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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

electrotec

hnical standardization.
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dures used to develop this document and those intended for its further maintenance
in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for
ypes of ISO documents should be noted. This document was drafted in accordance|with
ules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

is drawn to the possibility that some of the elements of this document can{be’the subjec
hts. ISO shall not be held responsible for identifying any or all such patentgights. Details of 3
hts identified during the development of the document will be in the Introduction and/or
t of patent declarations received (see www.iso.org/patents).

name used in this document is information given for the convehiénce of users and does
an endorsement.

planation on the meaning of ISO specific terms and{expressions related to conform

[BT), see the following URL: Foreword — Supplementary information.

ittee responsible for this document is ISO/TC 173, Assistive products for persons with disabil
ttee SC 1, Wheelchairs.

consists of the following parts, under the general title Wheelchairs — Resistance to ignitiof
ated seat and back support cushions:

: Vocabulary, reference axis convention and measures for body segments, posture and postu
't surfaces

: Determination of physicdl and mechanical characteristics of devices intended to manage tis
ity — Seat cushions

- Determination of-static, impact and repetitive load strengths for postural support devices
: Seating systems for use in motor vehicles
: Simulated'use and determination of the changes in properties — Seat cushions

0: Régistance to ignition of non-integrated seat and back support cushions — Requireme
stmethods
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— Part 11: Determination of perspiration dissipation characteristics of seat cushions intended to manage

tissue

integrity [Technical Specification]

The following parts are under preparation:

— Part 9: Clinical interface pressure mapping guidelines for seating [ Technical Report]

— Part1

2: Apparatus and method for cushion envelopment testing
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Introduction

The ignition and subsequent burning of wheelchairs is very rare, but can occur as a result of
— being close to a burning object such as a fire beside the wheelchair,

— overheating of any electrical or electronic device on the wheelchair, and

— contact from sparks or flames (such as welding sparks, cigarettes, or matches).

“_'G'i“ a Pratrcrcarar—1'1s O ary—or—aeatn o1 v
be¢ause they may not have the ability to move away from the wheelchair.

ing fumes

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

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

b) | postural support devices, such as sling seats, sling back supports, arm'supports, foot supports, etc.,
which are attached to the wheelchair and are primarily intended(to give postural support to the
wheelchair occupant (these can also be intended to aid in pressuréredistribution);

c) | devices to manage tissue integrity, such as seat and back support cushions which are iftended to
have primarily a clinical function to minimize the risks af skin damage (these can also b¢ intended
to control or accommodate posture);

d) [ power-related components such as motors, energy'seurces, controllers etc., which are required for
the functioning of powered devices on wheelchai¥s.

Ea¢h of the above components has a different severity of risk associated with its likelihood pf igniting
andl its resulting harm to the wheelchair ogcupant. ISO standards have been published|or are in
pré¢paration to specify requirements and_ test methods for the above categories of componeits to help
mgnufacturers and purchasers of wheelchairs to design and procure wheelchairs and their cdmponents
whiich are appropriate for the risk ofdgnition balanced against the functional needs of the wheelchair
oc¢upant. The aim of these ISO standards is to provide appropriate alternatives to using furniture-based
flammability standards, to reflect the uses and purposes of wheelchairs and their accessories.

The development of an ISO,standard on the resistance to ignition of structural components [s¢e list item
a) gbove] has not yet commenced. The most likely sources of ignition are proximity to a heat spurce such
as an electric radiatoror-domestic fire or a heat source such as a lighted match or cigarette falling onto
thg structure.

ISQ) 7176-16is primarily concerned with the resistance to ignition of postural support device cqmponents
of p wheelchair [see list item b) above]. These typically include arm supports, sling seats, sling back
supports,lower leg supports, foot supports, lateral supports, head supports, etc. The most likely source
of 1gnition-is an open flame source falling onto the component’s surface or into gaps between surfaces.
Consequently that standard is written around resistance to a heat source equivalent to a lighted match
in een witha-test-sa 3 : - : i fald in both a
vertical and horizontal orientation.

The power related components [see list item d) above] are the subject of ISO 7176-14 which specifies
requirements to prevent overheating in electrical components that could lead to a fire.

The tissue integrity devices [see list item c) above] are the subject of this part of ISO 16840, and permit
a less stringent resistance to ignition than in ISO 7176-16, based upon the priority of these components
for their clinical function, which might override the need for a high resistance to ignitability.

The requirements of this part of ISO 16840 have been set at a basic minimum level and are less severe
than mandatory requirements in some countries. This part of ISO 16840 has been produced to allow
for the use of materials that would not meet the requirements of ISO 7176-16, but the manufacturer is
required to make the case as to why ISO 7176-16 could not be employed. Good practice is also to use
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materials which minimize the risk of release of toxic substances as a result of ignition. Materials chosen
are to comply also with biocompatibility requirements (ISO 10993-1 and ISO 10993-10).

The day to day usage of a wheelchair may affect its materials’ resistance to ignition through cyclic
loading, movement of materials, washing, cleaning, etc. Manufacturers will often take this effect 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 16840 can be used on parts that have been
used, etc., the test samples specify new or unused parts.

Different env1ronments commonly encountered by some Wheelchalr occupants may also affect the
flammabili

manufactlirers and occupants should be aware of these risks, and design and use wheelchairs accordinigly
as covered by ISO 14971.

This partqfISO 16840 describes testing an assembly of the composite of materials as usedinthe wheelchair
componernft, because the resistance to ignition of these materials individually can be;quite different frpm
those wheh assembled as a composite. Hence, the results of this part of ISO 16840 donot give any indicatjon
of the resiftance to ignition of any of the separate individual materials of the test sample.

vi © ISO 2014 - All rights reserved
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Wheelchairs — Resistance to ignition of non-integrated
seat and back support cushions —

Part 10:
Requirements and test methods
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Scope

s part of ISO 16840 specifies requirements and test methods to assess the resistance {
smouldering cigarette equivalent of non-integrated components of a wheelghair intended
bue integrity.

b test measures only the resistance to ignition by smouldering cigarette equivalent of
ted and not the ignitability of the complete wheelchair. It gives andndication, but cannot §
ignition behaviour of the assembled non-integrated devices of & complete wheelchair.

s part of ISO 16840 does not apply to resistance to ignitionf structural parts of a whee|
s it cover postural support devices. This part of ISO 16840/does not cover changes in reg
ition as a result of regular washing or use.

bd in the vertical plane (e.g. a back support).

s part of ISO 16840 describes testing an*assembly of the composite of materials as u
hovable non-integrated component. Theresults of this part of ISO 16840 do not give any in
resistance to ignition of any of the s¢parate individual materials of the test sample.

TE1  Theintentofthis part of ISO-¥6840 is primarily to cover removable cushions whose describ
hat of protecting skin tissue against pressure, shear, and maceration related damage.

TE 2

th

Th
thd

NO
con]

111
Where practical, itds advisable that manufacturers use materials with superior resistance

The requirements of this part of ISO 16840 have been set at a basic minimal level and are
mandatory requirements in some countries.

b manufacturer js'required to make the case as to why ISO 7176-16 could not be emplo}

n this part 6£1S0 16840.

TE 3 _Reéquirements for the control of risks from sources of fire created by electrical and
hponeénts are included in ISO 7176-14

0 ignition
to protect

the items
ruarantee,

Ichair, nor
istance to

s part of ISO 16840 allows for the separate testing of removable non-integrated companents of a
wheelchair which are normally used in the horizountal plane (e.g. a seat cushion) from those

normally

ed in the
Hication of

ed purpose

less severe

O ignition.
red rather

electronic

2

Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 14971, Medical devices — Application of risk management to medical devices

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

EN 1021-1:2006, Furniture — Assessment of the ignitability of upholstered furniture — Part 1: Ignition
source smouldering cigarette

© IS0 2014 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7176-26 and ISO 8191-1:1987
and the following apply.

31
flaming

undergoing combustion in the gaseous phase with the emission of light

[SOURCE:

[SO 8191-1:1987, definition 3.2]

3.2
non-integ
detachabl

rated
b without the use of tools

Note 1 to efjtry: Seat or back cushions held in place by hook and loop fastenings are also considered non-integraf

Note 2 to €
and loop fal

3.3

progressi
exotherm
ignition sq

[SOURCE:

Noteltoe

4 Prin

Test matd
assembled
a smouldée

5 Heal

5.1 Gen

WARNIN(
to health

These pre

Ensure th

ntry: Other upholstered parts (such as padded seat or back canvasses) attachedcto’the chair by h
stenings are regarded as wheelchair postural support devices as covered by ISO7176-16.

ve smouldering
c oxidation, not accompanied by flaming, that is self-propagating i.e. independent of
urce

[SO 8191-1:1987, definition 3.1]

htry: It may or may not be accompanied by incandescence.

ciple

rials used in non-integrated seat and(back support devices as used in wheelchairs
in either horizontal or vertical samples’and subjected to a heat source which is equivalen
ring cigarette. The resulting effectson the test materials are observed and measured.

th and safety of test pérsonnel

eral

; — The followingtestrequirements call for the use of procedures that may be hazardg
if adequate precautions are not taken.

rautionsarne drawn from ISO 8191-1:1987, Clause 6.

ht theveis no hidden smouldering of the sample before disposal.

bok

Lhe

hre
to

us

5.2 Enclosure

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

5.3 Extinguishers

Adequate means of extinguishing the assembly should be provided, bearing in mind that some
combinations may produce severe flaming during the test. A hand and/or a fixed water spray which
can be directed over the burning area can be useful. Other means such as fire extinguishers (water and
halogenated hydrocarbons), fire blankets, and a bucket of water will assist. In some cases smouldering
may be difficult to extinguish completely and complete immersion in water may be necessary.

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=cef8806361e08bc8135de2847cc87a3f

6

ISO 16840-10

Apparatus

6.1 Testrig

The test rig in ISO 8191-1:1987 may be used as described.

NOTE The frame of the test rig described as the back frame with a width of 450 mm * 2 mm, but w
of 450 mm = 2 mm can be used for both the horizontal and vertical tests.

6.2 Test enclosure

:2014(E)

ith a height

Th
adg
Sy
wi

NO

6.3
A

6.4
At

e test enclosure shall consist of either a room with a volume greater than 20 m3 (whicl
bquate oxygen for testing) or a smaller enclosure with a through flow of air. Inlet*and
tems providing air flows of 0,02 m/s to 0,2 m/s in the locality of the rig provide ,adequd
hout disturbing the burning behaviour.

TE This enclosure is the equivalent to that specified in ISO 8191-1:1987, 7.2.

b Timer

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

| Heat source
emperature controlled heat source consisting of twa, separate parts.
A heat source complying with the following:
8 mm * 0,5 mm diameter;
75 mm = 5 mm heated length;
100 W = 20 W heat output;
K-type thermocouple integrated’in the centre of the heat source;
minimum wire length of 3)m;
heat resistant wirednsulation;

a fixture to hold’the heat source in place throughout the test, designed to avoid burns whil
the heat source.

A temperature controller complying with the following:

temperature controller with automatic identification of the control area or model based
the\controller parameters;

N contains
bxtraction
te oxygen

e handling

tuning of

the test cycle commences when the temperature value of 150 °C has been reached;

the temperature values follow the temperature heating curve in Figure 1 and Table 1 automatically

during the test cycle.

© IS0 2014 - All rights reserved
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setpoint curve
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Figure 11— Temperature-time-diagram of the test cycle with set point curve and allowed offget

Table 1 — Set point table for the test

Duration Initial set point Final set point
Ramp 80s+20s 150°C+10°C 575+ 30°C
Plateau 30s+1s 575°C+30°C 575°C+10°C
Plateau 30s+1s 575°C+10°C 575°C+10°C
Cooling Variable 575°C+10°C 150°C+10°C

NOTE1 Annex A provides details of an apparatus that meets these specifications

NOTE 2  This source has been designed to give a calorific output approximating to that of a stabilized
smouldering cigarette (ISO 8191-1:1987).

6.5 Conditioning environment

Prior to conditioning described below, all outer cover materials shall be subjected to the washing and
drying procedures described in Annex B.

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.

4 © ISO 2014 - All rights reserved
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6.6 Test environment

:2014(E)

An environment in which the test procedure 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 %.

In the area of the test rig within 100 mm * 5 mm of the heat source, the airflow shall be less than 0,02 m/s

6.7 Testsample

A sample consisting of the materials assembled as used which shall be made up of cover, filling, and any

otl
din
or

ba
ma

Spi
for

NO

NO
be

NO

7

7.1

b)

C1 LUlll}JUllClltb, Du\,}l dd dll iutc1}iuc1, VV}I;L}I ula_y ‘L}C u.)cd ill d ICG} aoocullu}_y. T}lc oaulylc
hensions comprising of a minimum width of 300 mm and a maximum width of 450 mm,\a
ength of a minimum of 300 mm and a maximum of 450 mm. A manufactured non-intégra
'k support cushion provided that it is no smaller than the minimum dimensions orno’large
ximum dimensions specified above may be used.

ay-on flame retardant substances shall not be relied on unless the durability of their eff
the life of the manufactured part is confirmed.

TE 1 Ifthe cushion is designed to be used only with its cover, then the tést/sample shall include

TE 2  Ifthe cushion is designed to be used only with its cover from ahoice of covers, each cover
fested separately in combination with that cushion.

Test procedure

Preparation
Identify the removable seat or backsupport cushion.

If testing items which are intehded to be used only in the range of the horizontal plane
the horizontal test, and forall other supports use the vertical test. If the part is intended
either plane, then use botlitests.

Attach the test sample(s) to the test rig(s).
Place the test rigrand sample in the conditioning environment for a minimum of 16 h.

Ensure the/eat source is below 50 °C.

Horizontal test

Setwp the test sample mounted in the test rig in a horizontal orientation (of the contact §

hall have
nd a depth
ed seat or
r than the

bctiveness

hat cover.

ption shall

TE 3  If the cushion is designed to be used either with or without its cover, then the cushion shall be tested
with and without its cover.

+ 30°, use
for use in

urface) in

the test environment

d)

Apply the heat source specified in 6.4 within 50 mm of the centre of the top surface as possible
and parallel to the top surface of the test sample with no pressure from the heat source, nor a gap

between the heat source and the sample.

Switch on the heat source and make sure the actual temperature value of the heat
150 °C £ 30 °C before starting the test cycle.

source is

Start the test cycle. Observe the subsequent progress of combustion, and record any evidence

of progressive smouldering, or flaming in the interior and/or surface. Disregard any

afterglow,

smoking, or smouldering that ceases within 10 s of the end of the plateau of the heat temperature
curves. Allow the heat source to cool down to 150 °C or less before removing it from the sample.
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e) Ensure the heat source is below 50 °C.

f) Repeata) to d) once on a new or the same test sample in an unaffected area.

7.3 Vertical test

Perform the test specified in 7.2, but with the following:

tal

est

®

jre

of
ng

1ts

a) The testrig supported in a vertical configuration (of the contact surface);

b) e e e e e
and ata dlstance of (0,1h+ 20) mm * 10 % above the lowest side of the test sample Where h =Itd
length of the test sample in mm in the length dimension;

c) Align|the heat source in the horizontal plane +3° and parallel to the contact surface of the
sample with no pressure from the heat source, nor a gap between the heat source and the sampl

8 Requirements

In horizorjtal and vertical orientations, when subjected to the heat source specified in 6.4, removaple

seat or ba¢k support cushions used in a wheelchair shall

a) show ho evidence of flaming in the interior and/or surface during.@r after the test, and

b) show ho evidence of progressive smouldering 10 s + 1 s afterthe end of the maximum temperat
platedu of the temperature heating curve.

9 Testreport

The test r¢port shall include the following:

a) a statement that “The following test results relate only to the ignitability of the combination
mateifials under the particular conditions:of the test. They are not intended as a means of assess
the futl potential hazard of the complete wheelchair”;

b) identification and constructionofthe test samples;

c) date dfthe testreport;

d) namefand address, and-acereditation status, of the test institution;

e) namelfand address/fthe manufacturer(s) of the test sample tested;

f) materials refefrences, a brief description, and any batch or serial numbers;

g) photographs of the end result of the test;

h) resultsof-thetestscarriedoutandastatementasto-whether the materiats met-thet equirene
of this part of ISO 16840 with the exception of Clause 10;

i) aunique testreport reference.

10 Disclosure of results

Manufacturers shall disclose in their specification sheet(s), in the manner and sequence specified
in ISO 7176-15:

a)

if the non-integrated seat or back support cushions met the requirements of this part of ISO 16840,

b) the rationale why this part of ISO 16840 rather than ISO 7176-16:2012 was selected for testing,

© ISO 2014 - All rights reserved
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c) thatresistance to ignition may change with use, ageing, and/or cleaning,
d) that precautions should be taken to avoid sources of ignition, including flames, cigarettes, etc.,
e) thatthe environment (such as oxygen, alcohol, etc.) of the user may increase the risk of ignition,

f) whether the cushion is designed to be used either with or without its cover, or only with a specified
cover, and has been tested as such.

NOTE The results of this test do not give any indication of the resistance to ignition of any of the separate
individual components of the test sample, unless stated otherwise.

© ISO 2014 - All rights reserved 7
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Annex A
(informative)

Design of a heat source as a surrogate cigarette device

Annex A provides details of a heat source that meets the specifications in this part of ISO 16840. The

isolated
triggers t
list wherg
voltage. W
changed f
that provi
shows the
paramete

Hes the requested 100 W = 20 W power consumption at the specified mainsyoltage. Table
parameters for programming the HotControl C248 from the HotSet company. Note that so
's are identified automatically during the identification of the controlarea.

Table A.1 — Parts list

Item Element Déscription
No
1 Temperature controller HotSet Hotcontrol C248
2 Heating cartridge with thermo HotSet Hotrod HHR84hm x 80 mm 250 V 100 W K-type thermo-
sgnsor couple
3 Box base 2 Fischer Elektbonik KOH6
4 Qover 2 Fischer Elektronik H6
5 Spils state relay Crydomn.D2425 250V 16 A
6 Plrotective cover for relay Grydom D2425
7 Connector Hirschmann Ca-6 GD
8 Connector Hirschmann Ca-6 LS
9 Power entry module including Schorter KM
fyise holder and main switch
10 jJse holder for powerentry Schorter KM
odule
11 Power cable 1,8 m
12 |3|Fuse holders
13 |3|Fuses 2250V 0,63AF
1250V 0,2A T (delayed)
14  |Start button Push button
15 Consumables Cables, eyelets, screws, etc.
8 © ISO 2014 - All rights reserved
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230V AC mains supply

Lo

2
FZ
FUSE

FUSE

L

heating wire

\\ \ GND

box

Fo30mA

il

FE30mA

heati

ITERVIUCUUFLE
+

K-Type (NiCrNi)

o

FUSE

200mA

ng catrigde HotRod 8x80 100W

solid state relay
Crydom D2425

] 1N 13 14 . 7 j\_{ start
Din
2 8 —?
L
3 9
Dout2
4 +10
Thermoln
5 -1
6 15 16 12

temperature controller
HotControl C248

Figure A.1 — Connection diagram

Table A2 ~=Parameters for HotSet HotControl C248 temperature controller

Parameter | Value Default | Parameter | Value Default | Parameter | Value Default

sp 150 sp.cb 0 v sen.s off v
mant Off v gp.rt 0 4 off.a 0 v
out 0 v gp.nr 0 v off.b 0-10 v
Cur.s 0 4 gp.fu 0 4 off.c 0-20 v
cur.t 20 v li.ld 0 v aib.l 0 v
zone On v li.2d 0 v aib.h 999 v
li.1 5 v li.3d 0 v aic.l 4 v

1i.2 -5 v li.4d 0 v aAic.h 999 4

li.3 0 v out.h 100 v al.dl 4 v

li.4 0 v out.c -100 v al.d2 0 v
sp.2 575 out.m 100 v a2.d1 8 v
sp-3 575 Cool Off v a2.d2 0 v

© ISO 2014 - All rights reserved 9
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ISO 16840-10:2014(E)

Table A.2 (continued)

Parameter | Value Default | Parameter | Value Default | Parameter | Value Default
Sp.4 150 rel.h off v a3.d1 2 v
rap.t 425 rel.c On v a3.d2 0 v
rap.a Off v sp.lo 0 v a4.d1 1 v
rap.g 5 v sp.hi 600 a4.d2 0 v

tl 60 cur.d 0 t1.d1 sp2.a
t2 69 cuTe 109 v td2 2 -
€3 300 Cels C v £2.d1 sp3a | N
t4 0 v Decp 01 £2.d2 13 |7
aman Off v Dman out v t3.d1 sp4.a"\\)
tc.al On Do 0,1 heat v t3.d2 N &a v
te.ti 8 Do 0,2 off t4dl [ off v
appl 0 v Do 0,3 off v t4.d2(™ off v
h.pb 11,9 Do 0,4 Off v tres? | run v
h.td 4 Din.1 B! _ Cedit on v
h.ti 15 Din.2 off v A<:5< iloc on
h.ct 0,2 opt.a off \/\\\< s,adr 0 v
c.pb 16,6 opt.b off A‘QO‘ S.pro P562 v
c.td 4 doa off v s.bd 19,2 v
c.ti 15 do.b offn$ v s.par no v
c.ct 10 din.a ex}‘u v s.sto 1 v
Ide.h Off dinb «Ooff v c.bas 32 v
Ide.c Off v ao.a O off v c.bd 250 v
Ide.i off v ao ) off v c.op auto v
c.com Off v A@en nicr m.adr 1 v
C)\J
53
O
Q~
?\
R
R
o
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