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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

elect

rotechnical standardization.
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rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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it rights. ISO shall not be held responsible for identifying any or all such ‘patent right
atent rights identified during the development of the document willbe in the Introdu
e ISO list of patent declarations received (see www.iso.org/patents);

frade name used in this document is information given for the-€onvenience of users 4
[itute an endorsement.

hn explanation on the meaning of ISO specific termis and expressions related to
sment, as well as information about ISO’s adherence to the WTO principles in tH
ers to Trade (TBT) see the following URL: Forewdrd - Supplementary information

ommittee responsible for this document is I[SO/TC 173, Assistive products for persons w
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Introduction

This International Standard specifies requirements and test methods that are relevant to assistive
products for personal hygiene that support users in home care, institutions and public places. Some
of the devices can be used in more than one environment. This means that different requirements and
test methods can be applied to the same product depending on the environment. Clauses 1 to 21 and
Clause 25 contain general requirements for all types of products included in the Scope. Clauses 22 to 24
contain specific requirements for mobile, fixed and static products. These clauses indicate additional
requirements to the general clauses. In order for a product to claim compliance with this International
Standard, all relevant clauses need to be fulfilled, depending on the type of product. For example, some
products dofTiot INclude electrical Components; therelore, the clauses related to electrical components
may not be felevant.

In addition tjo the requirements in this International Standard, Annex B gives general recommendations.

viii © ISO 2016 - All rights reserved
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Assistive products for personal hygiene that support
users — Requirements and test methods

1 Scope

This International Standard specifies requirements and associated test methods for assistive products

for g facturer to

alleviiate or compensate for disability. The work environment and safety aspects for 'assistants are

also [included. It specifies safety and performance requirements that apply during hormal use and

foredeeable misuse and failure. It also specifies methods of measurement of the forces ecessary to

operfte controls and specifies limits on the forces needed for some operations.

This|International Standard specifies requirements and test methods for assistive productis within the

following divisions of ISO 9999:2011:

0912 03 Commode chairs;

NOTH This covers mobile and static products.

09 12 06 Toilets with built in raising and height adjustable mechanism;

NOTH This excludes toilets with built-in douche and air dryers.

0912 09 Toilet seats;

091212 Raised toilet seats mounted on{rame;

0912 15 Toilet seats inserts;

0917218 Raised toilet seats fixédto toilet;

091221 Toilet seats with®built-in raising mechanism to help standing up and sitting fown;

09 12 24 Toilet arm supports and toilet back supports mounted on toilet;

09 12 25 Toilet arnDsupports and toilet back supports, free standing;

0912 36 Douches and air dryers for attachment to a toilet;

09 33 03 Bath/shower chairs (with and without wheels), bath boards, stools, bapk supports
and seats;

09 33 12 Bathing stretchers, shower tables and diaper-changing tables;

18 1506 Height adjustable plinths and brackets;

NOTE Refers to height adjustable plinths and brackets when used as an assistive product for personal

hygiene (APPH). Height adjustable mechanisms for other items such as basins may be included.

18 18 03 Handrails and support rails;

18 18 06 Fixed grab bars and handgrips;

18 18 10 Removable grab rails and handgrips;

NOTE This excludes removable grab rails and handgrips which are static as defined in 3.27.
181811 Hinged rails and arm supports;

© IS0 2016 - All rights reserved 1
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This International Standard does not encompass requirements regarding:

safe mo

unting in building structures;

requirements regarding fixed building installations e.g. water and electricity;
bathtub hoists that are covered by ISO 10535;
09 33 21 Bathtubs of ISO 9999:2011;

stability and friction issues in relation to slippery surfaces due to soap;

product

2 Normg

The following referenced documents are indispensable for the application of this documrent. For g

references,
document (i

CISPR 11,
disturbance

SO 3746, A4
sound presst

1SO 8191-1,
smouldering

[SO 8191-2,
match-flamd

[S0 9227, Cg
IS0 9999:20

[SO 10993-]
managemen

ISO 12100, §
ISO 13850, §
[SO 14155, ¢
[SO 14971, N
ISO 15223-1

ol ] 1 de - | b | £ - - A | 1
O LIIdl IIdVEC UTCTIT CUSLUIIIISTU Ul CUSLUIITTIIIAUC 1TUL 4dll HHIUIviIUudl US<CI.

itive references

bnly the edition cited applies. For undated references, the latest edition ‘of the referg
Including any amendments) applies.

Industrial, scientific and medical (ISM) radio-frequency equipment — Electromag
characteristics — Limits and methods of measurement

oustics — Determination of sound power levels and soundenergy levels of noise sources
re — Survey method using an enveloping measurement$urface over a reflecting plane

Furniture — Assessment of the ignitability of upholstered furniture — Part 1: Ignition sg
cigarette

Furniture — Assessment of ignitability of upholstered furniture — Part 2: Ignition sg
equivalent

rrosion tests in artificial atmospheres\=-Salt spray tests
11, Assistive products for personswith disability — Classification and terminology

, Biological evaluation of-nedical devices — Part 1: Evaluation and testing within d
t process

afety of machinery —-General principles for design — Risk assessment and risk reduction
fafety of machinery - Emergency stop — Principles for design
linical inveStigation of medical devices for human subjects — Good clinical practice

ledicaldevices — Application of risk management to medical devices

lated
nced

netic

sing

urce:

urce:

risk

Medical devices - Symbols to be used with medical device labels, labelling and informati

pn to

be supplied - Parti—Gererat requiremnmernts

[SO 22442-1, Medical devices utilizing animal tissues and their derivatives - Part 1: Application of risk
management

IEC 60335-1, Household and similar electrical appliances - Safety - Part 1: General requirements

IEC 60529, Degrees of protection provided by enclosures (IP Code)

[EC 60601-1:2005+A1:2012, Medical electrical equipment - Part 1: General requirements for basic safety

and essentia

I performance

[EC 60601-1-2:2014, Medical electrical equipment - Part 1-2: General requirements for basic safety and
essential performance - Collateral standard: Electromagnetic compatibility - Requirements and tests

© ISO 2016 - All rights reserved
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IEC 60601-2-35, Medical electrical equipment - Part 2: Particular requirements for the safety of blankets,

pads

and mattresses, intended for heating in medical use

[EC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current <16 A per phase)

IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits - Limitation of voltage changes,
voltage fluctuations and flicker in public low-voltage supply systems, for equipment with rated current
<16 A per phase and not subject to conditional connection

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques —

pchniques —

nl flame test

ral principles

bccupant to

or generally

hctivities; or

Radiated rndin-frpqupnrv plprt‘rnmngnpt‘irfipld Immunity test

IEC §1000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurementt
Powsar frequency magnetic field imnmunity test

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontaliand vertic
methods

EN 6[14-1, Safety of machinery — Ergonomic design principles — Part 1: Terminology and gene
EN 1D41, Information supplied by the manufacturer of medical devices

EN 1R527:1998, Castors and wheels - Test methods and apparatus

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

appljed part

part|of device that in normal use necessarily comes into physical contact with the
perform its function

3.2

APPH

assigtive product for personalhygiene

assistive product (3.3) intended to support personal hygiene

3.3

assisgtive product

any product (includivig devices, equipment, instruments and software), especially produced
availpble, used by or for persons with disability

— forparticipation;

— to protect, support, train, measure or substitute for body functions/structures and
— to prevent impairments, activity limitations or participation restrictions

[SOURCE: IS0 9999:2011, definition 2.3]

34

assistant

person who operates the assistive product if not the person with disability

3.5

backward

180°

© ISO

to the forward direction of travel
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3.6
cleaning

:2016(E)

removal of foreign materials from a surface

3.7

disinfection
the act of disinfecting, using specialized cleansing techniques that destroy or prevent growth of

organisms c

3.8

apable of infection

essential performance

performanc

i 1o £ < £ rolal ral
L IICLTCOo5odl _y LU AdlIIITVU TTCCUVUIIT 1T UIII ulla\,LCHLGUlC I'IOIN

Note 1 to emtry: Essential performance is most easily understood by considering whether its @bsen

degradation Y

3.9
fixed prody
product des

EXAMPLE 1
EXAMPLE 2
EXAMPLE 3
Note 1 to ent
Note 2 to ent

3.10
forward
intended diy

3.11
foreseeabld
misuse whig

3.12
hand-held

assistive prE

3.13

home care
care providg
injury, disaH

Note 1 to ent

would result in an unacceptable risk.

jct
gned to be fastened to a support or otherwise secured in a specific lecation

Fixed by the shape of the fixation and not by friction.

Products permanently affixed by welding.

Products affixed by means of fasteners such as screws, nuts, vacuum, etc.
ry: A fixed product can have moving parts.

Fy: Friction bath boards and friction toilet seats are ‘excluded from this definition.

ection of travel, as indicated by the manufacturer in the instructions for use

misuse
h may be reasonably anticipated

roduct
duct intended to be’supported by the hand during normal use

bd in a dgmestic area where the assistive product is used to alleviate or compensate f
ility ordisease

Fy-See IEC 60601-2-52:2010, subclause 201.3.204.

ce or

pI an

3.14
institution
established

EXAMPLE
3.15

or organized society, usually with its own premises

Hospital, rehabilitation, residential care or educational facility.

intended use

intended purpose
use of a product, process or service intended for medical purposes in accordance with the specifications,
instructions and information provided by the manufacturer

[SOURCE: IS

0 14971:2007, definition 2.5, modified]
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3.16
maximum load
greatest permissible load specified by the manufacturer

3.17

maximum user mass

greatest permissible mass of the user, specified by the manufacturer, intended to be supported by the
assistive product

3.18
mobile product
1.l 3 3 dod L d £ 1 i L laal laos
trang Pot tapre cqulylucut Htenaeatove-movearomonerocationtoanotner-wntre DeHIgS pported by

its oyvn wheels or equivalent means

3.19
normal use
use df a product, process or service in accordance with the specifications, instructions and [information
provided by the manufacturer, not only intended for medical use but also maintenance, service,
trangport, etc.

occupant
perspn in or on an assistive product with a support surface

operjator
perspn who operates the assistive product

Note [l to entry: The operator can be either the personaith disability or an assistant.

3.22
permanent deformation
alteration in shape or structure of a previously normally formed part that will stay altered as the
test 1s completed

3.23
portable product
trangportable equipment interdded to be moved from one location to another while being carried

3.24
public use
use df a product imasurrounding that is available for everyone

Note [l to entry: Bublic use includes areas for swimming, public restrooms etc.
3.25

risk
combimationof the probabitity of OCCUTTENCE Of tTarm and the Severity of that tarmm

3.26
single fault condition
condition in which a single means for reducing a risk is defective or a single abnormal condition is present

3.27

static product

product intended to be stationary with the occupant in place during its intended use and not intended
to be fastened to a support or otherwise secured in a specific location

Note 1 to entry: A static product may be portable in normal use. It may have moving parts during intended use.

Note 2 to entry: Bath boards and toilet seats secured by friction are included.

© IS0 2016 - All rights reserved 5
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3.28
system

:2016(E)

set or series of interconnected or interdependent parts or entities that act together in a common
purpose or produce results that are impossible by the action of one alone

3.29
test cycle

full cycle for the intended action

3.30
user

person who

Note 1 to ent

4 Gener

4.1 Risk

The safety
with them u

When an AR
medical dev|

NOTE1 In
offset the eff¢

4.2

An APPH sh
This shall b¢
in addition
appropriate

The intendd
APPH shall |
characterist

The inform
clinical and
standards a

4.3 Clinic

Intended performance

L H £l A | H
UDCD/ ULLL{}JICD LIIC UTVILUT

'y: The user can be either the person with disability or an assistant.

al requirements and test methods

hnalysis

bf an APPH shall be assessed by identifying hazards and estintating the risks assoc
sing the procedures specified in ISO 14971 and, if relevant, I§0"12100.

PH is intended by the manufacturer to be used in combihation with a device that is
ice the device shall behave in a safe way, as a system.

the case of certain disabilities there may be a need forhigher levels of safety for equipment u§
pcts of that disability.

hll have sufficient strength and durability to sustain all loads expected during intended
e confirmed by using, as appropriate;references to relevant clinical and scientific liter4
o the requirements in this International Standard, strength and/or durability calculat
test standards and their testicesults.

d performance including,-if appropriate, strength, durability and tipping stability
be described in the infermation supplied by the manufacturer which sets out its funct
ics, its application(§hand conditions of use.

htion supplied by the manufacturer shall include, if appropriate, references to relq
scientific litérature, any strength and/or life calculations, conformity with appropriatg
hd their test results.

ral-€valuation and investigation

jated

not a

edto

| use.
ture
ions,

bf an
jonal

vant
e test

If the risk m

anagement demonstrates a need Ior a clinical evaluation, a clinical evaluation shall be

done

for all APPHs. If, as part of the product conformity assessment, the clinical evaluation requires a clinical
investigation, the clinical investigation shall conform to the requirements of ISO 14155. A clinical

evaluation s

hall always be done before performing a clinical investigation.

4.4 Assistive products for personal hygiene that can be dismantled

If it is intended that an APPH can be dismantled for storage or transportation, it shall not be possible to
reassemble it in a manner that presents a hazard.
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4.5 Fasteners

The fasteners which are loosened or removed to allow this dismantling shall not be single use fasteners.

EXAMPLE Single use fasteners include wood screws and self-tapping screws. Bolts are examples of fasteners
that can be used more than once.

All load-bearing fasteners shall be either self-locking or fitted with a locking device to prevent
inadvertent detachment.

4.6 Means to prevent falling out

If there is a risk of the user falling out of the product during normal use, means to prevent the user
fallirlg out shall be available, e.g. side rails, a seat belt or a harness.

4.7 | User mass/load limits

The maximum user mass shall be declared. If the maximum load is different\both shall be|declared by
the manufacturer.

All products with the intended purpose of supporting an occupant/user in a seated or lyling position
shalllbe capable of supporting a person with at least 100 kg body«mass.

If a product is intended by the manufacturer to be used by a person of less than 100 kg body mass, there
shalllbe a limitation in the design of the product to prevent the potential misuse by a personfwith higher
bodyl mass than the one stated by the manufacturer.

The naximum user mass and the maximum load as specified by the manufacturer shall bg used in the
releviant test methods of this International Standard.

Wheh the loading pad is used for testing, the mass thereof shall be taken into account|for the test
valug¢ of loading.

4.8 | Apparatus

4.8.1 Means to apply a force between 25 N and 2000 N with an accuracy of + 5 % and with a rate of
application less than 5 N/s.

4.8.1 Means to measure force with an accuracy of + 5 % in increments of 1 N in the range of 0 N to
2000 N (occasionally larger forces than 2000 N might be needed).

4.8.3 Meaiis to measure distance in the range of 0 m to 3 m with an accuracy of + 5 nim or * 2 %
whichever-is.the greater.

4.8.5 Means to measure torque with an accuracy of + 5 % in increments of 1 Nm in the range of
0,5 Nm to 10 Nm.

4.8.6 Means to measure sound levels and frequencies calibrated in accordance with the
manufacturer’s instructions, using an acoustic calibrator class 1 as described in ISO 3746 with an
accuracy of + 3 dB(A).

4.8.7 A hard horizontal and inclinable test plane, of sufficient size to support the APPH during
testing, such that the whole surface is contained between two imaginary parallel planes 5 mm apart. A
non-adjustable test plane can be used, if it is set to the correct angle.
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NOTE A hardwood board (e.g. > 600 kg/m3) is an example of material used.

4.8.8 Stoppers, for mobile APPHs not smaller than half of the wheel diameter and not greater than the
wheel diameter. See Figure 1.

For static APPH the stopper shall be designed to prevent the APPH from sliding, and not to prevent
it from overturning. The height of the stopper shall be 12 mm or less. In the case where a stopper
larger than 12 mm is required because of the construction of the APPH, it shall be the minimum height
required to prevent the APPH from sliding.

2

Figure 1 —Wheel-stopper

4.8.9 Equjpment capable of simulating human body parts as used in practice (e.g. test fingers).

4.8.10 Equjpment for applyingloads, with negligible dynamic factor.

NOTE N¢gligible dynamic ferce is a small force that does not have a big impact.
4.8.11 Equjpment for.méasuring pressure of water, oil and air with an accuracy of + 5 %.

4.8.12 Loagling pads, as follows.

4.8.12.1 Concave lnading pad

The loading device shall be capable of applying forces (compressive or tensile) in the range 15 N to
1 000 N with an accuracy of * 3 %.

The concave loading pad for static loads shall be made of metal or hard wood as shown in Figure 2.

8 © IS0 2016 - All rights reserved
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Dimensions in millimetres

50 3 50 3

Y

Key
A front view
side view
1 loading surface
NOTH The loading surface may be covered with non-slip matertal up to 3 mm thick e.g. plastic foam.

Figure 2 — Concave loading-pad for static loads

4.8.12.2 Convex loading pad.

The Joading device shall be capable of agplying forces (compressive or tensile) in the rajnge 15 N to
1 000 N with an accuracy of * 3 %.

The ¢onvex loading pad shall be circular and made of metal or hard wood, as shown in FiguVILe 3.
n millimetres

Dimensions
250 £3
Bl L
""""""" >
Q:\QQ

Key

1 loading surface

NOTE The loading surface may be covered with non-slip material up to 3 mm thick e.g. plastic foam.

Figure 3 — Convex loading pad for static loads
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4.8.12.3 Back supportloading pad.

The loading device shall be capable of applying forces (compressive or tensile) in the range 15 N to
2 000 N to an accuracy of + 3 %.

The loading pad shall be made of metal or hard wood and have the shape and dimensions as shown in
Figure 4.

Dimensions in millimetres

200

50 250

A

\
A

Figure 4=~ Loading pad for back support

4.8.12.4 Sepatloading pad.

The loading|pad shall be niadé of metal or hard wood and have the shape and dimensions as shoyn in
Figure 5 witfh rounded edges, with various diameters depending on the test item.
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o 350 mm, 250 mm or 200 mm

Figure 5 — Loading pad for seat support

4.8.13 Back support impact test pendulum; which shall meet the requirements shown in Flgures 6 or 7.
The total mass of the ball shall be 25 kg 0,5 kg.
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Dimensions in millimetres

%)
A N\
. ©
12 (19\
LA Q) .
»~ QS
Q
: o
g \
- S

A
o
=
Y
Key
1 steel block
2 polyurethane with the following specifications: Density: 1150kg/m3; Hardness: 80+ shore A; Resilience:

20%

Figure 6 — Back support impact test pendulum
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Dimensions in millimetres

1200 £10

Key

1 threaded bar

2 regulation association football (soccer ball) size 5, with diameter of 220 mm filled with lead shot 3.5 *
1 mm diameter and closed cell high density foam of Density: 75 + 15 kg/m3 (ISO 845); Hardness: 325 +
60 N (ISO 2439)

3 washer

Figure 7 — Alternative back support pendulum

4.8.14 Toilet seat impact test pendulum, with the following properties:
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a) total mass 10 kg + 0,25 kg;
b) distance (d) from pivot to centre of percussion 1,000 m = 0,005 m,

The impact test pendulum shown in Figure 8 may be used although other shapes may be required to
accommodate different layouts and sizes.
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Dimensions in millimetres

X
/.(@ i H i
1
Ly,
A-A
218
>
B -
212
4 N
2
o g
3 23 x 45°
— -
4 U y U
A
= & Y
5
Y q
X
150 +1 40
- L 4—»"/
Key
1 centre adjustment
2 steel tube
3 steel block
4 centre of percussion flat face
5 centre of percussion side face
6 reference dimension

Figure 8 — Example of toilet seat impact test pendulum
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4.8.15 Supporting stands, flat, of appropriate materials. The height shall be 1 m * 0,1 m, the width of
upper surface shall be 50 mm = 5 mm and the side wall shall be perpendicular to the upper surface (see
Figure 9). The stands shall have an adjustable width and angle seen from distance at the bottom and top
in order to accommodate for positioning of different designs.

It shall be possible to adjust the upper surface so that it always stays horizontal when used at
different angles.

Example A bathtub can have sloped sides which the supporting stands can simulate.

Key
1

4.8.16 Lying support impactor, with the following properties.

a)

b)

16

Dimensions in millimetres
A
20

S0

) —

supporfing stand

Figure 9 — Supporting stand

The impactor body isapproximately 200 mm in diameter and is separated from the striking sufface
by helicpl compression springs. The body is free to move on a line perpendicular to the plane ¢f the
central prea ofthe’striking surface.

The total mass of the assembly shall be 25 kg + 0,1 kg and the body and its associated parts (minus
the springs) shall have amassof 17 kg + 01 kg

The combined spring rate (for the system) shall be 69 N/mm #1 N/mm and the total friction
resistance of the moving parts is between 0,25 N and 0,45 N. When the spring system is compressed
to a load of 1 040 N = 5 N, the remaining compression distance shall be 60 mm minimum. The
striking surface shall be a rigid circular object, (200 * 5) mm in diameter, the face of which has a
convex spherical curvature of 300 mm radius with a 12 mm front edge radius. See Figure10.
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4.9
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I
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i@

oint of lifting device not inhibiting free fall
striking surface

Figure 10 — Lying support impactor

Test conditions

product shall be testéd in the as-delivered state (to the customer). However if the pr
-purpose design that can be assembled in different formats, it shall be assembled {
uctions given by-the manufacturer. If the product is intended to be used in different cq
the most adverse combination shall be tested. If the product is delivered disassemblg

asseinbled accotding to manufacturer’s instructions before testing.

EXAN

Unle

PLE A shower seat converted into a toilet seat.

s otherwise specified, the tests shall be performed under normal indoor conditions:

bduct is of a
iccording to
mbinations,
d it shall be

— with temperatures between 15°C and 30°C;

— with humidity between 20% RH and 85% RH.

All tests shall be performed on a single product. A new product can be chosen if the original test object
breaks down, and cannot be repaired. Some tests relevant to the safe functioning of the product might
have to be repeated on the new product. This is up to the manufacturer of the product to consider in

each

separate case.

If the product is tested by a testhouse, the decision shall be taken in cooperation between the third
party and the manufacturer.

Unless otherwise stated in a specific clause of this International Standard the order of tests is not
important.

© ISO

2016 - All rights reserved
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5 Materials

5.1 General

Manufacturers should, wherever possible, use materials that can be recycled for further use. It should

be stated in

the instructions for use which parts can be recycled.

5.2 Flammability

5.2.1 General

Manufactur
that are usy
minimise an

The manufa|
resistant an

NOTE Fq

5.2.2 Moulded parts used as enclosures for electrical equipment

If a risk can
tested in ac
with disabil

5.2.3 Uph

[f the manuf
smouldering
parts of an 3

If the manu
from a mat
accordance

5.3 Biocdg

Materials w|
the guidanc

The assess
The result o

ers shall consider the environments and methods of use to which an APPH, or any matg
ally used in combination with this APPH, will be exposed and take appropriate)ste
y fire hazard.

cturer shall include a warning in the instructions for use about safe combinations of f]
d non-flame resistant materials.

r guidance see B.5.2.

potentially be caused by an electrical component the hodsing of the moulded part sh:
rordance with FV-1 of IEC 60695-11-10 or better. If the;product is of a type that the p4g
ty cannot escape from or detect as a dangerous situation it shall be FV-0.

olstered parts and moulded parts

acturer claims that the upholstered parts are resistant to ignition by cigarette, progre
b ignition and flaming ignition shall not\occur when the materials used for the upholst
ssistive product are tested in accordance with ISO 8191-1 and ISO 8191-2.

facturer claims that moulded parts are resistant to ignition by small flames, such as
th, progressive smouldering ignition and flaming ignition shall not occur when test
with IEC 60695-11-10.

mpatibility and texicity

e in ISO 10993-1.

ent shall'also take into account the intended use and contact by those involved in user
the asSessment shall be incorporated in the risk analysis (see 4.1).

rials
ps to

lame

11 be
rson

ssive
ered

hose
bd in

hich come intg gontact with the human body shall be assessed for biocompatibility §ising

care.

imum

the risks posed by substances leaking from the assistive product. Special attention shall be given to
substances which are carcinogenic, mutagenic or toxic to reproduction and other substances of very
high concern (SVHCs).

The assessment should follow the guidance given in Annex C.

18
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5.4 Infection and microbiological contamination

5.4.1 C(leaning and disinfection

Ifan APPH is intended to be cleaned and/or disinfected, the method and suitable cleaning or disinfection
materials shall be described in the information supplied by the manufacturer.

NOTE For guidance see B.5.4.1.

If an APPH is intended to be cleaned by automatic washing systems or hand-held jet
stream/steam washing the details of the procedure, such as temperature, pressure, flow and pH value
of clpammg/Tinsing Sotution siatt—be described 1M the ImStructions for use. WHere pragticable, the
APPH shall be labelled with appropriate symbols to represent the method of cleaning. Sée[examples of
labelling and an example of testing of machine washable APPH in B.5.4.1.

5.4.2 Resistance against temperature alternations

If an[ APPH is intended to be heated up during the disinfection or washing process, it sHall pass the
following test.

The test sample is exposed to the maximum temperature + 2°C duxing the washing and |disinfection
process as described by the manufacturer and afterwards cooled/down to a temperature of 30°C. This
cycld of alternating temperatures is repeated ten times.

For groducts intended to be disinfected by heat one of the following three temperatures and duration of
expofsition can be used:

a) atemperature of 90°C for 1 minute;

b) atemperature of 85°C for 3 minutes;

c) qtemperature of 80°C for 10 minutes.

The test shall be performed before any;strength and/or durability tests of the product.

Afteyf the test, the product shall fulfil the following requirements: coating or any relevdnt labelling
on the product shall not comé loose from the basic sheet metal, show blisters or any other quality-
redufing changes.

5.4.3 Animal tissue

Where a device has’been manufactured utilising tissues of animal origin or their derivqtives, a risk
assegsment shall’be performed and documented according to ISO 22442-1.

NOTH For guidance see B.5.4.3.

ofto core

5 5 RNacick P PoPI-P-N
. NCITISTANICCTOCOTT USTUIY

The risk of corrosion affecting the safety of the user or an assistant shall be assessed in the risk
analysis. Assistive products that are identified to be at risk of corrosion shall be sufficiently protected
against corrosion, which can be confirmed by using the salt spray test according to ISO 9227 with a test
duration of 72 hours.

6 Emitted sound and vibration

6.1 Noise and vibration

If noise and vibration are not part of the intended performance of an APPH, hazards and nuisance from
noise and vibration shall be assessed in the risk analysis (see 4.1).
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Measurements of noise from a power operated APPH shall be made in accordance with ISO 3746, and
the result of the measurement shall be recorded in the pre-sale information of instructions for use.

NOTE For guidance see B.6.1.

6.2 Sound pressure levels and frequencies of audible warning devices
The frequency shall be within 500 Hz and 3 000 Hz.

NOTE Normal hearing is usually within the frequency range 500 Hz to 16 000 Hz. For people with hearing
disabilities the range will be less and in severe cases down to 500 Hz to 3 000 Hz.

A-weighted pound pressure levels shall be at least 65 dB for audible alarms.

The alarm ¢pr feedback signal shall be distinguished from the noise of the product itself eith¢r by
frequency of sound level.

7 Electrpmagnetic compatibility

7.1 Genefal

An APPH cqntaining electrical or electronic devices/components shaih\conform to IEC 60601-1-3 and
shall, in addjftion, conform to 7.2, 7.3 and 7.4.

7.2 Emissions

When tested in CISPR 11, the equipment shall meet the radiated emissions limits specified in CISER 11
for group 1,|class B equipment.

The APPH shall meet the requirements of [EC 61000-3-2 and IEC 61000-3-3, if applicable.

7.3 Immunity

In addition fo the requirements in IEC 60601-1-2:2014, APPH shall also be tested with a field strength of
10V/m (RMS$ value of the unmodulated carrier) in the frequency range of 800 MHz to 2,5 GHz. Th¢ test
shall be performed in accordance with IEC 61000-4-3.

If, as a result of the application?of this test, the APPH presents a hazard, or there is any unintentjional
operation of the APPH, the APPH fails the test.

NOTE1 It|may be necessary to assess the risk associated with the APPH when used in close proxim|ty to
mobile telepione(s) or{other forms of transmitter. In this case higher field strength values over a broader fange
of frequency may apply.

NOTE 2 APPHs“are used in a wide range of environments and may be used in the presence of pther
clectronic ctuipment—The cleclromagneliccompalibiliy (EMC) needs Lo be carelylly malehed 1o the

pment—The electromagnetic compatibilit
intended use of the APPH.

7.4 Power frequency magnetic field immunity

When the equipment is tested in accordance with IEC 61000-4-8, test level 4, at any voltage using either
50 Hz or 60 Hz:

a) the equipment shall behave safely in the presence of the applied field;

b) electrically powered devices or electrically moved functions shall not move in the presence of the
applied field.

Perform the continuous field immunity test specified in IEC 61000-4-8 on the equipment as table-top
equipment. Test the equipment for not less than one minute for each orientation of the applied field.
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For guidance see B.7.4.

8 Electrical safety

8.1 General

An APPH shall fullfill the relevant requirements stated in Table 1 regarding electrical safety. An APPH
connected to mains shall be either of class I (protective earth) or class II (double isolation). For APPHs
which are marketed by the manufacturer as medical electrical equipment and are intended to be used in
the home care environment and which are not permanently installed only class Il is allowed according
to IEC 60601-1-11.

NOTH Local building regulations may have more stringent requirements.

Table 1 — Applicable standards for electrical safety

APPH that fall within the scope of APPH that fall within the scope of IEC $0335-1
[EC 60601-1:2005 are tested according to:
are tested according to:
IEC §0601-1 IEC 60335-1
IEC 0601-1-11 IEC 60335-2-xx
IEC §0601-2-xx

8.2 | Electrical systems
An electrical system can consist of several compenients, each tested to different standards.

For the applicability of standards for compoments of electrical systems see Table 1.

8.3 | Safe positioning

The APPH shall always be capabléof'being set into a position that enables safe transfer of the occupant
in cape of a single fault failure oryby loss of power.

8.4 | Single fault safety.

The APPH shall be se designed and manufactured that it remains single fault safe, or the fisk remains
acceptable as det€rmined through the risk analysis process according to IEC 60601-1:2005) 4.7.

8.5 | Hold:te'run activation

Elecqrically operable movements shall only be possible by the activation of control devjce(s) which

lnltlf g nnd oty et AL N daion Al Sc 1o g oot n ool o] 1o nn{-..ni—nj and Where
Al difu 111idaIrIiitarir UlJ\/l ALIVUIT UL UITCU UCUVIUU Ulll‘y ao lUAAs Ao UIIU 1T1IIdI1IITUdI LUIILIUIN1o doeiltudtloe

the manual control automatically returns to the ‘Stop’ or ‘Off’ position when released.

NOTE Non-electrically operable movements (e.g. by hand or foot) are considered to comply with this clause,
as long as mass and velocity allow adequate control of e.g. positioning without causing an unacceptable risk.

8.6 Emergency stopping functions

If the risk analysis demonstrates that there is a risk for the user or any other person around the APPH
to be squeezed or a single fault appearing that might create a safety hazard there shall be an emergency
stop as specified in ISO 13850 together with the following requirements:

— the APPH shall be designed to prevent accidental damage. If this is not feasible the APPH shall stop
moving;
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the emergency stopping device shall be readily accessible to the operator, and stop the dangerous
situation within one action;

the stopping device shall maintain the equipment in a safe position, but not interfere with any
essential performance functions, as defined by the manufacturer;

the emergency stopping device shall maintain the APPH in a stopped position until it is released by

a designated procedure;

the desi

a safe stopping distance shall be considered in the risk analysis;

nated procedure for the release of the emergency stop shall be different from the movement

needed

8.7 Continuity of power supply

If the safet]
continuity o

In case

using am auxiliary source of power or to provide sufficient power to allow further actions.

If the pd

to signall to the assistant that a discontinuity of the power supplyhas’occurred. The auxiliary sc

of pows

cut, an
power {
further

If it is f
users t(
togethe
emerge

If there is a
possible and

NOTE1 A
of the power

If the safety
supply, a mg
At the time

reserve cha

to activate the emergency stop.

/' of a person using an APPH powered from electrical supply mains depends upon the
f the power supply, the APPH shall be provided with a level of protection as follows.

of a power cut, it shall be possible to return the APPH to a positioh,enabling safe trapsfer

eans
urce

wer is cut, an auxiliary source of power is automatically confiécted to the APPH and a

r shall provide sufficient power to allow for further actions.

If the inftended operator is able to react in a reasonable and timely manner by himself as power is

f the
v for

huxiliary source of power and a means to signalto the operator that a discontinuity d
upply has occurred, the auxiliary power source shall provide sufficient power to allo
actions.

sk to
ored
such

easible, a method of non-electrical operation shall be provided that reduces the ri
an acceptable level until they can-be moved from the APPH, or until power is rest
r with a means to signal powerfajlure to the operator/assistant who is intended for
Cy operations.

battery backup when theére is a failure in the mains, this shall start to function as fdst as
have a performance timelong enough to bring the user into a position to enable safe transfer.

timely reaction may b@ providing access to the supply mains without interruption of the continuity
supply.

of a persondsing an internally powered APPH depends upon the continuity of the p
bans of informing the operator of a critical charge of the power supply shall be provj
bf reaching the critical charge, either an auxiliary source of sufficient power or a suffi
rgeof'the internal power supply shall be available to allow timely reaction.

pwer
ided.
cient

EXAMPLE

ights

and/or beeps).

NOTE 2

A timely reaction might be either recharging/replacing an internal power supply without interruption

of the continuity of the power supply or by allowing the return to a safe place that provides the possibility to
recharge/replace the internal power supply.

22
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8.8 Battery powered assistive products for personal hygiene

8.8.1 Battery housings

Battery housings shall provide protection so that it shall not be possible for the following safety
risks to occur.

a) The need for, and the design of, battery housings shall be based on the risk analysis (see 4.1) and
shall identify the hazards and evaluate the risks associated with:

1) leakage of acid and/or other substances from the battery(ies);

1) ventilation of gases generated during charging and/or use;
3) short circuits of the battery(ies);
when operated in accordance with the conditions of use.

b) Housings containing batteries from which gases can escape during charging or discharging, shall
e ventilated.

INOTE Ventilation minimizes the risk of accumulation and ignitiomof flammable gases.

c) If a short circuit of a battery could result in a safety hazard, the battery shall be coptained in a
ousing/compartment that prevents the risk of accidentally short circuiting the battery(ies).

d) Any battery housing/compartment shall collect and store any fluids and/or substanceq (other than
ases) which may leak from the battery(ies) spegified by the manufacturer.

e) The materials used in the manufacture of battery housings shall be resistant to the substances that
ight leak from the battery(ies) specified by the manufacturer.

8.8.27 Connection

If a shfety hazard can develop from the'incorrect connection or replacement of a battery, an APPH shall
be fitted with a means of preventingincorrect polarity.

8.8.3 Charge level indicatot

If the safety of a personising an internally powered APPH depends upon the power supply, a means of
inforiming the operata? of the state of the charge of the power supply shall be provided. Af the time of
indidating the critical charge, sufficient reserve charge of the internal power supply shall be available
to allow for a timrely reaction.

NOTH Atimely reaction may be either recharging or replacing the power supply without interfuption of the
availgbility'of the power or by allowing the return to a safe place that provides the possibility to re-clarge/replace
the ijternal power supply.

There shall be some kind of indication of the status of the battery that is adapted to all the needs of
operators with different functional limitations, e.g. persons with a vision or hearing impairment.

EXAMPLE Audible, visible or tactile indication that clearly indicates the status of the battery.

For guidance see ISO/IEC Guide 71:2001, Tables 5 and 6.

8.9 C(ircuit protection

The APPH shall meet the requirements and test methods for circuit protection as in IEC 60601-
1+A1:2012:2005.

For guidance, see B.8.9.
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8.10 Electrically heated blankets, pads and similar flexible heating appliances

An electrically heated blanket, pad or similar flexible heating appliances shall fulfil the requirements in
IEC 60601-2-35 with a maximum temperature according to Table 2.

8.11 Ingress of liquids

Enclosures shall be classified according to the degree of protection against harmful ingress of water as
detailed in IEC 60529.

Compliance is checked by tests in [EC 60529 with the APPH placed in the least favourable position
for normal fise.

APPHs that|are not in contact with water during normal use or reasonably foreseeable nmiisuse| (e.g.
during the dleaning process) shall at least be protected to IPX2.

APPHs that pre normally in contact with water or body fluids shall at least be protegted to IPX4 apd in
public areag at least IPX5.

APPHs that are temporarily submerged into water during normal use, shall at 1éast be protected to [PX7.
APPHs that are normally submerged into water during normal use shall at least be protected to IPK8.

If water uniptentionally can come into an enclosure there shall be away for the liquid to get out qf the
enclosure, of the liquid shall not cause any kind of hazard.

Test the APRH within 5 minutes after the water test and after Lhour to verify its functions.

9 Overflpow, leakage, and ingress of liquids
9.1 Ingress of liquids

9.1.1 Requirements

If liquid can|come unintentionally inte-an' enclosure there shall be a way for the liquid to get out qf the
enclosure, of the liquid shall not caySe-any kind of hazard.

The hazards$ that can be caused by the ingress of liquids to non-electrically powered APPHs shall be
assessed in the risk analysis/(se€ 4.1).

NOTE1 SgeB.9.1.
NOTE 2  Fdr requirements for electrically powered APPH, see 8.11.

NOTE3  Hazards'might be risk of corrosion or bacterial growth.

9.1.2 Test method

Test if there is a way for the liquid to get out of the enclosure, by using procedures as in normal use and
handling of the product. If possible tilt the product in different directions to verify this.

9.2 Overflow and leakage

9.2.1 General

The requirements given in 9.2.2 do not apply to the body fluids which may be collected in an APPH (e.g.
a commode chair) but only to those substances which are an integrated part of an APPH or are needed
for its function (e.g. oil and grease).
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9.2.2 Substances which may leak from an APPH in intended use and in fault conditions

The APPH shall be designed and manufactured in such a way as to reduce to a minimum the risks
posed by substances leaking from the APPH. Special attention shall be given to substances which are
carcinogenic, mutagenic or toxic to reproduction and other substances of very high concern (SVHCs).

The assessment should follow the guidance given in Annex C.

Substances which may leak from the APPH shall either:

— Dbe assessed for biocompatibility in accordance with the guidance given in ISO 10993-1 (the
assessment shall take into account the intended use and contact by the user as well as those involved

i

~

nusercare transnortandstorage)l: or
7 ) 3¢ 5°J7

e provided with protection that minimizes the possibility of such substances
iological hazard.

becoming a

NOTHE 1  Substances that can leak include lubricants and hydraulic fluids.
NOTE 2  An example of a method of protection from a hazardous substance is where batteries ate placed in a
contdiner made from acid resistant material.

10
The

[emperatures of parts that come in contact with/human skin

risk analysis (see 4.1) shall identify hazards and evaluate the risks associated with

the surface

tempgerature of parts which can come into contact with humatirskin during the intended condjtions of use.

The risk analysis shall take account of:

a) therange of ambient temperatures to be expected during the intended use and foreseepble misuse;
INOTE These temperatures could include direct exposure to sunshine, hot water, hot|air, extreme
¢old, saunas, etc.

b) {emperatures that may result fromsingle fault conditions;

c) theergonomicdataonacceptable temperatures of touchable surfacesin IEC 60601-1:2005+A1:2012,

q

gdnd/or damaged skin forja duration of 10 min or more. In this case the maximum t

1:2005+A1:2012.

[able 24 adapted to theuse of APPHs by people with insensitive skin (e.g. canng

hall not exceed 41 °C(see Table 2 below) when measured by the methods of test in

t feel heat)
emperature
IEC 60601-

If a npanufacturer,cannot meet the requirement of c) without impairing the intended performance of the

APPJ
a hig
offse

1, each assistive product should be supplied with a warning identifying which surface

t the ificreased risk.

s may reach

her temperature than that specified in Table 2 and a description of the precautions fecessary to
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Table 2 — Allowable maximum temperatures for skin contact with APPH (applied parts)

Maximum temperature 2
°C
Applied parts of APPH . Moulded
Metal Glass, porcelain, material,
and liquids vitreous material plastic, rubber,
wood
Applied part having t<1min >1 56 60
contact with a person 1 min <t <10 min 48 48 48
fora time ¢ TOmin <7 7T 7T 7T

a  These ter
durations of n|
are not applic

hperature limit values are applicable for the healthy skin of adults, but in the temperature limijtatid
hore than 10 min, persons with disability with sensitive skin or no sensation have also been considered.

Able when large areas of the skin (10 % of total body surface or more) can be in contact with a*hot sufface.

n for
They

They are not gpplicable in the case of skin contact with over 10 % of the head surface. Where this is thé case, appropriate
limits shall bg determined and documented in the risk management file.

11 Safety|of moving and folding parts

11.1 Squeezing

Unless the Intended purpose of an APPH, or part of an APPH, is\to grip, cut, squeeze etc., or if the

intended us

e cannot be achieved without a hazard such as risk of'squeezing:

a) any moying parts that constitute a safety hazard shall:be provided with guards that can onlly be
removefl by the use of a tool; or

b) the gap|between exposed parts of an assistive product that move relative to each other shall be
maintained throughout the range of movement.at less than the minimum value or more than the
maximym value set out in Table 3.

These measfirements shall be done before and.after any relevant strength, durability and impact tegting.

Table 3 — Safe distances between moving parts

To avoid

Safe distances for adults

Safe distances for childrena

Finger traps

Less than.8\mm or

more than25 mm

Less than 4 mm or
more than 25 mm

more than 300 mm

Foot traps Less than 35 mm or Less than 25 mm or
moreé than 120 mm more than 120 mm
Head traps Less than 120 mm or Less than 60 mm or

more than 300 mm

Genitalia traps Lessthan 8 mm or

Less than 8 mm or

more than 75 mm

more than 75 mm

of less than 17.

a Also includes adults with a height of less than 146 cm, or a mass of less than 40 kg, or a Body Mass Index (BMI)

c) If cords (ropes), chains and drive belts are used, they shall either be confined so that they cannot
run off or jump out of their guiding devices, or a safety hazard shall be prevented by other means
(mechanical means applied for this purpose shall be removable only by the use of a tool); or

d) the APPH shall incorporate a control device which initiates the movement when it is operated and
stops the movement when it is released (e.g. a spring loaded control device that returns to the stop

position when released); or

e) the APPH shall incorporate a means for detecting that a person is in danger of being trapped and
automatically activate a means of preventing injury (e.g. by stopping the movement).

26
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For moving parts that can cause squeezing, manufacturers shall take into consideration those
part/parts of the body that are at risk. The user/user group has to be specified, so that correct safety
distances can be applied.

NOTE An APPH intended for a child can also be operated by an adult.

To avoid a hazard where parts of the body can be trapped when the APPH is folded, the following
shall be assessed:

— the APPH shall incorporate means to protect the user from trapping and/or squeezing hazards; or

— the gap between exposed parts of an APPH that move relative to each other shall be maintained
throughout the range of movement at less than the minimum value or more thanthe maximum
yalue set out in Table 3; or

— if the intended purpose of an APPH cannot be met without a hazard such as squéezing, a warning
gnd instructions on how to operate the APPH safely shall be provided in theinstructions for use.

If guprds are applied, the design of a guard shall take into consideration theforces that caph be applied
in nogrmal use.

11.2 Velocity of powered lifting and lowering movements

11.2}]1 Requirements
Reqyirements for velocity of powered lifting and lowering.movements:
a) the rate of lifting or lowering shall not exceed 0,15 m/s when loaded;

b) the rate of lifting or lowering shall not exceed”0,25 m/s when unloaded.

11.2|2 Test method

Wheh measured with the maximum(load, the rate of lifting and lowering shall not exceed|the velocity
in11{2.1 a).

Wheh measured unloaded, the.rate of lifting and lowering shall not exceed the velocity in 1j1.2.1 b).

11.3 Mechanical wear

Part$ subject to méchanical wear likely to result in a safety hazard shall be accessible fof inspection,
unless it is intendéd to be replaced by a service interval specified by the manufacturer.

11.4f Trapping zones for feet in relation to moving parts

The Joeations identified in Figures 11 and 12 shall be considered as trapping zones for feet.

For the area in Figure 11 where B = 130 mm; the distance A shall always be = 120 mm.

For the area in Figure 12 where the distance B; and By is between 130 mm to 180 mm; the distance C
shall always be = 50 mm.
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Key
A dimension only measured from the floor
B dim¢nsion measured from the outer edge of the APPH including any permanently fixed-a€cessories
Flgure 11 — Foot and toe clearance area between moving parts and the floor
O
Key
B1, B2  dimgnsion measured from the outer¢dge of the APPH including any permanently fixed accessories
C dimension only measured fromrthe floor
Figure 12 — To€/clearance area between moving parts and the floor
12 Prevention of traps for parts of the human body
12.1 Holeg and clearances

Holes in and clearances between stationary parts that are accessible to the user and/or assistant during
the intended use of an APPH shall be as specified in Table 4.

These measurements shall be done before and after any relevant strength, durability and impact testing.
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Table 4 — Safe distances between stationary parts

To avoid

Safe distances for adults

Safe distances for childrena

Finger traps

Less than 5 mm or
more than 12 mm

Less than 8 mm or
more than 25 mm

Foot traps Less than 35 mm or Less than 25 mm
more than 100 mm or more than 45 mm
Head traps Less than 120 mm or Less than 60 mm or

more than 250 mm more than 250 mm

Genitalia traps

Less than 8 mm or Less than 8 mm or

more than /75 mm more than /5 mm

a

Also includes adults with a height of less than 146 cm, or a mass of less than 40 kg, or a BMI of less than1

7.

If thd
clearfance between stationary parts, a warning and instructions on how to, operate the
shall

For dtationary parts that can cause a trap, manufacturers shall take/into consideration
of the body that are at risk. The user/user group has to be specified, so that correct safe
can t

NOTE 1

The
applied in normal use.

NOTE 2

On Holes with the shape of a keyhole or V-shaped openings the lower limit shall not 4
insp¢cting the APPH for traps for body parts)any flexibility/elasticity of adjacent parts sh
into

The test method for measuring the gap/between foot rests is specified in 16.4.2.4.

12.2

The
openling should be at least 75 degrees. This will reduce the risk of a user being trapped by

any |

13 Foldingand adjusting mechanisms

13.1| Geéneral

intended purpose of an APPH cannot be met without a hazard caused by thésize of h

be provided in the instructions for use.

e applied.
An APPH intended to be used by a child can also be operated by an adult.

lesign of parts that confine a hole or clearance shall take into consideration the forceg

A force might cause a hole/clearance to widen. This can then cause a failure, as specified

hccount.

V-shaped openings
risk of entrapment iny V-shaped openings shall be assessed by the manufacturer.

osition.

oles and the
APPH safely

those parts
'y distances
that can be
in Table 4.

ipply. When
all be taken

A V-shaped
the head at

Folding and adjusting mechanisms may cause a hazard if parts of the body can enter a gap between
parts and be trapped when the gap is closed. See Clause 11 for further requirements.

If an APPH incorporates folding and/or adjusting mechanisms it shall conform to 13.2.

If a product is able to be height adjustable the increments shall not exceed 25 mm.

13.2 Locking mechanisms

The mechanisms shall be capable of being securely locked when the APPH is in any fixed working
configuration. It shall also be capable of being securely locked when folded if it constitutes a risk for the
user or assistant. It shall be protected against unintended release.
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14 Lifting and carrying means

14.1 General

Manufacturers should note that national or other requirements may demand test loads different to

the followin

g.

If an APPH or a part of an APPH has a mass of 10 kg or more and the intended use is for it to be portable
or to be handled according to manufacturer’s instuctions, it shall either:

have one or more carrying-handles suitably placed which enable the portable APPH or part to

a)
be carr
lifting ¢
b) the inst
and des
APPH o
can be |
14.2 Requ
If an APPH

and there shall not be any permanent distortion, cracking or other€vidence of failure when test

specified in

After the co

14.3 Test

If an APPH
handles or g

Ifan APPH K
is carried of

On each han

tolerance of]

Restrain thg
grip, equal

70mm + 51

Maintain th

irement

i

ed by two or more persons, or be provided with suitable handling devices (e.g. han
yes); or

ructions for use shall indicate the points where the APPH or its part can be:lifted s

I component parts shall be labelled to indicate where it can be lifted safely and/or h
andled during assembly and/or carrying.

incorporates carrying handles or grips, they shall not becéme detached from the 4

14.3.

mpletion of the test the APPH shall operate as intended by the manufacturer.

ethod

s one handle or grip, or if an APPH canyreadily be carried or lifted by one of a numh
rips, determine the force on each handlé or grip when it is carried or lifted.

as more than one handle or gripf determine the force on each handle or grip when the 4
lifted in the intended manner.

dle or grip determine the\force necessary to carry the APPH in the intended manner w
5%
ii

0

. If there is moyethan one intended manner determine the highest force.

APPH from being.lifted or moved during the following test. Apply a force to each hang

to twice thatydetermined above with a tolerance of i(s)—z), uniformly distributed o
0

hm lengthrin the centre of the handle or grip, avoiding shock (see Figure 13).

b fopcerfor between 60 s and 70 s.

dles,

afely

cribe how they should be handled during lifting, assembly and/or carrying {Hpractical, the

bw it

\PPH
bd as

er of

\PPH

rith a

le or

Ver a

Remove the

30

force and the restraints and inspect the APPH for damage and satisfactory operation
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Key

15 Portable and hand-held products for persenal hygiene or hand-held y

A portable or hand-held APPH, or any one of its parts:that is portable or hand-held during ij

shall

Com

To ay
size

APPH
restraints
test force

Figure 13 — Carrying handle test (example)

withstand the stresses caused by a free-fall from the height indicated in Table 5 on to a i

Table.5— Drop height

Mass (m) ]
of portable-APPH or its parts Drop height
cm
kg
m<0,2 100
0,2<m<1 20
1<m=<10 5
10 < m <50 3
m > 50 5

bliance is.checked by the following test.

roid¢dyopping and to have an ergonomic grip the hand-held APPH shall be assessed fo
nhd shape. After the test, the product shall be inspected for any damage, which r

yarts

htended use,
ard surface.

" grip, mass,
esults in an

unacceptable risk or loss of runction. Any such damage constitutes a raiure.

The sample to be tested is lifted to a height as indicated in Table 5 above the test plane (4.8.7) positioned
horizontally. The sample is dropped three times from each orientation in which it may be placed during
the intended use.

Hand-held control devices for a powered APPH shall be capable of withstanding being dropped 1 000
times on to a hard surface from a height of 100 cm without damage and still function normally.

Manufacturers should consider the suitability of the appropriate tests in IEC 60068-2-31:2008.
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16 Static strength, impact and durability

16.1 General
Static strength, durability and impact are critical tests for a safe product. The formulae for calculating

the forces in the different tests are dealt with in 16.2. Each subclause starts with its own requirements
followed by test methods.

16.2 Formulae

16.2.1 Formulae for calculating forces

The formulpe in Table 6 shall be used to calculate the force, F, in the test methods Awithin| this
International Standard.

Table 6 — Formulae for calculating forces

Test Formula Maximum force
(calculation based on mq 130 kg)
Static strength on a seat surface F=mxgx$
Static strength of alying support sur-
face F=mxgxS$
Durability of seat surface F=mgxg
Static strength of back support F=0,5xmxg
‘S/\';:;g:astreng h on arm support down-  myx g& S 950 N
2 x@cps 15°
Durability of the arm support down- m. x 635N
warda o Mg X9
2% cos15°
Static strength on foot support down- F=mgxg 1200 N
warda
StaFi§ strength on foot support re- F=0,125xm, x g 200N
maining gap

where
mq is maximfim user mass inkg

m is the majximum load (maximum user mass in kg, plus any additional load where applicable)
is the safgty facterequal to 1,5

is the fordeto.be applied in Newton

is the gravitational constant = 9,807 m/sZ.

5 @ w O

The result of the calculation or the maximum force, whichever is lower.
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16.3 Number of test cycles for durability

The number of test cycles to which a product is tested depends on the intended environment and shall
be calculated according to the following formula.

nTC = Uy * utp * 365 x tpy,

where

nrc number of test cycles

uyc uses per user cycle

UuTp typical uses per day

tpL designed life time, in years

Expédcted life time shall be a minimum of three years. If the expected life time.is less, it shall be stated in
the instructions for use and also in the label.

Minimum values for the factors on the environment of intended use%The minimum values|as specified
in Taples 7 and 8 shall be used.

The intended life time shall be indicated by the manufacturer;

The manufacturer shall indicate in the instructions for usethe intended life time and the enyironment(s)
of intended use.

Table 7 — uy for-different functions

Arm support

Seat support

Lying support

Grab support

Foot{support

[l S N S I =N A N

Brakes

Table 8 — uq for different environments

Actiyity type Home care Institutions Public use
Toileft activity. 5 10 10
Shower/bath activity 2 10 5

16.4 Static strength of lying support, arm and foot supports and seat and back surfaces

16.4.1 Requirements

During and after the static strength tests in 16.4.2 no parts of the APPH shall:
— become unstable;

— exhibit any cracking;

— have any loose connections;

— have visible deformations or gaps disturbing the function;
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detached.

Further depending on the APPH:

or have

there shall be no permanent tilt;

all adjustable parts shall function as intended;

a gap that is less than stated in Table 4;

the deflection of an arm support during test shall not disturb the function in relation to transfer;

the foot support shall either have means to prevent the feet from sliding into the gap between them,

the foof]

remaining deflection shall not exceed 10 mm);

ifan AP|

after th

All pass/fail
16.4.2 Tes|

16.4.2.1 St
The tests sh|

If there are

The APPH shall be kept stable during the whole test.

First test. A

to Figure 14.

Second test.

the user to put the maximum load while-transferring according to Figure 15. If it is possible to tra

both at the 4
Remove the

NOTE

The lying support surface includes products within 09 33 12 and 18 15 06.

support is allowed to deflect all the way down to the floor during test (after the. tes

PH is intended to be folded for transport and/or storage, it shall not fold unintenionall]
e test, the APPH shall operate as intended by the manufacturer.

critera shall be fulfilled after or during the test, whenever it occurs.
. methods

atic strength of a lying support surface
all be performed on a horizontal surface with the load applied for 20 minutes.

hny brakes, they shall be activated.

ttach the load according to Table 6,to-the lying support surface, distributed accor

This test(s) shall be performed-onthe most critical part of the surface where it is possib

nds and along the side of the lying support surface, each test shall be performed separ

test load and inspectthe APPH for damage.

t the

ding

le for

nsfer
htely.
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Dimensions in millimetres

NOTH

150 D 150
50 = - 50
I )
i'L .
A B C
~ 30 % 25 % 45 %
| o 1l
=29

drain

foot

head
centre line

Values shown are percentages of maximum load.

Figure 14 — Placing of loads on a lying support surface
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Dimensions in millimetres
150 150

50 = = 50

75 % 5 %

i

V
A B - C
30 % 25 % L5 %
" !.r
)
150 150
50 50
-
Key
A draip
B foot
C head
NOTE V4lues shown ‘ate percentages of maximum load.

Fighired5 — Placing of load on a lying support surface — Maximum load transfer

16.4.2.2 Static strength of an arm support downwards
Calculate downward force to be applied to an arm support using the formulae in Table 6.
Each arm support is loaded for a minimum of 60 s in a point 50 mm from the front edge.

With the APPH standing on the horizontal test plane, attach the maximum load determined by the
formula or any greater load specified by the manufacturer, so that its line of action intersects the
support surface of the arm support as shown in Figure 18 and 19 using a loading pad selected as
specified in 4.8.12.1 and 4.8.12.2.

NOTE Figure 18 shows the configuration of the loading equipment at the start of the test. This configuration
will change as the test deflects the arm support.
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Before commencing the test set-up, the means to prevent the assistive product from tipping and the
means to prevent the assistive product from moving backwards and forwards are applied.

If there are two arm supports half the load shall be applied to each of the arm supports simultaneously
or one at a time individually.

Slowly increase the load until the force F1 reaches the value specified in the formula or the greater
value specified by the manufacturer.

16.4.2.3 Static strength of seat and back support

Set uptheAPPH=according tommanufacturerstrstructionrs—

The APPH shall be secured so that it does not move during testing in a way that does not'af

For t
loadi

to Figure 16.

If the

For t

using a loading pad as specified in 4.8.12.3 for 20 min to the pdrt of the APPH’s back sup
according to Figure 16. If there are any brakes, they shall be activated and the APPH shall n

tilt d

The
recli

ng pad as specified in 4.8.12.4 for 20 min to the part of the APPHs seat support surfa

uring the test.

he function.

© ISO
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fect the test.

he static strength test of the seat, apply the maximum load (F1) accordingyto Table 6, using a
re according

APPH has a seatlid, the load shall be placed on the upper surface of thedid due to foresegable misuse.

he static strength test of the back support, apply the maximum load (Fz) according to Table 6,
port surface
ot be able to

test shall be done with the back support in thegmost adverse position if it has ap adjustable
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Dimensions in millimetres

Key
1 loadin

16.4.2.4 St

Before com
prevent the

Calculate dd
APPH stand
foot support

g pad

Figure 16 — Placing of load on seat/back support surface

atic strength of foot'supports

mencing the testZset-up, the means to prevent the APPH from tipping and the mea
APPH from nioving backward and forward are applied.

wnward. forces to be applied to the foot support using the formulae in Table 6. Wit
ng on_the horizontal test plane, apply the forces (F) determined by Table 6, “Static for
dewnward” and “Static force on foot support remaining gap”, or any greater force spec

by the many

ns to

h the
Ce on
ified

faCturer, at the foot support locations illustrated in Figure 17.

Use a convex loading pad (see Figure 3) to apply the load on flat foot supports and foot supports
consisting of two or more tubes and use a concave cylindrical loading pad (see Figure 2) on foot
supports consisting of a single tube.

NOTE In some cases where it can be done without weakening the foot support, it may be necessary to drill a
hole in the foot plate to secure the loading actuator.

If the foot support is height adjustable it shall be positioned in the most adverse position of intended use.

If tubular foot supports or other constructions are used which do not have a flat foot support surface,
apply the force at an angle of 25° + 5° to the vertical inclined towards the seat.

38
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If foot supports are of an open construction so that a standard loading pad cannot transmit load to the
structure, fit a suitable rigid plate to the foot support so that load is carried by the parts of the foot
support nearest to the loading point.

If two separate foot supports are used apply half of the load to each foot support in turns.
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75° £2

Figure 17 — Location of foot support load
Slowly incrgase the load until the force F reaches the value specified in the formula in Table 6 or the
greater forcp specified by the manufacturer. Maintain the load fora.period of between 5 s and 10

Remove the(load.
16.5 Durability

16.5.1 Requirements

During and pfter the durability tests in 16.5( no parts of the APPH shall:
— become|unstable;

— exhibit ainy cracking;

— have anjy loose connections;

— have vigible deformations or gaps disturbing the function;

— become|detached-

Further, degendingon the APPH:

— there shall’be no permanent tilt;

— all adjustable parts shall function as intended;
— the deflection of an arm support during test shall not disturb the function in relation to transfer;

— the foot support shall either have means to prevent the feet from sliding into the gap between them,
or have a gap that is smaller than stated in Table 4;

— the foot support is allowed to deflect all the way down to the floor during test (after the test the
remaining deflection shall not exceed 10 mm);

— if an APPH is intended to be folded for transport and/or storage, it shall not fold unintentionally
(after the test, the APPH shall operate as intended by the manufacturer).

All pass/fail critera shall be fulfilled after or during the test, whenever it does occur.
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During the test, the following conditions apply.

iy
2)

3)
4)

5)

16.5|2 Test methods

Readjustment of postural supports is allowed.

Retightening, readjusting or refitting of components that are identified in the manufacturer’s
instructions for use as operator-adjustable components is allowed. Components identified
as operator adjustable may require the use of tools, if the tools are provided with the assistive
product. If there are operator adjustable components, durability test equipment may be stopped at
25% plus or minus 5% intervals, for inspection of operator-adjustable components to determine if
retightening, readjusting or refitting of operator-adjustable components is required. Retightening,
readjusting or refitting shall then be performed, following the procedures outlined in the
imrstractions—for—tse—for-the—+ ontinte—durabitity-testingafterretighteningrepdjusting or

O C gt an Y 3 &

During the durability testing, replacement of normal wear items is allowed in accordance with
manufacturer’s instructions.

For electrically operated APPHs, the duty cycle shall be declared by the manufacturer.

Apply the maximum load intended by the manufacturer (ificldding any accessories) to [the support
surfdce in the most adverse position, in a manner that ensutes that there is negligible dynamic loading.
The test cycle shall be calculated as specified in 16.3 (see'Tables 7 and 8) regarding the intepded area of
use gnd specified life time of the product, unless otherwise determined in this Internationgl Standard.

The APPH shall be prevented from slipping or mowing by means of a stopper.

16.5({2.1 Durability of the arm support

With the APPH standing on the horizontal test plane, apply the force + 3 % determined by|the formula
in Tgble 6, or any greater force specified by the manufacturer, so that its line of action intersects the
supplort surface of the arm support as shown in Figure 18 and 19 using the concave loading pad selected

as specified in 4.8.12.1.

NOTH Figure 17 shows the configuration of the loading equipment at the start of the test. This ¢onfiguration

will dhange as the test deforms the arm support.

The
time| The cyclingéshdll be done in a smooth manner.

cyclical application of the load may be applied to both arm supports simultaneously or one at a

Slowlly increase the load until the force F1 reaches the value specified in formula in Talple 6, or the
greater valie specified by the manufacturer. The cycling shall be less than 20 cycles per mipute.

After thie test remove the load.
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Dimensions in millimetres

A o

_C

Key
1 pivotg for load application

Figure 18 —{Downward forces on arm supports: Front view
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The
rega

After
16.5
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Figure 19 — Downward forces on arm supports: Side view

2.2 Durability of seat surface

\PPH shall be positioned horizontally on the testplane.

y the load as specified in Table 6 vertically tothe seat surface, according to Figure 16.
suitable loading pad (see 4.8.12.4) to apply the load.
t dummy according to ISO 7176-11\may also be used.

humber of cycles shall be calculated as specified in the formula in 16.3 and in Table 7

and Table 8

"ding the intended area of use.

the test remove thedoad.

2.3 Durability.of a power operated height adjustment mechanism

the APPH in-its lowest position horizontally on the test plane. Apply the maximum load

my according to ISO 7176-11 may also be used.

The 4

\PPH is raised and lowered completely in accordance with the procedure stated in the

for use. The number of test cycles shall be calculated as specified in the formula in 16.3 an
Table 8 regarding the intended area of use.

distributed

dicatedin Figure 14 for a lying support surface or 16.4.2.3 (Figure 16) for a sitting surface. A test

nstructions
Table 7 and

After the test remove the load.

16.5.2.4 Durability of power operated movable sections

The APPH shall be positioned horizontally on the test plane.

Apply the maximum load distributed as indicated in Figure 14 for lying support surface or 16.4.2.3
(Figure 16) for a sitting surface on the movable section. A test dummy according to ISO 7176-11 may
also be used.

Each of the movable sections is operated through their full range of travel as in normal use.
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The number of test cycles shall be as specified in the formula and Table 7 and Table 8 in 16.3 regarding
the intended area of use.

Inspect the product 5 min after cycling is completed.

After application of the load, no elements of the product shall become loose, fractured or present
any hazard. Deformation of more than 10 mm (after removal of the load) from the corresponding
measurements taken before the application of the load is not acceptable.

16.5.2.5 Durability of the frame of an APPH with a sitting surface equipped with legs/wheels

This test mg

=l 1 A 1 1 L ol 1 | de
LITUU IS TTUU HIITTITUTU TUT TIATU PIrouucts.

The APPH shall be positioned horizontally on the test plane.

Set the whe

For hydraul
any movemg

The seat if
backwards

The seatis |

bls/legs according to Figure 20, against the stopper.

¢, mechanical, electrical or any other adjustable APPH, the test has to be performed sa
ent of the adjusting system does not interfere with the test result.

loaded with 80% of the maximum load in a box, when tilted in the forward
directions.

baded with 40% of the maximum load in a box when tilted\in sideways directions.

The box (35
secured ag

A test dum

The number
use. It shall

The force is

The APPH i
drops freely

0 mm wide, 350 mm deep and 300 mm high) shall be fastened at the centre of the sea
nst sliding.

a
n[y according to ISO 7176-11 may also be used.

of cycles shall be as specified in Table 7 and Table 8 in 16.3 regarding the intended ar
hot exceed 10 000 times in each directign.

applied perpendicular to the box.

tilted at the box (see Figure 20) until two legs have lifted by 30 mm. Afterwards the
back onto the test plane (4¢8\7). Test 1 is in the backwards direction, test 2 in the forw

that

and

t and

ea of

chair
rards
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direction and tests 3 and 4 in the two sideways directions. Each test is performed separately with the
full number of cycles before the next test is started.

Test. 1 Test. 2

Tesgt. 3 Test. 4

300

30

Figure 20 — Durability test for frame of APPH
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16.6 Impact

16.6.1 Requirements

After performing the tests in 16.6.2 the following requirements shall be fulfilled.

a) No component shall be fractured or have become detached, with the following exceptions:

— readjustment of postural supports is allowed;

— retightening, readjusting or refitting of components that are identified in the manufacturer’s

— retightd

b) Cracks
constity

c¢) No externally visible electrical cable shall be abraded or crushed. No externally visible elect

connectfor shall be crushed or disconnected.

d) All parts intended to be removable, folding or adjustable shall{operate as described by
manufafturer.

e) All powpr-operated systems shall operate as described by the'manufacturer.

f) No elements of the APPH shall become loose, fractured grpresent any hazard.

g) Handgrjps shall not be displaced.

h) No component or assembly of parts shall exhibit deformation, free play or loss of adjustment
adverselly affects the function of the APPH.

16.6.2 Test methods

16.6.2.1 T¢st method for a back support

This test ap

The measur

from the ceItre of the seat:

For back su

in Figure 21
the massis{

6 6 68 6 d b5 o eHRER 6 .: R EeHREeRn dehn

r adjustable may require the use of tools, which shall be provided with the assistive pro
ning, readjusting or refitting of any other component is not allowed.

n surface finishes, such as paint, that do not extend into the structuratnaterial d
te a failure.

blies to products whére the back support height is 320 mm or greater above the seat.

ement of the 320-mm is taken from the upper surface of the seat base at an angle of

, position the back support impact test pendulum (see 4.8.13) with the bar vertical sg
ouching the back support on a horizontal line passing through the back support pivot,

d as

D not

rical

' the

that

90 °

ports thathave a pivot that allows them to align freely with the back of the user as shown

that
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Figure 21 — Pivoted back support impact test

For droducts with other types of backsupports, position the impact test pendulum with the bar vertical
so that the mass is touching the centre line of the back support at a point 30 mm below the top of the
back|support as shown in Figure.22.

Apply the brakes (if any).

Positlion a rigid stopper-{see 4.8.8) against the rear wheels/legs of the product and atfach a loose
restifaint that is justflghg enough to prevent the APPH from tipping backwards beyond [the balance
point. Support the,pendulum so that the rigid bar is at an angle of 30° + 2° to the vertical fas shown in
Figute 22, and then allow it to fall freely one time and strike the back support.

If th¢ manufacturer claims that the product exceeds the minimum requirements, use the angle claimed
by the mantfacturer + 2° for the test.

For products where the back support is mounted on two supporting members repeat the test twice
with the pendulum repositioned so that it strikes the centre line of each back support 20 mm below the
top of the back support.

For products where the back support is mounted on a single central support repeat the test with the
pendulum positioned to strike the back support at points located 0,4 times the back support maximum
width from each side of its centre line.
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Dimensions in millimetres

Figure 22 — Back support impact test

16.6.2.2 Tedstanethod for a lying support surface

The following tests shall be performed in the sequence in which they are listed.
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Dimensions in millimetres
100 100

y
A

-

100

_ 100

®
> @© &

100
100

100 100 | _

y
A
A
A

Figure 23 — Impact test of a lying support surface

Placg the mattress, if any, as specified by the manufacturer, onto the lying support surface, |n a position
in which any moving elements are free of suppofting elements and their inclination is leqs than 7° in
relatjon to horizontal, and if height-adjustable, the lying support surface shall be placed in the middle of
the gossible range of the adjustment.

Fron} a height of 180 mm above the/mattress/lying support surface, drop the impactor (#.8.16) onto
the APPH 20 times onto each of the locations marked “A” in Figure 23. The impactor shal| be allowed
to fall freely, but guides may besused to help ensure that the impacts occur as close as popsible to the
recommended locations.

17 $tability

17.1 Requirements for static stability

During the stability test according to 17.2, a mobile and static APPH loaded with the maximym load shall
not Ipse itSrequilibrium (balance) at a 10° angle forward and backwards, and at a 5° angle sjdeways.

17.2 Test method for static stability

The tests shall be carried out in the forward, backward and sideward directions as specified by the
manufacturer on the inclined test plane (4.8.7) according to the required angle for each test. If for
mobile APPHs, there is more than one intended direction of travel (forwards) they shall all be regarded
as forwards. For mobile APPHs, the base is positioned in the travelling position as indicated by the
manufacturer.

The APPH shall be secured against slipping on the inclined surface by the means of stoppers (see 4.8.8
and Figure 1).

Apply the maximum load distributed as indicated in Figure 14 for APPHs with a lying support surface.
For APPHs with a sitting surface the centre of gravity of the load shall be placed according to Figure 16,
force F1, but not more than 350 mm from the front edge of the seat.
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A test dummy according to ISO 7176-11 may also be used.

For an APPH with a lying support surface the tests are repeated on a horizontal surface with loads
distributed as indicated in Figure 15 both at the ends and at the sides, one test at a time. The tests shall
be carried out with the APPH in its most adverse position regarding the position of wheels, support
surface, base and brakes, if applicable.

NOTE
a soapy floor.

18 Surfaces, corners, edges and protruding parts

If not requif
smooth and

If not requity
necessary p

NOTE Fq

19 Small

APPHs and
a danger of

Regarding 4
wholly with|

NOTE Sy

20 Forceg

The hazards
risk analysi

NOTE Fq

21 Ergon

An APPH m
ergonomic f

It is necessary to assess the risks associated with the APPH when intended to be used on a wet and/or

ed for the intended function of an APPH, all accessible edges, corners and surfaces'shi
be free from burrs and sharp edges.

ed for the intended function, an APPH shall not have any protruding parts. Where poq
rotruding parts shall have protection to prevent injury and/or damage.

r guidance, see B.18.

parts
heir parts intended to be used by small children shall notbé€ of a size where they can c

bmall children being choked.

in the cylinder as specified in EN 716-2:2008, subclause 5.4.

hall children are considered to be under the agéeof 5.

in soft tissues of the human®ody

that can be caused by forces applied to the soft tissues of the body shall be assessed i
5 (see 4.1).

r guidance, see B.20.

pmic principles

ay be used-.tiot only by whom it is primarily intended for, but also by an assistant
rinciples’set out in EN 614-1 shall apply to all involved persons.

Grips, handles andpedals shall suit the functional anatomy of the operator, according to the inte

use and md

11 be

sible

reate

LPPHs for children, any part that can be detachedéwithout the use of a tool should npt fit

n the

The

nded
1 the

et-the following requirements (where applicable, the APPH shall be loaded wit}

Rt
aaj:

shall be more than 10 mm;

The buttons may have any shape, e.g. they need not be circular.

more than 10 N and any construction part of the APPH shall not be less than 35 mm;

maximum |
a)

buttons

NOTE 1
b)
0)

the APP
d)

shall be
50

H shall have a vertical toe clearance of not less than 75 mm;

between 19 mm and 43 mm;

the surface of buttons shall at least cover a circle of 15 mm in diameter; any distance between

the distance between any handle (part intended to be grabbed) requiring an operating force of

the distance between any upper surface of a pedal (in any operating position) and any other part of

the diameter of any operating handles and/or knobs requiring an operating force of more than 10 N
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NOTE 2  The handles and knobs can be of any shape.

e) foran APPH operated from a standing position, pedals shall be placed not more than 300 mm above
the surface of the floor;

f) for an APPH operated from a standing position, hand operated controls shall be placed at a height
of 800 mm to 1 200 mm above the surface of the floor;

g) for an APPH operated from a sitting position, controls intended to be operated by the occupant
while seated shall be within the occupant’s reach space;

NOTE 3  Regarding e), f) and g), other operating controls may need other positions depending on the
Uise of the APPH.

h) the operating forces or torques required for those parts of the device that are)dedigned to be
operated by fingers, hands/arms or feet shall not exceed the values in Table 9,

Table 9 — Operating forces

Operation Force/torque
operption by using a finger 5N
operption by using a hand/arm 60 N
operption by using a foot 300N
operption by turning 1,9 Nm
rotation of seat surface 60N

22 Mobile APPHs

22.1 General

This|clause specifies requirements dnd'test methods for mobile APPHs which are additignal to those
specified in Clauses 4 to 21.

The fequirements and test methods apply to APPHs provided with wheels or other means for fransporting
an og¢cupant in place within the following examples of divisions of ISO 9999:2011 (in brackets):

— ¢ommode chairs (09-12 03);
— Iath/shower chairs, bath boards, stools, back supports and seats (09 33 03);

athing sfretchers, shower tables and diaper-changing tables (09 33 12).

22.2 Immobilizing means

22.2.1 General

A mobile APPH or any of its parts that could constitute a risk for the user or a nearby person shall be
fitted with immobilizing means to prevent any undesired movement.

22.2.2 Requirements for locking devices

Mobile APPH shall not result in an unacceptable risk due to unwanted movement when tested in
accordance with 22.2.3 and 22.2.4. When the product has come to a total standstill, there shall be no
movement of the mobile APPH greater than 50 mm (in relation to the inclined plane) within 1 min.
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22.2.3 Test methods for locking devices

Prior to the test, the mobile APPH is prepared with the following in the most adverse position of normal

use:

— the height and length;

castors/wheels.

The mobile APPH is placed with the maximum load in place distributed as indicated in Figures 14, and 16
and the locking device (e.g. brakes) activated, on a test plane (4.8.7) inclined to 6° from horizontal. Any

initial move

ment shall not result in an unacceptable risk, taking into account the normal use of the A

PPH.

Adjust the
without exc

22.2.4 Tes
Set up the nj

For lever op|
specified in

beding the operating force requirements stated in Table 9.

[ methods for durability of brakes
obile APPH as in 22.2.3 on a horizontal surface.

erated brakes, durability testing of the brakes is performed with a-test cycle calculat

the product
EN 12527:194

After the tes

22.2.5 Bra

If a mobile 4
shall not pr¢

22.3 Elect

22.3.1 Pow

Power-drivg
transport by

NOTE A
22.4 Roug

22.4.1 Gen

For foot operated brakes at castors, the durability test shdll be performed accordi
98.

ts the brake shall still comply with the requirementef22.2.2.

ke operated by a lever

\PPH is intended to allow sideways transfefthen any brake lever in the engaged poq
trude above the unoccupied seat.

rical safety for mobile APPHs

rer-driven mobile APPHs

n mobile APPHs for transportation shall have a means (e.g. free wheeling) to :
r the assistant under(single fault condition of the transport system.

power-driven mobile’APPH incorporates a propulsion system.
h handling-and movement

eral

ocking device (e.g. brakes) in accordance with the manufacturer’s instructions.foy

use

bd as

16.3 (see Table 7 and Table 8) regarding the intended area of uSe and specified life tifne of

hg to

ition

n[low

Mobile APPY

HeYntandad +0 tvrancnayt ncotimantc chall vnthotand +ha ctvrnccnc cantend hyy roanigh han
SHIteHae ettt Sportoceupahits S Wit St e te-StreSseseauSeaBy-roug1iah

ling

and movement. The requirements do not apply to mobile APPHs specified by the manufacturer only to be
moved a very short distance, e.g. within a room, for cleaning purposes or to allow access to the occupant.

22.4.2 Requirements

After the tests specified in 22.4.3 and 22.4.4 the mobile APPH, product parts and accessories shall
present no loss of function, and without unlocking/unlatching of any side rails, or physical deterioration,
e.g. deterioration of fixings, unlocking of accessories if fixed on the mobile APPH (like side rails), which
can reduce the normal use or create a risk like collapsing, or permanent deformation, modifying gap for
entrapment or pinching.

The mobile APPH shall go over the obstruction and shall not overbalance (tip over) when tested
according to 22.4.3. The mobile APPH or product parts shall not present an unacceptable risk.
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Unacceptable risk is determined by inspection of the mobile APPH, its parts, and relevant information

from

22.4.

the risk management file.

3 Test method for movement over a threshold

All accessories intended for normal use during transport shall be attached to the APPH and with the
height in the worst case position and with the maximum load in place distributed as indicated in
Figures 14 and 16. A test dummy according to ISO 7176-11 may also be used.

Set up an obstruction which is fixed flat on the floor, with a rectangular cross-section, 10 mm high and
at least 80 mm wide with a radius of 2 mm at the top edges.

The

trans
obstl
all 3

This

Alter
it cyq

This

NOTH

22.4

All a
the 1
case

Set u

supp|
APP}

samyj
spee
capa

22.5

22.5

Ifan
feet |

+

APPH shall be moved at a speed of 0,8 m/s + 0,1 m/s, or for motor-driven mebil¢
portation, the maximum speed shall be used, while all castors shall impact dnd pj
uction. Manual mobile APPHs are propelled by a force acting at its handle(s). The mobilg
stors, shall then be pulled back over the obstruction and back to the startingposition o

is repeated 10 times.

native method of testing: A double drum set-up may be used (see 1S 7176-8) on the cq
les back and forth and it is adapted to the attachments and speéds‘as per above.

is repeated 10 000 times.

See also a proposal for an alternative test in B.22.4.3.

4 Test method for door frame shock

‘cessories intended for normal use during tragsport shall be attached to the mobile AP
haximum load in place distributed as indicated in Figures 14 and 16 and the height
position. A test dummy according to ISO7176-11 may also be used.

p a hardwood vertical obstacle having a width and thickness of 40 mm affixed to a v
ort (e.g. concrete). The height ofithe vertical obstacle shall be at the same level as the |
Is contact point(s). The direction of movement is perpendicular to the face of the o
le is moved three times in{its'normal direction(s) of travel as specified by the manuf
d of 0,4 m/s + 0,1 m/s, or, for a motor driven mobile APPH for transportation, the max
ble of being maintained,.against the obstacle.

Functional réquirements for mobile APPHs

1 Foot supports

hobile-APPH is provided with a foot support, it shall be designed to minimize the risk
peing Injured from rotation of the wheels.

b APPHs for
hiSss over the

APPH, with
f the test.

ndition that

PH and with
n the worst

ertical rigid
height of the
bstacle. The
acturer at a
mum speed

of the user’s

This

22.5.

shall be assessed in the risk analysis (see 4.1).

2 Position of push handles/points

Handles for pushing and/or pulling shall be possible to be operated at a height of 900 mm above the floor.

22.5.

3 Turning diameter of mobile APPHs

The turning diameter and reversing width of a mobile APPH shall be included in the instructions for use
with an accuracy of + 25 mm. The following measurements shall be determined and recorded.

a) Minimum distance between two vertical and parallel walls between which a APPH can turn 180° in
one constant forward drive (see Figure 9).
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t forward drive with maximum steering effect.

allowing for reversing movements.

adjustable barriers. Place the APPH into the corridor and orient it parallel to the walls.

The test drive is completed when the APPH has turned through 180°.

Diameter of the smallest cylindrical envelope in which the APPH can be turned for 360° in one

Minimum distance between two vertical and parallel walls between which an APPH can turm 180°

Construct a corridor so that the distance between its walls is variable by using two parallel

Turn the APPH around in the corridor in the most suitable manner for the particular APPH involved.

b)
constan
0)
— Gradual
APPH c:
22.6 Movi

22.6.1 Requirements for moving forces

The maximy
22.6.2 with

a) Starting

b) Driving

22.6.2 Tesf

The test shalll be carried out on a hard and horizontal testplane (4.8.7).

The mobile |
and 16 at th

For the test
to the direct

The starting
five (5) timg
shall be recq

Remain a c
needed for (

The starting

a)

in the fq

ly reduce the width of the corridor and determine the minimum corridor width in whig
hn be turned around without touching the walls.

hg forces

m forces required for moving the mobile APPH shall be as follows\when tested accordi
the maximum load on the mobile APPH positioned as indicated i Figures 14 and 16.

force maximum160 N.

(pushing/pulling) force maximum 85 N.

. methods for moving forces

A\PPH shall be loaded with the maximuniload in place distributed as indicated in Figur
e support surface.

pf the starting force in the forward and backward direction, the castors shall be set at
ion of pushing/pulling.

force is gradually applied-to the push handle until the mobile APPH begins to move. R¢
s in each direction. The average maximum force for each direction noted during these
rded as the startingferce.

bnstant force aty¥' m/s for 1 m, as the mobile product is moving and measure the
Iriving.

force shall be recorded as follows:

rward direction;

h the

ng to

es 14

180°

bpeat
tests

force

b)
The driving

a)
b)

54

in the backward direction.

force shall be recorded as follows:

in the forward direction;

in the backward direction.
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23 Fixed APPHs

23.1 General

This clause specifies requirements and test methods for fixed APPHs which are additional to those
specified in Clauses 4 to 21.

The requirements and test methods only apply to fixed APPHs within the following divisions of
[S0 9999:2011 (in brackets):

— shower seats (09 33 03)

— iath/shower chairs (without wheels), bath boards, stools, back supports and seats (09|33 03)
athing stretchers, shower tables and diaper-changing tables (09 33 12)

— taised toilet seats (09 1212 / 09 12 18)

— lhandrails, handles (18 18 03)

— guction handles, bath clamp handles (18 18 10)

— Iinged rails and arm supports (18 18 11)

eight adjustable plinths and brackets (18 15 06)

The requirements and test methods do not take into consideration the fixation of the APPH nor the
building structure. During testing the APPH shall be ad€quately fixed onto a suitable test bgnch/wall so
as ndt to test the fixation but only the APPH.

NOTH Consider national building codes for the fixation of the APPH.

The humber of test cycles in the durability-testing of fixed APPHs shall be as specified [in 16.3 (see
Tabl¢ 7 and Table 8) regarding the inténded area of use and specified lifetime of the APPH and at
apprppriate intervals.

In cape of a hinged APPH, the testmethod shall include folding from the complete upright pgsition to the
complete down position.

23.2 Requirements

After and during pérforming both static strength and durability tests, the requirements ih 16.4.1 and
16.51 shall be fulfilled.

During the. durability testing of the APPHs, it is permissible to make adjustments according to the
manfyifactiirer’s instructions for use.

The method of fastening to the wall/tub/floor/other APPH shall be recommended by the mlanufacturer
and included in the instructions for use. It shall be specified by the manufacturer how much load each
fastener shall sustain.

Additional requirements (if any) to each APPH group can be found in the relevant subclause.

ISO 21542 should also be looked at for relevant parts as fixed APPHs are tested.
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23.3 Shower seats (09 33 03)

23.3.1 Des

cription

Seats for mounting on the wall or to the floor in bathrooms might be hinged, equipped with a back
support, arm supports and/or supporting legs. For testing of back supports and arm supports, if
applicable, see Clause 16.

23.3.2 Test methods for static strength, durability and impact for shower seats

23321 T

The seatis IJ

from the fr

To test both|
of the seat a

23.3.2.2 T¢g

The seat sh
specified in

The load sh4

If the seatis
as many tim

stmethiod for static strengtit

aded vertically according to Table 6 for 60s (F1) with the centre of gravity % of the dist
nt edge (see Figure 24). The load shall be applied with a loading pad (see 4.812.4).

Figure 24 — Stati¢-strength shower seat

sides of the seat, the loading,pad is then placed in turn on left (F7) and right (F3) hand
5 close to the edge as possibite.'See Figure 24).

st method for durability

hll be tested with,a load according to Figure 16 of the specified maximum user ma
16.5.2.2.

111 be applied using the loading pad (4.8.12.4) in the position of intended use.

foldable, it shall be folded from the complete upright position to the complete down pos
es-as specified in the formula in 16.3 and Table 7 and Table 8 and at appropriate intery

ance

side

SS as

ition
als.

23.3.2.3 Test method for impact

The shower seat shall be able to resist horizontal sideward impacts. The test is performed using the
25 kg test pendulum (see 4.8.13 and Figure 6), 50 mm from the front, F1, according to Figure 25.
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Figure 25 — Impact'strength shower seat

23.4 Bathing stretchers, shower tables'and diaper changing tables (09 33 12)

23.4|{1 Description

Statipnary tables on which a-person lies during bathing, showering or diaper-changing, often
height-adjustable.

23.4|2 Test methodsfar static strength and durability for bathing stretchers, shower tables and
diaper changing tables

23.4|2.1 Testimethods for static strength

The $uppapt'surface is loaded according to Table 6, for minimum 60 s. The load F; is distfibuted over
the support surface accordmg to Figure 14 and 16 The load testis then repeated w1th an agymmetrical
load : estw e : : ble one at the
time, in the Worst case posmon Ifthe 1ntended use ofthe table is also to contam water whlle aperson is
lying on it, the maximum load shall be used instead of the maximum user mass.

A test dummy according to ISO 7176-11 may also be used.

The test is repeated for both sides.
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< il F‘i ///j
l/’/

nm

) 25

23.4.2.2 Tq

The support
as specified

The load shd

If the APPH §
as many tim

A test dummy according to 7176-11 may also be used.

23.5 Bath
seats (09 3

23.5.1 Des|

APPHs aimd
on the rim o
down in the

Some can ha

23.5.2 Test

The seat/bo
as stated in

Figure 26 — Asymetric static strength test

st method for durability of support surface and folding mechanism

surface shall be tested with a vertical load of the specified maximum load or at least 1
in4.7.

111 be placed on the Table according to Figure 14 (on a lying surface).

s foldable, it shall be folded from the complete upright position to the complete down pos
les as specified in formula in 16.3 and Table 7 and Table’8 and at appropriate intervals.

shower chairs (without wheels), bath boards, stools, back supports and
33 03)

cription

d for supporting sitting during bathing or showering. Seats without back support p
f the bathtub. The seat js at'the level of the rim of the bathtub. Seats placed on the rim
bathtub. These may have’solid or detachable back support.

ve a rotational fuhction to help the person with disability to ingress/egress in the batl

[ method fordurability

ard shallbe tested according to 16.5.2.2 with a vertical load of the specified maximum
Table6-(see Figure 27). The load shall be applied using the loading pad in 4.8.12.4.

Okg

ition

aced
of or

htub.

load

The load Fq

ceording to 4812 2 shall be placed on the seat

In the case of a rotating seat it shall be tested as above. The seat must be able to swivel by using forces
given in Table 9 when loaded with maximum user weight.
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2
Key
1 APPH
2 supporting stand

Figure 27 — Durability test of bath tub seat/board

23.4 Raised toilet seats (09 12 18)

23.6{1 Description

An APPH to elevate the sitting ieight of a toilet seat (without raising the toilet itself) to facilithte lowering
and rising from the toilet\Itmay be fixed through the standard holes in the toilet or by othejr means.

23.6|2 Requirements for static strength for raised toilet seats

Additional to 23¢2, the raised toilet insert shall be equipped with facilities which keep the [raised toilet
seat fafely oh the toilet and secures it against slipping off (e.g. form fit/force fit connection). It shall be
specified by-the manufacturer which toilets the raised toilet seat will fit onto. After perfornjing the test,
the rpised toilet seat shall not come loose from the toilet.

23.6.3 Test methods for static strength and durability for raised toilet seats

23.6.3.1 Test method for static strength

The APPH shall be fixed onto a suitable surface with characteristics to represent standard toilets in
shape and surface texture.

The seat is vertically loaded according to Table 6 for atleast 60 s. The load (F1) shall be applied centrally
by means of the loading pad (4.8.12.4) over the whole surface (see Figure 28). The seat, if adjustable,
shall be raised to the most adverse position.
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Key
1 comfmode chair or other mean of holding the raised toilet seat
2 seat

Figure 28 — Static strength raised toilet seat

23.6.3.2 Test method for durability
Additional tp 16.5.2.2.
The test dods not have to be done on a toilet.

The loading|pad according\to 4.8.12.2 has to be placed on the seat or the lid, if provided.

23.7 Handprails, grab bars and handgrips (18 18 03 and 18 18 06)

23.7.1 Deslcription

Handrails and handgrips are designed to aid balance and prevent people who are weak or unstable
from falling.

Grab bars are usually cylindrical, attached to a wall, floor or other stable structure, to provide the
means for a person to support or stabilize himself/herself using hands or arms while in the bathroom.

23.7.2 Ergonomic principles for handrails, grab bars and handgrips
Additional to Clause 21 (Ergonomic principles).

The handrail/handle can be round, with a diameter of 25 mmto 45 mm. If it is not round the
handrail/handle, it shall have an equivalent grip area. The span between the fixing points shall be
defined by the manufacturer as it depends on the materials. The handrail/handle should not have
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undue flexibility. The gap between the wall and the grab handrail/handle shall be at least 35 mm and

shall

furthermore follow the requirements within Table 4.

Suction cup attachments shall be tested and have the same requirements as for attachments above.

NOTE

Local building regulations may have different requirements regarding the size of the gap.

23.7.3 Test methods for static strength and durability for handrails, grab bars and handgrips

23.7

The {vall-fastened handrail is oaded vertically (F1) using the formula Tor static force on se

Tablq
indid

The
thet

NOTH

.3.1 Test method for static strength

6 for at least 60 s in the most adverse position and then horizontally using 50% of\thg
ated in Table 6. See Figure 29.

handrail shall be attached to a solid wall, with material strong enough to-Wwithstand {
bsts. The fixation shall be strong enough so that the handrail does not cofmelloose duri

The order of vertical and horizontal is not critical.

ht surface in
static force

he forces of
hg the test.

Figure 29 — Handrails/handles

23.7.3.2 Test method for durability

The wall-fastened handrail is loaded vertically and horizontally with 40% of the test force for seat
surface in Table 6. The amount of cycles is specified according to the formula and Table 7 and Table 8 in

16.3

(see Figure 29).
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The handrail shall be attached on a solid wall, with material strong enough to withstand the forces of
the tests. The fixation shall be strong enough so that the handrail does not come loose during the test.

NOTE

The order of vertical and horizontal tests is not critical.

23.8 Removable grab rails and handgrips (18 18 10)

23.8.1 Des

cription

APPHs, usually straight or angled bars, that can be temporarily attached to walls, floors, ceilings or

furniture (e

g, beds) using e.g. clamps or suction pads and removed without tools: they provide su

port

to a person |

23.8.2 Erg
Additional t

The handle
equivalent g
depends on
the wall an
within Tablj

Suction han
force (= may

Bath clamp
substructur

The suction

while changing position.

bnomic principles for removable grab rails and handgrips
p Clause 21 (Ergonomic principles).

can be round, with a diameter of 25 mm to 45 mm. If it is not round-the bar shall hay
irip area. The span between the fixing points shall be defined by thé manufacturer,
the design of the handle and the materials on which they can be‘fixed. The gap bet}

dles shall be equipped with a safety indicator. For example a display showing the res
imum user mass).
e.

bath clamp handle shall not come loose while tested.

e an
as it
wveen

d the grab bar shall be at least 35 mm and shall furthermoxe follow the requirenjents

idual

handles shall be securely fastened to the bathtub without damaging the tub and the

NOTE 1 Different material and different frictions will give different results.

NOTE 2  Lgcal building regulations may have different requirements regarding the size of the gap.

23.8.3 Test methods for static strength and durability for removable grab rails and handgrips
23.8.3.1 Te¢st method for static-strength

Attach the test equipment.onto the supporting stands (4.8.15).

Suction harldrails are\leaded (F1) with 75 % of the maximum load horizontally and 50 % of the
maximum lpad vertically, 90° to the wall and parallel to the wall in the worst case position| (see
Figure 29 ag an example).

Bath clamp| handles are loaded (F1) with 75 % of the maximum load horizontally and 50 % of

the load vertically, 90° to the bath tub and parallel to the bath tub on the top of the handle (see
Figure 29 as an example).

The test sur

face shall be of stainless steel that is fixed and has at least the size of the test item.

23.8.3.2 Test method for durability

Attach the test equipment onto the supporting stands (4.8.15).

Suction handles are loaded in the middle of the handle under an angle of 15° outward-upward and
outward-downward with 40 % of the maximum load, using Table 7 and Table 8 in 16.3 (see Figure 30
as an example).
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Bath clamp handles are loaded parallel to the bath tub on the top of the handle with 40 % maximum

user weight according to the formula and Table 7 and Table 8 in 16.3, see Figure 29.

NOTE1 The order of vertical and horizontal tests is not critical.

NOTE 2  Outward means the direction away from the wall.

The test surface shall be of stainless steel that is fixed and has at least the size of the test item.

23.9 Hinged rails and arm supports (18 18 11)

23.9[1 Description

APPHs that provide support to a person when changing her/his position; they can be\fixed

to awall or

floorj and can be folded upwards or sideways or lowered down to allow access or to stow when they

are not needed.

23.9{2 General
Hinggd rails/arm supports shall be secured to prevent unintentionalfolding down.

NOTH This can be done by friction or a mechanical locking device:

23.9|3 Test method for static strength for hinged rails and'arm supports

Hinged rails/arm supports are loaded (F1) according tozthe test force in Table 6 regarding arm support

downward, at a point 50 mm * 5 mm from the front edge with an angle of 15° + 2° oy
downward for at least 60 s (see Figure 30).

E
15° +2° !

50 5

twards and

Figure 30 — Hinged rails/arm support static test
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23.9.3.1 Test method for durability for hinged rails and arm supports

Hinged rails/arm supports are loaded (F1) vertically at a point 50 mm = 10 mm from the front edge
under an angle of 15° * 2° outward with 40 % of the maximum specified load according to the formula

in Table 6 and Table 7 and Table 8 in 16.3 (see Figure 30).

23.10 Height-adjustable plinths and brackets (18 15 06)

23.10.1Des
Height adju

products ca
height adjug

23.10.2Tes}

23.10.2.1

A bracket/p
vertically lo

The load shd

The bracket
the manufa

himself/her
the front ed

23.10.2.2

cription

stable plinths and brackets when used in the bathroom as an APPH on which hy

siene

h be mounted. They can be either manually or electrically operated. They can be us¢
tment of e.g. wash basins or toilets.

E methods for static strength and durability for height-adjustable plinths-and brag

Test method for static strength

linth used for adjusting the height of an APPH intended to supportthe weight of a perg
hded according to Table 6 for 60 s as close to the front edge as possible. See Figure 31.

111 be applied with a loading pad, see 4.8.12.4.

/plinth used for adjusting the height shall be able, to;Wwithstand the load as specifie
turer. In addition, the bracket/plinth shall be able to-bear the weight of a user suppo
self and it is tested with a vertical load of 75 % of mraximum user weight for 60 s as clg
be as possible.

Figure 31 — Static test of height adjustable plinth/bracket

d for

kets

onis

d by

rting

se to

Iest method 1or durability

The bracket/plinth intended to support the weight of a person with disability shall be tested with
maximum specified load according to the formula and Table 7 and Table 8 in 16.3 (see Figure 31).

The bracket/plinth used for height adjustment of an APPH shall be tested with a load equal to the
specified maximum load according to the formula and Table 7 and Table 8 in 16.3 (see Figure 31).
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24 Static APPHs

24.1 General

This clause specifies requirements and test methods for static APPHs in addition to those specified in
Clauses 4 to 21.

The requirements and test methods for APPHs in this clause apply to the following divisions of
[S0 9999:2011 (in brackets):

— raised toilet seats mounted on frame (09 12 12);

— foilet seats inserts (non fixed) (09 12 15);
— foiletseats with built-in raising mechanism to help standing up and sitting down (non fixedl) (09 12 21);

— bath/shower chairs (without wheels), bath boards, stools, back supports afid'seats (0933 03).

24.2 Stability and strength tests for static APPHs

Gengdral conditions for the relevant tests in addition to the general pakt shall be as follows:

a) in the stability and strength tests, a constant force shall be applied or the force shall be
increased gradually;

b) in the strength tests, the force shall be applied with negligible dynamic load;

c) for an APPH that has a dimension adjustment ntechanism, the APPH shall be adjusted|to the most
ddverse position in relation to the test.

24.3 Toilet seats inserts (non fixed) (0912 15)

24.3|1 Description

Raisg¢d toilet seats (loose attachments) placed directly on the toilet pan/toilet seat where the APPH can
be egsily removed from the toilet'pan/toilet seat.

24.3|2 Impact

24.3{2.1 Requirements

The APPH shallmeet the requirements in 16.6.1 and 24.2.

In additiefito the requirements in 16.6.1, the APPH shall not fall from the position of intended use.

If the¢ product becomes dislocated from the position of intended use, it shall go back into fthe position
of intended use after placing the 60 kg test mass on the front edge of the product as described below

(see Figure 34).

24.3.2.2 Test methods

The following describes one test method for assessing the stability of a toilet seat insert, which has no
fixation to the toilet, during a user’s transfer onto the APPH from standing. As this is not a validated
test method the risks associated with a loosely attached raised toilet seat shall be addressed in the risk
analysis (see 4.1).

Set up the APPH in the position of its intended use onto a suitable surface with characteristics to
represent standard toilets in shape and surface texture. Position the raised toilet seat impact test
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pendulum (see 4.8.14 and 4.8.15) with the edge of the pendulum in contact with the surface of the APPH
on either the front or side (see Figure 33).

Support the pendulum so that the rigid bar is at an angle of 30° + 2° to the vertical and then allow it to
fall once F1 freely and strike the APPH. The impact load shall be applied to the front of the APPH and to
one of its sides (see Figure 32).

1
2
Key
1 standjrd toilet
2 toilet peat
Figure 32 — Seat impact test
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test pendulum

Figure 33 — Impact test pendulum

Figure 34 — Dislocation positioner
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24.4 Toilet seats with built-in raising mechanism to help standing up and sitting down

(non-fixed

24.4.1 Des

) (09 12 21)

cription

Toilet seats that have a built-in lifting mechanism to help a person to sit down onto and get up from the

toilet.

24.4.2 Durability

The ascend'ng and r‘]ncr‘pnding movements of the raising mechanism will be considered as one yc]e
(two movements per cycle). The number of cycles is specified in the formula in 16.3 together|with
Table 7 and [Fable 8.

The tests are to be performed according to 16.5.2.3 with requirements stated in 16.5.1.

24.5 Bath/shower chairs (without wheels), bath boards, stools, back supports and
seats (09 33 03)

24.5.1 Description

APPHs for syipporting sitting during bathing or showering.

24.5.2 Materials

Bath seats shall not float in water.

24.5.3 Stability

APPHs whidh are designed to be placed on the floot, such as shower chairs and stools, shall medt the
stability requirements in Clause 17.

APPHs whidh are designed to be supportéd by the sides of a bathtub, such as bath boards/seat§ and
transfer benches, shall meet the stability requirements in 24.5.4. In addition, such APPHs which also
feature a bagk support, shall meet the;requirements of the backward stability test in 24.5.4.5.

APPHs whidh are designed to be‘placed on the floor of a bathtub, such as bath seat inserts, shall meet
the stability| requirements in-Clatise 17.

24.5.4 Stability tests for APPHs designed to be supported by the sides of a bathtub

24.5.4.1 Re¢quirements

The APPH shatbnot overturn after the force is applied.

24.5.4.2 Forward stability test method

This test does not apply to rim-mounted bath benches or bath boards.

The transfer bench or bath board/seat shall be placed on the supporting stand (4.8.15) in the position
of intended use. The angle of the supporting stands will be adjusted, if required, for the intended use
of the APPH. A force of 600 N (F1) shall be applied vertically on the seat using the seat loading pad
(4.8.12.4). In addition, a force of 60 N (F3) shall be applied horizontally extending forward from the seat
(see Figure 35) to test for overturn.

APPHs with height adjustable legs shall have the height set to the maximum level or the most
adverse position.
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Dimensions in millimetres

2
Key
1 rim-mounted bath bench or bath board
2 supporting stands

Figure 35 — Forward stability test of transfer bench, bath board or seat

24.54.3 Sideward stability test method for transfer bench without a handle

The fransfer bench or bath board/seatwithout a handle shall be placed on the supporting stfand (4.8.15)
in thle position of intended use. The‘angle of the supporting stands will be adjusted, if required, for
the intended use of the APPH. A ‘force of 600 N (F1) shall be applied vertically on the sept using the
seat |loading pad (4.8.12.4), according to Figure 36. In addition, a force of 60 N (F2) shall be applied
horizontally extending sidewards from the seat (see Figure 36) to test for overturn.

APPHs with height adjustable legs shall have the height set to the maximum level ¢r the most
advelrse position.
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Key
1 trangfer bench
2 supporting stand

24.5.4.4 Si

The transfel
in the positi
intended us
loading pad
shall be app
force of 60 ]

Figure 36 — Sideward stability testof transfer bench without handle

leward stability test method .for transfer bench with a handle

" bench or bath board/seat with handle shall be placed on the supporting stand (see 4.}
on of intended use. Thelangle of the supporting stands will be adjusted, if required, fq
e of the APPH. A forCe)of 250 N (F1) shall be applied vertically on the seat using the
in a postion for inteénded use (4.8.12.4), according to Figure 37. Next, a force of 350 N

N shall be applied horizontally extending sidewards from the seat to test for overturn

Figure 37 for horizontabhandle and Figure 38 for vertical handle).

APPHs wit}
adverse pog

0 height adjustable legs shall have the height set to the maximum level or the
ition.

B.15)
r the
seat

(F2)

lied vertically toZthe centre of the handle using a loading pad (see 4.8.12.4). In addition, a

(see

Imost
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Dimensions in millimetres

Key

1 transfer bench
handle
supporting stand

Figure 37 — Sideward stability. test of transfer bench with horizontal hand|e
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Dimensions in millimetres

Key
transf
handl¢
suppo
24.5.4.5 B:

The transfe
of intended
the APPH. T
edge of the §
direction fr

APPHs wit}
adverse pog

b1 bench

h

rting stand

Figure 38 — Sideward stability test-of transfer bench with vertical handle

)ckward stability test method (when back support is provided)

" bench or bath board/seat shall be placed on the supporting stand (4.8.15) in the poq
lise. The angle of the(supporting stands will be adjusted, if required, for the intended y
he weight of 60 kg (F) shall be put at the position 175 mm forward from the centre of
eat according teFigure 39. A force of 140 N (F3) shall be applied horizontally in a back
m the centreofthe top edge of the back support (see Figure 39) to test for overturn.

I height<adjustable legs shall have the height set to the maximum level or the
ition.

ition
se of
rear
vard

Imost
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Dimensions in millimetres

Key

24.5

24.5

See 1

24.5

The transfer‘bench, bath board/seat or bench-type bathtub shelf shall be placed on the
standl(s) (4.8:15) in the position of intended use. The angle of the supporting stands will
if required; for the intended use of the APPH. The force of 200 N (F1) shall be applied vert

centy

back support
transfer bench
supporting stand

Figure 39 — Backward stability'test method (when back support is provide

5 Strength test of brackets

5.1 Requirements

6.4.1.

5.2 Test method

supporting
be adjusted,

ically to the

e of the seat using the seat loading pad (4.8.12.4). Next, a force of 400 N (F7) shall be applied

horizontally along the length of the APPH and repeated 10 times in alternate directions. The force shall
be maintained each time for at least 10 s. After removing the test force, the APPH and its parts shall

meet

the requirements listed in 16.4.1 (see Figure 40, Figure 41 and Figure 42).

APPHs with height adjustable legs shall have the height set to the maximum.
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Figure 40 — Strength test of bracket on transfer bench
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Figure 41 — Strength test of bracket on bath seat/board
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Figure 42 — Strength test of bracket on bench-type bathtub shelf
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24.5.6 Friction test of bath board/seat

24.5.6.1 Requirements

The static friction coefficient shall be 0,3 or more.

24.5.6.2 Test method

The bath board/seat shall be placed on the supporting stand(s) (4.8.15) in the position of intended use.
The angle of the supporting stands will be adjusted, if required, for the intended use of the APPH. A
force of 200 N (F1) shall be applied vertically to the seat using the seatloading pad (4.8.12.4), according
to Figure 4B. A force shall be applied horizontally in the backward direction (F2) (see Figure 44).
Measure three times the force at which the bath board/seat starts to slip along the suppert stand.
The friction|coefficient shall be calculated by using the mean value of the three times according tp the
following foprmula:

H
u= 9,_8_W
where
u friction coefficient;
F man value of forces at start of slip (N);

W total mass (kg).

Dimensions in millimjetres

2
Key
1 bench
2 supporting stand

Figure 43 — Slip resistance test of bath board
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