left edge of the surface.

— Next 50 % of cycles: The table shall be cycled its total vertical travel. Position the centre of the load

in the middle of the surface.

— Last 25 % of cycles: The table shall be cycled its total vertical travel. Position the centre of the load

300 mm in from the right edge of the surface.

© 1SO 2007 — All rights reserved 11
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One cycle shall be comprised of travel from the lowest position to the highest position and return.

The cycle rate shall not exceed 6 cycles per minute.

The cycle rate for electrically driven tables shall be as recommended by the manufacturer. When a duty cycle is
not recommended by the manufacturer, the duty cycle shall be three cycles on and then off for the equivalent time
it takes to run 15 cycles.

The duty cycle may be increased when temperature control is agreed with the manufacturer.

Record and assess defects in accordance with 4.9.

Dimensions in mijllimetres

fo—o—oH

300

300 300

 J
A
 J
A

25% 50 % 25 %

L Rl

Figure 8 — Durability of the height adjustment mechanism

6.7 Defle¢tion oftable tops

Testing of thecdeflection of table tops that are not made of metal, glass or stone shall be carried ouf in a
relative humi |ty as opcuiﬁcd 42

The greatest deflection shall be measured and recorded with reference to a straight line to an accuracy of
+0,1 mm.

Place the table being tested on the floor surface (see 5.1). Load the table top uniformly with the load specified
and apply for

— 1 hfor table tops made of metal, glass and stone, or

— 1 week for all other table tops.

12 © 1SO 2007 — All rights reserved
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With the load remaining on the top, measure and record the greatest deflection along the working edge of the
surface with reference to a straight edge placed along and extending the entire length of the table top.

6.8 Durability of tables with castors
Place the table unloaded on the floor surface (see 5.1).
The operating force shall be applied no lower than 50 mm from the top surface of the table.

Apply a load of 40 kg centred on the table.

The ¢astors shall be free to rotate and swivel.

Movg the table (600 + 20) mm back and forth at a rate of (10 + 2) cycles per minute for the-spegified number
of cygles.

One gycle consists of a forward and a backward stroke.

Record and assess defects in accordance with 4.9.

6.9 | Drop test
Placg the table unloaded on the floor surface (see 5.1) in its normal position of use.

Detefmine the drop height (see Figure 9) as a percentage of‘the specified nominal drop height in accordance
with the criteria listed in Table 2.

Table 2 — Determination ofhe drop height for the drop test

Force to lift one end of the table Percent of specified nominal drop height
N
0to <200 100
200 to 400 100 — [70 x (force to lift one end of unit — 200)/200] |
> 400 30 |

Detefmine and record the most likely lifting point(s).
Lift ope end of thedtable to the drop height and let it drop freely onto the floor surface (see 5.1). Sge Figure 10.

Carry out thentest six times. Height-adjustable tables shall be tested three times at the lowest|position and
three|times;at the highest position.

Detetmine the drop hpighf for the opposite end of the table and repeat the test on that end

Record and assess defects in accordance with 4.9.
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