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PREFACE

This Standard was developed under a Memorandum of Understanding (MoU) between
Standards Australia and the Australasian Furnishing Research and Development Institute
Limited (AFRDI) and is published as a Joint Australian/New Zealand Standard.

Under the Memorandum, AFRDI acts as an agency for the development of the text of the
Standard which is then reviewed by an appropriate Joint Standards Australia/New Zealand
Committee.

The Joint Standards Australia/Standards New Zealand Committee CS/88 on Commercial
Furniture reviewed this text and endorsed its adoption as a Joint Australian/New Zealand
Standard.

In preparing this Standard, the AFRDI Commercial Furniture working group took into
account both prevailing practice in Australia and the Standards used in the mature market
overseas. In particular, attention was given to developments in furniture quality and
testing occurring in Europe and the USA although the European position is still in flux at
the time of publication of this Standard.

Due to the absence of an ISO Standard and the fact that the development of the CEN
Standard has been delayed due to non-agreement between its members, Australia and
New Zealand have aligned where practicable with the most relevant of the ‘de facto
International Standards’, i.e. National Standards in wide use. For ergonomic criteria this
Standard aligns (with the exception of tilt angle) with a draft Standard produced by CEN-
prEN1335-1,Office chairs—Swivelling office chairs—Part 1: Dimensions—Definition of
dimensions. The difference in the tilt angle was seen by the committee to be necessary to
align with Australian and New Zealand practice.

In relation to test methods for strength, durability and stability this was a more difficult
decision. Eventually, however it was considered that BS 5459 was the more relevant to
follow. It was chosen from a number of de facto International Standards as the best
compromise which could be presented at this time whilst waiting on the CEN Standard to
be finalized and published.

The German Standard DIN 4551 was also carefully considered in the discussions as
AS/NZS 4438 was being drafted. The committee had difficulties in coming to a consensus
decision on which of the two de facto Standards, German or British, was the appropriate
one to have been the basis of this Standard. In order to overcome the difficulty and to
achieve a publishable document that also adheres to our trade obligations, it was finally
agreed that if a chair complies with one of the de facto Standards mentioned above, it
may be considered as an alternative to showing compliance with this Standard, provided
the combinations of Standards detailed in Clause 1.3 are adhered to.

The objective of this Standard is to provide purchasing authorities, specifiers, users,
retailers and manufacturers with a uniform set of height adjustable swivel chair
performance requirements that can form the basis of selection and evaluation criteria.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral
part of a Standard, whereas an ‘informative’ appendix is only for information and
guidance.
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FOREWORD

It is important for the health and comfort of chair users at work to take into account the
general principles and minimum requirements of ergonomics. This applies particularly to
the design and use of chairs with workstations containing desktop computers with visual
display units (VDUs) or similar situations. In determining the dimension ranges of height
adjustable swivel chairs, it is important to consider the anthropometry of the user
population. It is normal international practice to design to accommodate at least the fifth
to the ninety-fifth percentile range of the user population.

The strength and durability of the chair is determined by the application of forces
simulating normal functional use and allowing for a degree of misuse. It does not allow
for abuse or continued misuse. The sequence of tests as a whole determine static strength,
fatigue strength, resistance to impact, stability, and safety.

This Standard includes four levels of chair performance (Levels 3, 4, 5 and 6) which have
been selected to meet the range of conditions expected in service. However, designers and
specifiers should evaluate the intended service conditions to ensure no unusual conditions
are likely to cause premature failure or unsafe operation of the chair.

The stability of the chair is determined by both the application of impact forces and by
tilting the chair to simulate normal functional use allowing for a degree of misuse. It does
not allow for abuse or continued misuse. The Standard includes four levels of testing for
rearwards overturning of chairs.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard

Height adjustable swivel chairs

S E C T I O N 1 S C O P E A N D G E N E R A L

1.1 SCOPE This Standard sets out the requirements for the evaluation and selection of
height adjustable swivel chairs. It specifies minimum requirements for function, strength,
durability and stability of the chairs, leaving designers and manufacturers the maximum
opportunity to develop suitable products.

Recognition is made in this Standard of the various end uses and service applications for
which height adjustable swivel chairs are required. As a consequence, four levels of
requirement have been provided covering different service and durability requirements.
Differentiation has also been made in terms of function, to include executive chairs as
well as chairs for general and keyboard operator use.

1.2 OBJECTIVE The objective of this Standard is to provide purchasing authorities,
specifiers, users, retailers and manufacturers with a uniform set of height adjustable
swivel chair performance requirements that can form the basis of selection and evaluation
criteria.

1.3 COMPARISON WITH OTHER NATIONAL STANDARDS Chairs complying
with one of the following combinations of requirements contained in overseas national
Standards are deemed to comply with AS/NZS 4438:

(a) All requirements of the following British Standards and German Standard:

(i) BS 5459.2 (covering general performance requirements).

(ii) BS 5940.1 (covering design and dimensional requirements).

(iii) DIN 4550 (covering requirements for gas self-supporting seat height
adjustment mechanisms).

NOTE: The British Standards apply to all office chairs. However DIN 4550 applies only to
chairs with seat height adjustment mechanisms operated by gas self-supporting mechanisms and
will not be relevant if another method of adjustment is used.

(b) All requirements of the following German Standards:

(i) DIN 4551 (covering design, dimensional and performance requirements).

(ii) DIN 4550 (covering requirements for gas self-supporting seat height
adjustment mechanisms).

NOTE: DIN 4551 applies to all office chairs. However, DIN 4550 applies only to chairs with
seat height adjustment mechanisms operated by gas self-supporting mechanisms and will not be
relevant if another method of adjustment is used.

1.4 REFERENCED DOCUMENTS The following documents are referred to in this
Standard:

AS
2281 Flexible cellular polyurethane for seat cushioning and bedding
2282 Methods for testing flexible cellular polyurethane
2282.3 Part 3: Determination of apparent density of flexible cellular poly-

urethane

COPYRIGHT

Full document details: AS NZS 4438-1997 (1999)

http://www.avadocuments.com/doc/as-nzs-4438-1997-1999
http://www.avadocuments.com/doc/as-nzs-4438-1997-1999


7 AS/NZS 4438:1997

AS/NZS
1957 Textiles—Care labelling

4088 Burning behaviour of upholstered furniture
4088.1 Part 1: Upholstery materials for domestic furniture—Smouldering

ignitability

BS
903 Physical testing of rubber
903 Part A26 Method for determination of hardness (hardness between 10 IRHD and

100 IRHD)

4443 Methods of test for flexible cellular materials

5459 Performance requirements and tests for office furniture
5459.2 Part 2: Office seating

5852 Assessment of the ignitability of upholstered seating by smouldering and
flaming ignition sources

5940 Office furniture
5940.1 Part 1: Specification for design and dimensions of office workstations,

desks, tables and chairs

DIN
4550 Office furniture; self-supporting energized devices for the height

adjustment of swivel chairs and armchairs; safety requirements and testing

4551 Office furniture; office swivel chairs; safety requirements, testing

NZS
8721 Care labelling of clothing, household textiles, furnishings, upholstered

furniture, bedding, piece goods and yarns

AFRDI
109.94 Components for chairs
109-D9-96 Part 1: General requirements
109-D9-96 Part 2: Footrings
109-D9-96 Part 3: Star bases—Five feet or more, strength, durability and castor

retention
109-D9-96 Part 4: Castors
109-D9-96 Part 5: Office chair mechanisms
109-D9-96 Part 6: Gas springs for self supporting chair lifts

1.5 DEFINITIONS For the purpose of this Standard, the definitions below apply.

1.5.1 Importer—the persons or corporate body assuming legal responsibility for the
product under the relevant State or Federal laws, if the product is not manufactured in
Australia or New Zealand.

1.5.2 Manufacturer—the persons or corporate body assuming legal responsibility for
the product under the relevant State or Federal laws, if the product is manufactured in
Australia or New Zealand.

1.5.3 Shall—indicates that a statement is mandatory.

1.5.4 Should—indicates a recommendation.

1.6 CLASSIFICATION BY FUNCTION For the purpose of functional evaluation of
height adjustable swivel chairs, this Standard classifies height adjustable swivel chairs
into four types as detailed in Table 2.1.

Functional criteria are detailed in Section 3 and dimensional requirements are detailed in
Table 3.2.

COPYRIGHT
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1.7 CLASSIFICATION BY STRENGTH AND DURABILITY For the purpose of
performance evaluation of height adjustable swivel chairs, this Standard provides for four
levels of durability. As a guide, Table 2.2 sets out typical applications for the various
levels.

Strength and durability requirements are detailed in Section 4.

1.8 STABILITY Stability requirements are detailed in Section 5.
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S E C T I O N 2 G E N E R A L R E Q U I R E M E N T S

2.1 COMPONENTS AND MATERIALS

2.1.1 Chair general The chair and controls shall be designed so as to not cause injury.

NOTE: The reader should be aware of any relevant ‘safeguarding of machinery’ rules or
legislation not within the scope of this Standard.

2.1.2 Chair components general Chair components shall meet the general
requirements in AFRDI 109-D9-96 Part 1.

2.1.3 Footrings, castors and gas springsFootrings, castors and gas springs shall meet
the type prequalification requirements detailed in AFRDI 109-D9-96 Part 2, Part 4 and
Part 6 respectively. In addition, castors shall be supplied as either hard or soft. Soft-tyred
castors shall be distinguishable by the tyres being a different colour to the castor body.

NOTE: Soft-tyre castors are for use on hard floor surfaces and firm chairmats (a chairmat is a
covering used to protect carpet and other soft floor coverings from wear). Hard-tyre castors are
for use on soft floor surfaces and carpets. The distinction is important from the point of view of
safety, especially for use on hard floors when the chair may slip out from under the user.

2.1.4 Actuating mechanism and control base The actuating mechanism and control
levers shall meet the type prequalification requirements detailed in AFRDI 109-D9-96
Part 5. (See Clause 3.1.3.)

2.1.5 Pedestal base The pedestal base shall meet the type prequalification requirements
detailed in AFRDI 109-D9-96 Part 3. (See Clause 3.1.6.)

2.1.6 Timber Timber shall be free of cracks and internal stresses with a moisture
content appropriate for the application (see Clause 4.2.1(b)).

2.1.7 Metal All metal components shall be suitably protected from corrosion and have
adequate resistance to wear.

2.1.8 Burning behaviour Covering materials and filling materials shall meet the
burning behaviour performance requirements as set out in AS/NZS 4088.1.

NOTE: More stringent requirements such as BS 5852 Source 5 for upholstery or filling
materials or other regulatory requirements may need to be met in public space seating. This
Standard describes the testing of upholstery combinations set up in a mock up test rig as well as
complete items of furniture.

2.1.9 Filling material The following requirements apply:

(a) Polyurethane foam used at durability levels 4, 5 and 6 (see Table 2.2) shall comply
with AS 2281, Type HR.

NOTE: For polyurethane foam used at durability level 3 (see Table 2.2) refer to AS 2281.

(b) Polyurethane foam used as seat cushioning at durability level 3 shall have a
minimum density of 35 kg/m3 and at durability levels 4, 5 and 6 (see Table 2.2)
shall have a minimum density of 38 kg/m3.

(c) Polyurethane foam used as back support cushioning at durability level 3 shall have a
minimum density of 30 kg/m3 and at durability levels 4, 5 and 6 shall have a
minimum density of 32 kg/m3.

(d) Density of the polyurethane foam used in cushioning shall be determined according
to AS 2282.3. For moulded foam the density shall be tested on core samples without
skin.

NOTE: Polyurethane foam seat and back cushion hardness and minimum thickness selection
should be in accordance with the guidelines set out in AS 2281, Table 1A. It is essential
that they do not ‘bottom out’.

(e) For multiple layer cushion design all major layers of components shall meet the
minimum density requirement of this Standard.

2.1.10 Care Upholstered chairs shall be labelled according to the care labelling
requirements of AS/NZS 1957.

NOTE: Attention is drawn to relevant Commonwealth, State and Territory labelling regulations
or requirements that may differ, or be additional to those specified in this Standard.
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2.2 SPECIFIC REQUIREMENTS RELATED TO END USE Chairs shall be
classified by their functional classification in Table 2.1 and also by their durability level
based on their intended application, in Table 2.2. The following minimum criteria shall
then apply:

(a) All chairs shall meet the relevant functional and dimensional requirements as
specified in Section 3.

NOTE: Chairs for heavy duty industrial applications such as those in production or
manufacturing facilities may differ in their functional requirements depending on the
particular end use.

(b) All chairs shall meet the appropriate level of durability based on their intended
application in Table 2.2 and as specified in Section 4.

(c) All chairs shall meet the stability requirements as specified in Section 5.

(d) All chairs shall be marked, labelled and have instructions as specified in Section 6.

2.3 TOLERANCES Unless otherwise stated all forces and masses shall be measured to
an accuracy of ±5% and all dimensions to an accuracy of ±3.0 mm on upholstered
surfaces and ±1.0 mm on all other surfaces. All angular tolerances shall be measured to an
accuracy of +2° and -1°. In static load tests the load shall be applied for longer than 10 s
per application. In cyclic and fatigue loading the rate of loading shall not exceed 20
cycles per minute.

NOTE: The intention of the angular tolerances is to increase the allowable range by 2° or
decrease the allowable range by 1°.

TABLE 2.1

FUNCTIONAL CLASSIFICATION

Classification Functional category Typical end use

Type 1 Both the lumbar support height and
seat depth are adjustable

Dedicated keyboard operator chairs
and multitask chairs

Type 2 Only the seat depth is adjustable,
the lumbar support height is fixed

General purpose office chairs

Type 3 Neither the lumbar support height
nor the seat depth are adjustable

Visitors’ chairs

Type 4 Incorporates other design features
and combinations of the above

Other chairs

NOTE: Typical end-use is an indication of current Australasian practice

TABLE 2.2

GUIDE TO APPLICATION OF SERVICE DURABILITY LEVELS

Durability level Application

Levels 1 and 2 Not applicable to chairs covered by this Standard

Level 3 Chairs for domestic use

Level 4 Chairs for office, general keyboard and executive use

Level 5 Chairs for heavy duty office, industrial and similar applications

Level 6 Chairs for extremely severe conditions of use such as police stations,
military installations, control rooms and heavy industrial
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S E C T I O N 3 F U N C T I O N A L C R I T E R I A

3.1 GENERAL

3.1.1 Postural support The following requirements apply:

(a) The seat surfaces and backrest shall be formed and related to each other in such a
manner that a firm and comfortable sitting posture is achieved.

(b) Lockable inclinable backrests and seat designs shall provide firm support for the
lower lumbar spinal area at all angles of the backrest. The construction of lockable,
inclinable backrests shall ensure that they do not spring forward or backward with
undue force when the restraining device has been released.

(c) Chairs should provide support to the lumbar region with sufficient height and depth
to provide all users according to their height with a sitting position suited to their
activity.

3.1.2 Corners and edges The designer and manufacturer of the chair shall ensure that:

(a) There are no sharp projections or other features that constitute a risk to users
or other persons moving in the vicinity of the chair.

(b) There shall be no sharp edges, rough surfaces or features that may trap clothing or
cause injury.

(c) Edges normally accessible to users should be rounded with a minimum radius of
2 mm. When material thickness does not permit this, the edges shall be smooth and
free from burrs.

(d) The ends and feet of tubular metal components shall be capped or otherwise closed
and finished smoothly.

3.1.3 Adjusting devices Movable and adjustable parts shall be so made that injuries
are avoided, and inadvertent separation of parts is impossible. Adjustment controls shall
be easily adjusted by the occupant from the seated position.

3.1.4 Connections It shall not be possible for any part of the chair to be accidentally
detached.

3.1.5 Soiling All lubricated parts shall be protected from contact by users during
normal use.

3.1.6 Underframe and base All chairs shall have pedestal bases with five or more
support points or be of equivalent stability. Either castors or glides may be used. If
castors are used they shall all be of identical construction and meet the performance and
stability requirements of this Standard. Permanently braked castors shall not be fitted.

3.1.7 Upholstery and covering The designer and manufacturer of the chair shall
ensure that:

(a) Upholstery and covering shall have adequate air and water vapour permeability
except where nonpermeability is required for hygiene, or ease of cleaning.

(b) The upholstery filling in the seat shall be structured to prevent bottoming
(also see Clause 2.1.9).

(c) Materials shall meet the appropriate burning behaviour and care criteria as specified
in Clauses 2.1.8 and 2.1.10 respectively.

3.1.8 Seat height adjustment Self-supporting seat height adjustment components shall
comply with AFRDI 109-D9-96 Part 6. They may only be incorporated in chairs for
which they are suited on the basis of the gas spring cone classification in Table 3.1. This
classification is based on the dimension ‘w’ of the chair (see Figure 3 and Clause 3.3.21).
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Non-self-supporting seat height adjustment components with gas springs are only used for
seat height adjustment and are thus subjected only to axial forces. In this case, the
clearance between the supporting outer column (below the taper joint) and the outer tube
of the gas spring shall be at least 1.5% of the outside diameter of the gas spring.

TABLE 3.1

CLASSIFICATION OF GAS SPRINGS FOR
SEAT HEIGHT ADJUSTMENT

Dimension w of the chair
(See Figure 3 and Clause 3.3.21)

Gas spring class as
in AFRDI 109-D9-96

Part 6

up to 270 mm 1

271 to 340 mm 2

341 to 370 mm 3

371 to 400 mm 4

3.2 DIMENSIONAL REQUIREMENTS — DEFINITIONS OF REFERENCE
POINTS, AXES AND PLANES

3.2.1 General The dimensional requirements for the types of chairs detailed in
Table 2.1 shall conform to the values detailed in Table 3.2. The relevant dimensions are
designated in Figure 3 and are detailed in Clauses 3.2 and 3.3. (For tolerance
requirements see Clause 2.3.)

All dimensions are measured with the seat adjusted in accordance with the seat reference
positions in Figure 1.

3.2.2 Point ‘A’ Point ‘A’ is the point of intersection of the chair’s axis of rotation and
the seat surface determined while the seat surface is pressed down by a 64 kg weight in
the shape of dummy buttocks (see Figure 2 and Figure 4). See Clause 3.2.3 for an
explanation of point ‘S’.

The procedure to determine point A shall be as follows:

(a) Place the dummy buttocks on the surface of the seat symmetrically to the seat width
in such a way that the centre of gravity of the greater weight coincides with the
rotational axis of the chair.

(b) Offset the smaller weight on the base plate of the dummy buttocks in such a way
that the lower edge of the groove coincides with the vertical line tangential to the
front edge of the seat (see Figure 4). Before commencement of measuring, the seat
shall be loaded and unloaded 10 times with a dwell period of 1 min.

If other dummy buttocks are used, the shape of the seat contact area and mass distribution
shall correspond to that of the specified dummy buttocks.

3.2.3 Back supporting point ‘S’ The back supporting point ‘S’ is the foremost point
of the backrest halfway across the width of the backrest (see Figures 1, 5(a) and 5(b)).

If the backrest is tilt adjustable, point ‘S’ is defined as the first point on the backrest
which intersects the vertical line 400 mm from the front edge of the seat when the
backrest is tilted forward from the fully back position.

If the backrest pivots, before the determination is made the upper and lower edges of the
backrest shall be positioned vertically one above the other midway in the median plane. If
this is not possible, the nearest possible position to it shall be selected.
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FIGURE 1 REFERENCE POINTS, AXES AND PLANES

3.2.4 Axis of rotation The vertical axis about which the upper part of the chair rotates
(see Figure 1).

3.2.5 Reference planes Reference planes shall include:

(a) The median plane The vertical plane passing through point ‘A’ and dividing the
chair in to two generally symmetrical parts (see Figure 1).

(b) The transverse planeThe vertical plane passing through point ‘A’ perpendicular to
the median plane (see Figure 1).

3.3 DIMENSIONAL REQUIREMENTS — DEFINITION OF FUNCTIONAL
DIMENSIONS

3.3.1 General The dimensional requirements for the types of chairs detailed in
Table 2.1 shall conform to the values detailed in Table 3.2. The relevant dimensions are
designated in Figure 3 and are detailed in Clauses 3.2 and 3.3. (For tolerance
requirements see Clause 2.3.)

3.3.2 Seat height ‘a’ Seat height ‘a’ is the vertical distance between the floor and the
point ‘A’ (see Figure 3). The inclination of the seat shall be set as near horizontal as
possible when making this measurement.
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DIMENSIONS IN MILLIMETRES

FIGURE 2 DUMMY BUTTOCKS FOR FUNCTIONAL-DIMENSION ASSESSMENT
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FIGURE 3 KEY TO FUNCTIONAL DIMENSIONS
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NOTE: For guidance on components refer to Figure 2

DIMENSIONS IN MILLIMETRES

FIGURE 4 SEAT HEIGHT ASSESSMENT—DIMENSION ‘a ’ AND ANGLE ‘e ’

DIMENSIONS IN MILLIMETRES

FIGURE 5 SEAT DEPTH ASSESSMENT—DIMENSION ‘b ’
AND HEIGHT ‘f ’ OF BACKREST SUPPORTING POINT ‘S ’ ABOVE SEAT SURFACE
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3.3.3 Seat depth ‘b’ The seat depth ‘b’ of the seat is the horizontal distance from the
front edge of the seat to the vertical projection of the back supporting point ‘S’, measured
in the median plane (see Figure 5(a) and 5(b)).

Prior to determining the seat depth of chairs with height adjustable backrests, the back
supporting point ‘S’ shall be set at a height of 230 mm above the seat point ‘A’, (see
Figure 5(b)).

If the vertical profile of the front edge does not permit a clear determination of the edge,
the measurement shall be taken from a point 20 mm below the seat surface.

3.3.4 Depth of seat surface ‘c’ The depth of seat surface ‘c’ is the maximum
horizontal distance between vertical lines through the front and rear edges of the seat
surface (see Figure 6(a)).

If the shape of the seat makes it impossible to define a rear edge, the maximum horizontal
distance shall be measured from the rear of the seat surface below the back supporting
point ‘S’ (see Clause 3.2.3) to the front edge of seat surface (see Figure 6(b)). The
measurement shall be carried out with the seat in the horizontal position.

If the vertical profile of the front edge does not permit a clear determination of the edge,
the measurement shall be taken from a point 20 mm below the seat surface.

3.3.5 Seat width ‘d’ The seat width ‘d’ is the horizontal distance between vertical
lines through the side edges of the seat surface measured in the transverse plane (see
Figure 7).

FIGURE 6 DEPTH OF SEAT SURFACE ASSESSMENT—DIMENSION ‘c ’
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FIGURE 7 SEAT AND BACKREST WIDTH ASSESSMENT—DIMENSIONS ‘d ’ AND ‘i ’

3.3.6 Inclination of seat surface ‘e’ The inclination (tilt) of the seat surface ‘e’ is the
angle between the lower edge of the dummy buttocks (see Figure 2) in the median plane
and a horizontal line (see Figure 8).

3.3.7 Height ‘f ’ of the backrest supporting point ‘S’ above the seat surface The
height ‘f’ of the backrest supporting point ‘S’ is the vertical distance between the
point ‘S’ and the point ‘A’ (see Figure 5(a)).

3.3.8 Height of the backrest ‘g’ The backrest height ‘g’ is the vertical distance
between the upper and lower edges of the backrest, measured in the median plane with the
back pad as near as possible to the vertical (see Figure 9).
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FIGURE 8 ADJUSTABLE SEAT TILT ASSESSMENT—ANGLE ‘e ’

3.3.9 Height ‘h’ of the upper edge of the back pad above the seat surfaceThe
height ‘h’ is the vertical distance between the upper edge of the back pad and the
point ‘A’ measured in the median plane with the back pad as near as possible to the
vertical (see Figure 10).

3.3.10 Backrest width ‘i ’ The backrest width ‘i ’ is the greatest horizontal distance
between the backrest side edges (see Figure 7).
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