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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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lication as an International Standard requires approval by at least 75 % of\the me
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bntion is drawn to the possibility that some of the elements of this document may be th¢
ent rights. ISO shall not be held responsible for identifying any or all 'such patent rights.

7176-16 was prepared by Technical Committee ISO/TC 173,-Assistive products for pé
bility, Subcommittee SC 1, Wheelchairs.

5 second edition cancels and replaces the first editign” (ISO 7176-16:1997), which

7176 consists of the following parts, under the general title Wheelchairs:
Part 1: Determination of static stability

Part 2: Determination of dynamic stability of electric wheelchairs

Part 3: Determination of effectiveness‘of brakes

Part 4: Energy consumption qf“electric wheelchairs and scooters for determination of
distance range

Part 5: Determination of dimensions, mass and manoeuvring space

Part 6: Determination-0f maximum speed, acceleration and deceleration of electric wheelch
Part 7: Measurement of seating and wheel dimensions

Part 8: Requirements and test methods for static, impact and fatigue strengths

Part9:Climatic tests for electric wheelchairs

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Direetives, Part 2.

main task of technical committees is to prepare International Standards. Draft Infernational
1dards adopted by the technical committees are circulated to the member,.bodies ffor voting.

er bodies

 subject of
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has been

theoretical
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Pant 10: Determination of obstacle-climbing ability of electrically powered wheelchairs

Part 11: Test dummies

Part 13: Determination of coefficient of friction of test surfaces

Part 14: Power and control systems for electrically powered wheelchairs and scooters — Requirements

and test methods
Part 15: Requirements for information disclosure, documentation and labelling
Part 16: Resistance to ignition of postural support devices

Part 19: Wheeled mobility devices for use as seats in motor vehicles
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Part 21: Requirements and test methods for electromagnetic compatibility of electrically powered
wheelchairs and scooters, and battery chargers

Part 22: Set-up procedures

Part 23: Requirements and test methods for attendant-operated stair-climbing devices
Part 24: Requirements and test methods for user-operated stair-climbing devices

Part 25: Batteries and chargers for powered wheelchairs - Requirements and test methods

Part 26: Vocabulary

Part 28: Requirements and test methods for stair-climbing devices

Atechnicalfeport (ISO/TR 13570-1) isalso available giving a simplified explanation of these parts.ofISO 7[L76.
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Introduction

The ignition and subsequent burning of wheelchairs is very rare, but can occur as a result of:

Wh

being close to a burning object such as a fire beside the wheelchair;
overheating of any electrical or electronic device on the wheelchair;
fire sources (such as cigarettes or matches) falling onto the wheelchair.

eelchair occupants are at particular risk of injury or death from these fires and resul

ing fumes

bec

Wh

huse they may not have the ability to move away from the wheelchair.

pelchairs can be considered to be comprised of the following components:

a) |structural components such as the frame, wheels, etc., which are essential to the mechanical
integrity of the wheelchair;

b) |postural support devices, such as sling seats, sling backs, arm supports, foot supports, |etc., which
are attached to the wheelchair and/or its seating system and are primarily intended to giye postural
support to the wheelchair occupant;

c) |components to manage tissue integrity, such as seat or back support cushions, which are ntended to
have primarily a clinical function to minimize the risks ofiskin damage (these may also he intended
to control posture);

d) |power-related components such as motors, energy.sources, controllers, etc., which are rgquired for
the functioning of powered wheelchairs.

Each of the above components has a different seyerity of risk associated with their likelihood of igniting

and of their resulting harm to the wheelchaitioccupant. ISO standards have been published or are in

preparation to specify requirements and test methods for the above categories of components in order
to Relp manufacturers and purchasers\ef wheelchairs to design and procure wheelchair$ and their
conjponents which are appropriatefor-the risk of ignition balanced against the requiremgnts of the
wheelchair occupant. The aim of these ISO standards is to provide appropriate alternatives to using

furpiture-based standards, to reflect the uses and purposes of wheelchairs and their accessgries.
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development of an ISO standard on the resistance to ignition of structural components [
bove] has not yet commenced. The most likely sources of ignition are proximity to a heat g
n electric radiator@n domestic fire or a heat source such as a lighted match or cigarette f
structure.

tissue integrity components [see c)] are the subject of a draft ISO standard (ISO 1684
it a lessstringent resistance to ignition based upon their priority for their clinical fung
override:the need for a high resistance to ignitability.
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This part of [SO 7176 is primarily concerned with the resistance to ignition of postural support devices
[see b)] of a wheelchair. These typically include arm supports, sling seats, sling backs, lower leg supports,
foot supports, lateral supports, head supports, etc. The most likely source of ignition is an open flame
source falling onto the component’s surface or into gaps between surfaces. Consequently, this part of
ISO 7176 is written around resistance to an ignition source equivalent to a lighted match in contact
with a test sample of an assembly of the upholstered part’s composite materials in both a vertical and
horizontal orientation. This part of ISO 7176 replaces ISO 7176-16:1997 since the latter only related to
upholstered parts of a wheelchair and was originally based on furniture test methods and requirements,
and therefore was not appropriate for clinically oriented components on a wheelchair.

The requirements of this part of ISO 7176 have been set at a basic minimum level and are less severe
than mandatory requirements in some countries. Good practice is also to use materials which minimize
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the risk of release of toxic substances as a result of ignition. Materials chosen shall also comply with
biocompatibility requirements.

The day-to-day usage of a wheelchair can affect its materials’ resistance to ignition through cyclic
loading, movement of materials, washing, cleaning, etc. Manufacturers will often take these effects into
account as part of their risk assessment when selecting materials for their products, to minimize the
effects of this normal use. However, although this part of ISO 7176 can be used on parts that have been
used, etc., the test samples specify new or unused parts.

Different environments commonly encountered by some wheelchair occupants can also affect the
flammability of materials. For example, home oxygen systems, delivery systems for drugs carried in an
inflammable medium, etc., can turn an inert material into a flammable one. Dust and other mateijials
accumulated within the chair have also been found to be a source of readily ignitable matérial.
Wheelchaif manufacturers and occupants should be aware of these risks, and design and use wheelchpirs
accordingly, as covered by ISO 14971.

This part pf ISO 7176 describes testing an assembly of the composite of materialsCas used in|the
wheelchaif component, because the resistance to ignition of these materials indiyidually may be qpite
different fjom those when assembled as a composite. Hence the results of testingto this part of ISO 7176
do not giveg any indication of the resistance to ignition of any of the separate individual materials of|the
postural sypport device.

vi © ISO 2012 - All rights reserved
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Scope
5 part of ISO 7176 specifies requirements and test methods to assess the resistance to |

ing system.

els, framework.

5 part of ISO 7176 does not take into consideration change$ in resistance to ignition as
hing or use.

5 part of ISO 7176 allows for the separate testing of inferior/superior supports (e.g. arm
ch are usually used in the horizontal plane, and.@nterior/posterior/lateral/medial sup
Facic harnesses, calf panels), which are usuallywsed in the vertical plane.

t to the ignitability levels of this partof1SO 7176.

E1 The requirements of this pdrtjof ISO 7176 have been set at a basic minimum level and ar¢

bre practical, it is advisable that manufacturers use materials with superior resistance tc

Normative references

spensable for its application. For dated references, only the edition cited applies. Fgl)

gnition by

ch flame equivalent of all postural support devices that are supplied to be part ¢fa wheelchair or its

5 part of ISO 7176 only determines the resistance to ignition of the devices tested and not the
ignitability of the complete wheelchair.

5 part of ISO 7176 does not apply to the resistance to ignition of other parts of a whe¢lchair, e.g.

a result of

supports),
ports (e.g.

il such time as a flammability standard is available for the testing of other components or fccessories
he wheelchair, it is advisable that any sthuctural components considered to be at risk afe tested at

less severe

ignition.

E2 Requirements_fon the control of risks from sources of fire created by electrical andl electronic
components are includeddn ISO 7176-14.

following documents, in whole or in part, are normatively referenced in this documgnt and are

r undated

rénces, the latest edition of the referenced document (including any amendments) appligs.

ISO 8191-2:1988, Furniture — Assessment of ignitability of upholstered furniture — Part 2: Ignition source:
match flame equivalent

IS0 7176-15, Wheelchairs — Part 15: Requirements for information disclosure, documentation and labelling

ISO
ISO

3

7176-26, Wheelchairs — Part 26: Vocabulary

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

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7176-26 and the following apply.
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progressive smouldering
exothermic oxidation, not accompanied by flaming, that is self-propagating, i.e. independent of the
ignition source. It may or may not be accompanied by incandescence

[ISO 8191-2:1988, definition 3.1]

3.2
flaming

undergoing combustion in the gaseous phase with the emission of light

[ISO 8191-]

L1960, dernition 3.4 |

4 Pringiple

Test materfials as used in any postural support devices are assembled in either horizprital or vertical
samples arld subjected to an ignition source which is equivalent to a match flame. The resulting effects
on the test|materials are observed and measured.

5 Health and safety of test personnel

5.1 General

WARNING|{— The following test methods call for the use of procedures that may be injurioup to
health if adequate precautions are not taken.

These predautions are drawn from ISO 8191-2:1988, Clause 6.

5.2 Enclosure

For safety, the tests should be conducted in a.non-combustible fume cupboard. If such a cupboard is[not
available, altest enclosure should be constructed (see 6.2) so that the operator is protected from the furpes.
5.3 Extihguishers

Adequate means of extinguishing”the assembly should be provided, bearing in mind that s¢me
combinatigns may produce severe flaming during the test. A hand and/or a fixed water spray which
can be dirdcted over the burning area can be useful. Other means such as fire extinguishers (water pnd
halogenatdd hydrocarbofis), fire blankets and a bucket of water will assist. In some cases smouldefing
may be difficult to extinguish completely and complete immersion in water may be necessary.

6 Apparatus

6.1 Testrig

Use a test rig as specified in ISO 8191-2 or use the wheelchair on which the postural support is to be
used (or an equivalent subassembly/frame), provided that the assembly being tested is positioned in a

horizontal

NOTE 1

or vertical plane.

of 450 mm * 2 mm, can be used for both the horizontal and vertical tests.

NOTE 2

postural support.

The frame of the test rig described as the back frame with a width of 450 mm * 2 mm, but with a height

The wheelchair may need to be reoriented to achieve the horizontal or vertical position of the

© ISO 2012 - All rights reserved
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6.2 Testenclosure

The test enclosure shall consist of either a room with a volume greater than 20 m3 (which contains
adequate oxygen for testing) or a smaller enclosure with a through flow of air. Inlet and extraction
systems providing air flow rates of 0,02 m/s to 0,2 m/s in the locality of the rig provide adequate oxygen
without disturbing the burning behaviour.

NOTE This enclosure is the equivalent to that specified in ISO 8191-2:1988, 7.2.

6.3 Timer

A nleans of measuring time for a period of 5 s to 1 000 s with an accuracy of + 0,1 s.

6.4| Ignition source
A gas flame produced from a burner:

a) |consisting of a stainless steel tube with an outside diameter of 8 mm + 0)1 mm and interngl diameter
of 6,5 mm + 0,1 mm, and length of 200 mm + 5 mm;

b) |connected by a flexible tube 2,5 m to 3,0 m in length with an internal diameter of 7 mm f 1 mm via
a flowmeter with an accuracy of + 0,5 ml/min;

c) |connected to a source of butane gas providing an outletpressure of a nominal 2,8 kPa and at a flow
rate of 45 ml/min * 2 ml/min at 23 °C.

NOTE This source has been designed to give a calorifigoutput approximating to that of a burning match.

6.5/ Gas flow control
A nleans of controlling gas flow.

It if essential that the rate of supply of gas to the burner tube conforms to the flow rate specffied. Some
difficulties have been reported with'the supply and measurement of the gas, particularly where the gas
cylinder has, of necessity, to be stored in an environment cooler than the defined test conditions and/or
at spme distance from the testfig:

In these cases, and other situations where difficulties occur, it is important that there should be a
sufficient length of tubing inside the controlled environment (10 °C to 30 °C) to ensure that the gas
equiilibrates to the required temperature before flow measurement. One way to assist this is|to pass the
gas|(before flow measurement) through a metal tube immersed in water maintained at 2() °C (which
is ope of the temperatures specified for a stated flow of gas) so that flow corrections for tfmperature
varjations can bé avoided.

Grept care-also needs to be exercised with the measurement and setting of the flow rate of the gas.

Dir¢ctOreading flowmeters, even those obtained with a direct gas calibration, need to be checked
when initially installed and also at regular intervals during testing by a method capable of accurately
measuring the absolute gas flow at the burner tube. One way of doing this is to connect the burner
tube with a short length of tubing (about 7 mm inside diameter) to a soap bubble flowmeter, such that
the upward passage of a soap film meniscus in a glass tube of calibrated volume (e.g. a burette) over a
known period of time gives an absolute measurement of the flow.

NOTE Subclause 6.5 is drawn from ISO 8191-2:1988, 7.5.

6.6 Conditioning environment

An environment with an atmosphere which can be maintained for up to 20 h at a temperature of 23 °C =
2 °C and relative humidity of 50 % + 5 % as specified in ISO 554.

© IS0 2012 - All rights reserved 3
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6.7 Test environment

An environment in which the test procedure specified in Clause 7 can be conducted and which has an
atmosphere with a temperature between 10 °C and 30 °C and a relative humidity between 15 % and 80 %.

6.8 Test sample

Test samples shall be in new or unused condition.

A manufactured part can be used for the test sample providing that it is no larger than the maximum
dimensionsspecified helow and no smaller than 30 mm x 150mm

Alternativ¢ly, a sample consisting of materials assembled as used in the relevant postural supi]ort
device, and with dimensions comprising a minimum width of 150 mm and a maximum width 6450

m,

and a depth or length of a minimum of 150 mm and a maximum of 450 mm, and flat over @tleast 9p %

of the surface projection.

NOTE Test samples representative of all postural support devices are required.

Spray-on flame retardant substances shall not be relied on unless the durability of their effectivenpess

for the life of the manufactured part is confirmed.

7

7.1 Preparation

a)
b)

f)

7.2 Horijzontal test

a)

b)

f)

Test procedure

Identifly the parts of the wheelchair which need to be tested.

When [testing inferior/superior supports (e.g. arm¥supports) which are intended to be used ¢nly
in the [range of the horizontal plane + 30°, use the horizontal test. For all other supports use|the
verticdl test. If the part is intended for use in either plane, then use both tests.

If using the test rig, attach the test sample(s) to the test rig(s).
Place the assembly to be tested in the conditioning environment for a minimum of 16 h.

Prepartfe the ignition source spécified in 6.4 in the test environment by turning on the gas supply pnd
ignitinig the gas emerging from the burner tube.

Allow the flame to stabilize for at least 2 min while adjusting the gas flow to the required rate.

Set up|the testsample mounted on the wheelchair or in the test rig in a horizontal orientation f 3°
in the festlenivironment.

SeleCt L}IE SUl deU WhiL}l LhU llldllufd(.l,ul [S38 LUllbidUlb [40) ‘Uﬂ dl lib}& fl UIIl d filC S0UIcCce. Apply the
ignition source specified in 6.4 to the test sample with the burner tube positioned at 45° * 5° to the
surface of the sample from above, at its centroid and touching its surface.

After a period of 20 s + 1 s, remove the ignition source from the test sample.

Observe the subsequent progress of combustion and record any evidence of progressive smouldering,
or flaming in the interior and/or surface. Disregard any flames, afterglow, smoking or smouldering
that cease within 120 s of the removal of the burner tube.

Allow the sample to cool.

Determine the burn damage area by multiplying the largest length of the damage by the largest
dimension at right angles to the largest length as shown in Figure 2.

© ISO 2012 - All rights reserved
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g) Repeat7.2a)tof)once onanew testsample. The repeat test may be carried out on the first test sample
providing there is a sufficient area of unaffected material to meet the dimensions specified in 6.8.

h) Testseparately each postural support device face that the manufacturer considers to be at risk from
a fire source, but only if the different faces are constructed from different materials.

Figure’l — Positioning of the burner tube for the horizontal test

© IS0 2012 - All rights reserved 5
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Figure 2 — Determination'of burn damage area

ical test

the test sample mounted on the wheelchair or in the test rig in a vertical orientation * 3
t environment.

the ignition source specified in 6.4 to the test sample with the burner tube positioned
ross the test samplé_and at a height of (0,1 + 0,02) x h above the bottom edge of the
, where h = totalheight of test sample.

e and just ifveontact with the surface.

periodof 20 s + 1 s, remove the ignition source from the test sample.

rethe subsequent progress of combustion and record any evidence of progressive smoulde
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that cease within 120 s of the removal of the burner tube.

Allow the sample to cool.
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Determine the burn damage area by multiplying the largest length of the damage by the largest
dimension at right angles to the largest length as shown in Figure 2.

Repeat 7.3 a) to g) once on a new test sample. The repeat test may be carried out on the first test sample
providing there is sufficient area of unaffected material to meet the dimensions specified in 6.8.

Test separately each postural support device face that the manufacturer considers to be at risk from
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