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ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Wheelchairs which can alter the occupant's position in relation to the ground, in one or multiple planes
can be an important factor in the appropriate selection of a wheelchair for people with disability and/or
aged persons. These wheelchairs and their adjustable body support system can allow the occupant to
engage in their environment, or assist in altering pressure distribution and/or postural position.

These features include but are not limited to:

Vi

recline (where the angle of a back support can be changed),

tilt (w]llere the angle of a seat surface can be changed),

elevatg

stand-
can be

 (Where the seat height changes in the vertical plane), and

changed to support the occupant in a standing position).

ip function (where the back support, seat surface, arm supports, lower leg and foot suppprts
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Part 30:
Wheelchairs for changing occupant posture — Test
methods and requirements
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Scope

5 document specifies the test methods and requirements for determining the
formance of a manual and/or power wheelchair that incorporates technolagy to alter 4
he wheelchair occupant, which are either electrically or manually operated by the o
stant during normal wheelchair use. This can include recline, tilt, elevdte and stand-up n

combination of these. In order for a wheelchair to be able to recline, tilt, elevate and
the wheelchair requires additional mechanisms and mechanical structures to allow the
perate. This document specifies the different functional and stirength tests required td
elchairs in critical configurations of their adjustable range.

5 document does not cover wheelchairs where the only*operator adjustable body supp

Kequent setup of a wheelchair for an individual occupant. It also does not reflect other f
influence wheelchair stability such as occupant movement, cushion thickness, and the
llary equipment (e.g. respiratory supportitems).

Normative references

following documents are referred to in the text in such a way that some or all of th
stitutes requirements of this document. For dated references, only the edition cited g
ated references, the latest-edition of the referenced document (including any amendmen

7176-1:2014, Wheelchdirs — Part 1: Determination of static stability

7176-2:2017, Mheelchairs — Part 2: Determination of dynamic stability of electrical
elchairs

7176-3:2012, Wheelchairs — Part 3: Determination of effectiveness of brakes

7176%4:2008, Wheelchairs — Part 4: Energy consumption of electric wheelchairs and s

detd

afety and
he posture
ccupant or
echanisms
| /or stand-
e features
test these

ort system

s).

5 document does not include wheelchair and postural support device customization durinpg initial or

actors that
hddition of

Pir content
pplies. For
[s) applies.

ly powered

cooters for

rraination of theoretical distance range

[SO 7176-5:2008, Wheelchairs — Part 5: Determination of dimensions, mass and manoeuvring space

ISO 7176-6:2001, Wheelchairs — Part 6: Determination of maximum speed of electrically powered
wheelchairs

[SO 7176-8:2014, Wheelchairs — Part 8: Requirements and test methods for static, impact and fatigue

stre

ISO

ngths

7176-9, Wheelchairs — Part 9: Climatic tests for electric wheelchairs

[SO 7176-10, Wheelchairs — Part 10: Determination of obstacle-climbing ability of electrically powered
wheelchairs
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ISO 7176-11, Wheelchairs — Part 11: Test dummies

ISO 7176-14, Wheelchairs — Part 14: Power and control systems for electrically powered wheelchairs and
scooters — Requirements and test methods

IS0 7176-15, Wheelchairs — Part 15: Requirements for information disclosure, documentation and labelling
[SO 7176-19, Wheelchairs — Part 19: Wheeled mobility devices for use as seats in motor vehicles

ISO 7176-21, Wheelchairs — Part 21: Requirements and test methods for electromagnetic compatibility of
electrically powered wheelchairs and scooters, and battery chargers

[SO 7176-2b, Wheelchairs — Part 25: Batteries and chargers for powered wheelchairs
ISO 7176-26, Wheelchairs — Part 26: Vocabulary

ISO 16840}-3:2014, Wheelchair seating — Part 3: Determination of static, impact and repetitive load
strengths for postural support devices
3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7176-26 and the following agply.

[SO and IE€ maintain terminological databases for use in standardizdtion at the following addresse

122}

— ISO Online browsing platform: available at https://www.iso.0tg/obp

— IEC Elgctropedia: available at http://www.electropedia.grg/

31
operator gdjustable body support system
OABSS
postural sypport adjustable without tools and while occupied, that together change the posture of{the
wheelchailf occupant

Note 1 to entry: These include recline, tilt, elevate and stand-up systems, but do not include adjustable limp or
head postuial support devices alone (e.g. elevating leg supports).

3.2
mechanism
system thaf provides the meansfor transitioning elements of the OABSS (3.1) from one position to another

Note 1 to enptry: For some-functions, a mechanism can be able to move multiple postural support devices (d.g. a
stand-up wﬂ:eelchair systém that can move upper torso support and lower leg support of the wheelchair), while
for some otlper functions a mechanism can be simple (e.g. a mechanical back support recline).

3.3
seated reference configuration
SRC
reference configuration of the body support system where no OABSS mechanisms are operated

Note 1 to entry: Position the test dummy in a posture close to the seated reference position as defined in
[SO 16840-1.

Note 2 to entry: In this configuration, the body support systems most closely match the setup requirements of
ISO 7176-22 for the wheelchair.

Note 3 to entry: If the body support system elevates, adjust its elevation to achieve a ground clearance of 50 mm
beneath the foot supports after appropriate adjustment of leg supports.

2 © ISO 2018 - All rights reserved
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3.4
maximum adjustment configuration
MAC

configuration of the OABSS (3.1) that is the greatest change from the SRC (3.3), within the limits of
normal human anatomical movement (toward full extension of all joints) and in this position adjusted

to the greatest height of the occupant centre of mass

Note 1 to entry: For tilt, this would result in the maximum possible rearward rotation of the OABSS.

3.5
maximum driveable configuration

MD
OA
wh

SS configuration closest to the MAC (3.4) which still allows the operator to effectivel
belchair in the horizontal plane to change location
Note 1 to entry: These configurations are described by the manufacturer and identified in’the operat

Not
rela

e 2 to entry: It does not include reduced speed settings that allow the operater‘to slightly adj
five to a fixed object (e.g. to approach a bench).

3.6
stabilizing device

equipment fitted to a wheelchair that can be deployed (by the/operator or automatically)
the|base of support (area within all points of ground contact) of the wheelchair to improy
stability

Test methods

General principle

testing of multiple configurations required by this document requires careful planning {

other configuration. Some protocols aim to test the performance and properties of the

Least stable - forward: by extending & raising the leg supports, putting the b
inimal recline and maximum forward tilt, the combined centre of mass is as close to the fron
ible.

4.2 Testpreparation

Seldgctastest dummy or a human occupant as specified in ISO 7176-11 of mass equal to the

’ move the

br’s manual.

List position

[0 increase
e its static

0 optimize

itiency of tests. In some cases, tests injone configuration might automatically meet the requirements

DABSS and
bnts. A test
of another
e achieved

ick support
t castors as

maximum

occhpant mass specified by the manufacturer for all cases except for static stability tes

ting. Until

ISO 7176-11 is revised to incorporate centres of mass advice for test dummies in the supine position,
the "least stable" test of static stability (5.2 in this document) will usually occur with a test dummy of
100 kg mass or the maximum allowable mass and consequently both conditions shall be tested

The test dummy shall be held in place for testing with the knee/lower leg, the hip/upper torso and any
other supports provided on the wheelchairs for changing occupant posture. If these supports are not
adequate for supporting the test dummy, then straps with an elastic modulus of 2 N/mm to 5 N/mm of
extension can be used in areas where needed.

A human test occupant may be used instead of a test dummy. The mass and mass distribution of the
human occupant shall be within the tolerances specified in ISO 7176-11. This can be achieved by adding
weights to the human occupant.
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WARNING — Where a human test occupant is used, it is essential that appropriate precautions
be taken to ensure the person’s safety.

4.3 Determining the maximum drivable configuration

Fit the wheelchair with the test dummy or a human as specified in 4.2.

Determine the OABSS configuration closest to the MAC which still allows the wheelchair to move in the

horizontal

plane:

and traverse up a step of 10 mm * 2 mm, and

for ele

ISO 7176-1
reported i
possible, m

Movement
configurat

Ifthe oper3d
the wheelc

Record the

44 Ord

Wheelchai
to complet

If the whee
the MAC o}
are not po
be used in
are clearly
recommen
shall be cle

Disconnect

5 Gene

5.1 App

ctrically powered wheelchairs, achieve a speed greater than 0,2 m/s.

n the test report against the description of the MDC. Where multiple configurations
ultiple MACs should be assessed using an iterative approach where necessary.

that results through the operation of a freewheel mode is not considered as part of
on (i.e. gearboxes/motors shall remain engaged throughout the test),

tor’s manual requires the operation of parking brakes prior to a particular OABSS adjustm|
hair is not considered to be able to move in the horizontal planefor that adjustment.

settings of the wheelchair in this configuration as the MDC

or of testing

- testing shall be in any order of the ISO 7176 series, although most laboratories will cha
e [SO 7176-8 as the final tests.

Ichair meets multiple maximum configurations (full stand vs full recline), it shall be teste
MDC of the multiple configurationsswhich apply unless certain configuration combinat
ssible. Under circumstances wherxe multiple maximum configurations are not possibl
combination or are not recommended by the manufacturer (and these recommendat

ded inclination, raise or §tand as specified by the manufacturer. Such test configurat
arly documented in theltest report.

ing interlocks is nétrequired.

ral requirements

lication

This clausq

0 sets a nominal initial step height of 10 mm. If a different height is selected,his shall be

are

this

ent,

ose

d in
ons
b to
ons

indicated by sufficient labelling), then the wheelchair shall be tested in the maximum

ons

applies to all wheelchairs for changing occupant posture.

5.2 Static stability

Test the wheelchair in accordance with ISO 7176-1 with the following changes:

a)

testing to ISO 7176-1, to Tables 1 to 3 of ISO 7176-1:2014.

b)

Where the wheelchair deploys stabilizing devices in certain configurations:

Add the configurations from Table 1 of this document which lists extra configurations for static

1) The "least stable" configuration is likely to occur prior to these devices contacting the ground.

© ISO 2018 - All rights reserved
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2) Stability for the relevant clause of ISO 7176-1 should be recorded in this "least stable"
configuration, and again when the device is in the maximum adjustable configuration with
stabilizing devices fully deployed.

3) If it is possible for the operator to switch off the deployment of or remove (without tools)
stabilizing devices, each relevant test in ISO 7176-1 shall be repeated in the "least stable"
configuration without deploying the stabilizing devices.

4) Replace Table 4 of ISO 7176-1:2014 with Table 2 of this document which lists static stability
test results of OABSS.

Table 1 — Extra configurations for static testing according to ISO 7176-1

Adjustable wheelchair component Least stable Most stable

Body support system, supporting occupant |Full standing settinga |Seated settingb
in standing

Whole body elevating postural support Highest elevation Lowest\elevation

a  Holding occupant in an upright standing position with hips and knees fully extended (if possible).

b Supporting occupant in a typical seated posture - hips and knees flexedatapproximately 90°.

Table 2 — Static stability testxesults

Wheelchair tipping angle (degrees)
Stability direction Least stable | Most stable |Least stab}g - Without
stabilizersc

Front wheels locked
Forward Front wheels

unlocked

Rear wheels lockéd
Rearward

Rear wheels umtocked

) . Left

Lateral orientationa —

Right

Anti-tip device tipping angle
Stabiljtx dfrection Leas_t Most effective Does' de_V1ce prevent
effective tipping over?
o ) Rearward

Anti-tip deviceb

Forward
Specify whether any active-stability system was operational during any test and annotate the above fable
accordingly.
a «, With lockable wheels locked.
b\ With the wheelchair in "least stable" configuration (see ISO 7176-1:2014, 11.2.2 and 11.2.3).
T Only applicable where operator can prevent deployment of stabilizer(s).

5.3 Dynamic stability of electrically powered wheelchairs
Test the power wheelchair in accordance with ISO 7176-2 with the following changes:

a) Add the configurations from Table 3 of this document which lists extra configurations for dynamic
stability testing according to ISO 7176-2:2017, Tables 1 to 3, (rearward, forward and lateral
stability).

© IS0 2018 - All rights reserved 5
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Tabl

e 3 — Extra configurations for dynamic stability testing according to ISO 7176-2

Adj

ustable wheelchair component Least stable

Body support system, supporting oc- |Maximum drivable configuration (MDC)
cupant in standing

Whole body elevating postural sup- |MDC; speed limiting systems can require iteration to

port determine the "least stable"
NOTE In general the "least stable" dynamic stability will be in the MDC due to the speed attainable, but
in some cases, devices are less stable dynamically when operating in crawl mode and this can be verified
through testing.
b) Wherd the wheelchair deploys stabilizing devices in certain configurations:
1) THe "least stable" configuration is likely to occur prior to these devices contacting the'ground.
2) Stability for the relevant clause of ISO 7176-2 should be recorded in this'"least sta

co
st

3) If
te
St

c¢) Whers
config
other '
possib

EXAMPLE
setting.

5.4 Effig

Test the wheelchair in accordance with ISO7176-3 with the following addition:

For power

5.5 Ovel

hfiguration, and again when the device is in the maximum drivable cenfiguration v
hbilizing devices fully deployed.

t is possible for the operator to disable the deployment of stabilizing.devices, each reley
tin ISO 7176-2 shall be repeated in the "least stable" configuration without deploying
bilizing devices.

iration, test together. If unable to be tested together; these shall be tested separately.
least stable" options listed in ISO 7176-2:2017, Tablesyl to 3 shall be tested together w}
e.

Tilt, recline or elevation positions cannot be achieved while the chair is in the full stan

iency of brakes

wheelchairs, repeat ISO 7176:3:2012, 7.3 to 7.5 with OABSS in MDC.

rall dimensions

Test the wleelchair in accordance with ISO 7176-5 with the following additions:

a) Meas
and M

DC.

b) MeasuL:the dimensions specified in ISO 7176-5:2008, 9.3 in the MDC.

5.6 Stre

5.6.1 Ge

th tests

le"
vith

fant
the

the wheelchair has multiple OABSS which can be tested together to create the "least staple”

All
lere

Hing

e the maximum overall height, width, and length with the wheelchair in the SRC, NIAC

neral

Test the wheelchair in accordance with ISO 7176-8:2014, Clauses 8, 9 and 10, with the following
additions (in 5.6.2 and 5.6.3) if the MDC is different to the SRC:

5.6.2 Multi drum test

Apply the requirements of ISO 7176-8:2014 with the modification to 6.1 and 10.3.2 of
[SO 7176-8:2014 below.

Replace pa

ragraph 2 of ISO 7176-8:2014, 6.1 with:
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“On a wheelchair with OABSS mechanisms, operate all mechanisms to move them off any locks or
similar "docked" position (e.g. tilt the seat/back support system so that the mechanism bears the load
of the seat system) but not more than 5° of angular movement or 1 0 mm of linear movement depending
on the type of actuator/movement. If an electrically powered wheelchair does not drive in this position,

red

uce the adjustment until it does.”

Replace ISO 7176-8:2014, 10.3.2 with:

“Run the machine until the “reference drum” has completed 200 000 revolutions.

If the wheelchair drives not only in SRC but also in other modes with seat elevation, standing, recline or

tilt
tha
red
spe
red

If the speed of the machine coincides with a resonant frequency of the wheelchair, adjust

wit

For

whd

If tH

the

NOTI

For

it drives in at full speed. The drum testing shall be conducted at 1 m/s if the wheeleha

iction. The normal testing shall be performed first.

hin the permitted tolerance to avoid resonance.

manual wheelchairs in SRC, the drum testing also shall be conddéted at 1 m/s. Only

claimed number of cycles has been completed.”

E A 30 % reduction in speed will reduce the energy 6fthe impacts from the slats by 50 %.

modle shall be run 10 % in each of these modes which will be 40 % of the cycles, and if the

has

for

5.6
a)
b)
)

SRC would be 30 %.

3 Seatimpact strength - Testmethod

The impact is applied-to-a point 75 mm * 25 mm posterior to the front edge of the seats

the seat perpendicularly.

(e wheelchalr shall be drum tested 10r 1U %o o1 the time that it drives n each oI those con

iced speed mode setting for seat elevation, standing, recline or tilt shall be drum tested a
bd testing. The drum test speed shall be reduced by reducing 1 m/s by the samepercenta

elchairs run in OABSS configuration at reduced speed. Only a 30:% reduction in speed sh

e manufacturer claims that the wheelchair exceeds the mifitthum requirement, extend th

example, a wheelchair that has reduced speed settings for tilt, recline, seat elevation an

full speed with some tilt and some recline’and some elevation, it shall be tested in ea
modles 10 % and thereby totalling another 30 %. So, the remaining number of cycle in full s

The impact pendulum shall be as specified in ISO 7176-8:2014, 5.5 and be applied to the

igurations
r goes into
k areduced
be of speed

the speed

for manual
ould occur.

e test until

d standing
Wwheelchair
ch of these
peed mode

If the seat inclination is adjuistable, that inclination shall be set at 5° + 2°. Otherwise set in the SRC.

irface.

surface of
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Key
1 stopper

Figure 1 — Impactstrength test for seat

The test mgthod shall be as follows.

a) Set the test unit on a flat surfaceiThe castor wheels shall not be fixed but the drive wheels shall
be fixqgd so that the impact load-can be applied perpendicularly to the seat surface as showh in

Figurel1.

b) Raise the pendulum to A180’'mm height from the seat surface to be impacted and release it freely to
hit the|seat.

c¢) Repeatthis 10 times.

5.7 Wheelchairs for use as a seat in a motor vehicle

If the marnFﬂFf‘nvov shnacifiac that thao intandad nca of thao vwhaaolchair includac ncao as—a saqt n a

Tttt T e T P e eI T ettt t T et e o e ooy o trre—yvv rre e rerror T rrrerar cr e ooy T

motor vehicle by a person of mass equal to or greater than 22 kg, the wheelchair shall conform to the
performance requirements of [SO 7176-19.

OABSS wheelchairs should be tested in the manufacturer’s specified position for transport.

Conformity with ISO 7176-19 can be demonstrated by type testing a model variant within the same make.
NOTE It is recognized that single sample testing does not mean that every variation of a given wheelchair
model will exhibit exactly the same performance behaviour in crash situations. However, it is also recognized

that it is not feasible for manufacturers to independently test every variation of a given wheelchair model.

As such, the expectation is that wheelchair manufacturers will test a suitably representative test sample
(or test samples). Where manufacturers make any subsequent claims of conformity they ensure that
the test sample is adequately representative of the model variation for which conformity is claimed.

8 © ISO 2018 - All rights reserved
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This will be determined by critical assessment of design data, with consideration of design factors and
options that alter the structural performance of the chair. Where representative assumptions are made,
manufacturers ensure adequate safety factors are incorporated into critical design elements.

In addition, where requested, manufacturers make details of the test sample configuration, options and
setup available to suppliers and/or purchasers.

5.8

Climatic tests for wheelchairs for changing occupant postures

Test the wheelchair in accordance with ISO 7176-9 for electric-powered OABSS.

5.9
Tes

a)

b)

5.1

Thi
be ¢
sha

Wh
Sys

If it

Back support strength
[ the back support in accordance with ISO 16840-3:2014, 9.4 with the following charges:

wheels of wheelchairs with tilt and/or recline and attach a restraint to a forward part o
to prevent the wheelchair from tipping backwards beyond the balance point.

Test to 1 000 cycles.

0 Requirements for the operation force of levers

5 test shall be applied where any OABSS is operated with a lever (or levers). The test m
arried out as specified in ISO 7176-3:2012, Annex A. All'levers and controls for use by th
1 meet the following requirements.

em is occupied, the controls to achieve thatchange shall not
require any component to be detached,

require the use of tools, and

require the use of force normal to the movement exceeding:
— 60 N for combined hand and arm operation;

— 13,5 N for operatipn by one hand;

— 5 N for operation by one finger;

— 100 N_foroperation by pushing with a foot;

— 60:N\for operation by pulling with a foot.

is-hot'obvious how to operate the control, the operation should be shown in the user mar

ma

King on the wheelchair

Test the back support in the SRC within the wheelchair frame, position a rigid Stop against the rear

f the frame

bthod shall
e operator

ere postural support devices are intended to be'changed by an operator while the seating support

ual and/or

NOTE

recommended force for a normal adult is given, considering the direction of force applied.

The operating forces specified in this clause are derived from ISO 9355-3 where maximum

6 Specific requirements for electrically powered wheelchairs and scooters.

6.1

Electrical, power and other controls and mechanisms

The wheelchair shall meet the requirements of ISO 7176-14, ISO 7176-21 and ISO 7176-25.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=60e4cdb81069d2fb04e9e23aa0619e8d

ISO 7176-30:2018(E)

6.2 Theoretical range/postural cycles of electrically powered wheelchairs and scooters
due to the energy consumption of the OABSS

Test the wheelchair in accordance with ISO 7176-4 with the addition of either 6.2.1 or 6.2.2, depending
on the battery type of the powered wheelchair:

6.2.1 For OABSS’s which share a power source with the wheelchair’s drive system — Modified
theoretical range

a) At the completion of ISO 7176-4:2008, 7.2, repeat the wheelchair preparation as specified in

IS0 71

7642000 Clo.. 4
O—T. ZUU0, Crauast O

b) Actuatle each powered postural adjustment in turn, from locked and seated position(SRC
MAC. Then reverse each of the actuators in turn to return the OABSS to the original position.

repres

ents a complete posture change cycle.

c) Repeatb) 20 times (20 complete cycles).

d) Record the total electrical energy consumed by the wheelchair, expressed in.watt-hours.

NOTE

The total amp-hour reading for the 20 complete cycles (P) typically-tepresents the amp-h

consunped during one day of normal use of the mechanisms to change posture:

e) Obtain

(calculiated range of the wheelchair (km) and the battery capacity (watt-hours) at the 5 h rate.

f) Calcul
Rr = RC

where

Ry

Ea

Re

EBAT

ite the reduction of range using the following formula:

Ea / EBAT

is the reduction of range of the OABSS wheelchair resulting from one day of
normal use expressed in kilometres;

is the total electrical energy-consumed from one day of normal use of the OABSS
actuators expressed inwatt-hours;

is the theoretical continuous driving range, expressed in kilometres;

is the nominakenergy capacity of the wheelchair's battery set, expressed in
watt hoursaccording to [SO 7176-4.

g) Record results;

6.2.2 Fo

I OABSS’s which have a separate power source dedicated to the OABSS — Theoreticg

cycle capakity

a) Compl

ete the 6.2.1 a) and b).

to

[his

urs

the results according to the procedure of ISO 7176-4 as recorded on the test report

b) Record the total electrical energy consumed by the OABSS mechanism, expressed in watt-hours.

c) Calculate the number of posture change cycles on a full battery charge using the following formula:

S=Egar/ Ecycle

10
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re

S is the number of complete posture change cycles per full battery charge;

Ecycle is the total electrical energy consumed for a complete cycle of the mechanism

6.3

for changing occupant posture expressed in watt-hours.

Test methods of maximum speed of electrically powered wheelchairs

Test the wheelchair in accordance with ISO 7176-6 with the following additions:

a)

b)

6.4

Tes
a)

b)

7
op
ap]

7.1
Oc(

Repeat Clause 6 for any applicable operator adjustable body support systems (OABSSYin
drivable configuration (MDC) as specified by the manufacturer.

for maximum speed of electrically powered wheelchairs according to ISO 7176+6.

according to ISO 7176-6

:2018(E)

maximum

Replace Table 1 of ISO 7176-6:2001 with Table 4 of this document which lists.extra configurations

Table 4 — Extra configurations for maximum speed of electrically\powered wheelchairs

SRC MDCy MDD

C2

Maximum speed (Vimm) m/s Forwards, horizontal

Rearwards, horizontal

MDCy, MDC; represent two different possible MDCs for multiple posture control extremes. If therg
more than two MDC, add extra columns and label accordingly!

are

f the wheelchair in accordance with 1S@(2176-10 with the following additions:

Repeat the test for the relevant MDE for climbing and descending a test obstacle to det|
maximum obstacle height achieved.

Disclose the achieved heightin millimetres.

erated body support system for occupant not exceeding 150 kg - Back s
plied wheelchair tip fatigue strength

General

upied wheelchairs can often be tipped backward by assistants when manoeuvring them.

Obstacle climbing — Determination of obstacle climbing ability of electrically
powered wheelchairs

ermine the

Specific requirements for wheelchairs with either an electrically or manually

upport

[he tipping
tant that a

acti

on-can put considerable stress on the back support and related components. It is impo

wheelchair that can be tipped in this way is able to withstand repeated tipping without damage.

7.2

Requirement

This requirement applies only to wheelchairs where the maximum occupant mass is not greater than
150 kg and where the intended use includes tipping the occupied wheelchair backward about the rear
wheel axles by use of the push handles.

After the wheelchair has been subjected to the test specified in 7.1.3, no part of the back support
shall have moved from the pre-set position and the wheelchair shall meet the requirements of

ISO

7176-8:2014, 4.1.

© ISO 2018 - All rights reserved
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7.3 Test method

a)
b)

j)
k)
D

12

Set the wheelchair to the SRC.

If the position of the rear wheels' axle is adjustable, set the axles to the most rearward and most
upward position with respect to the frame in accordance with the manufacturer's instructions
for use. If the position of the front wheels is adjustable, set them to the most forward position in

accord

ance with the manufacturer's instructions.

The height adjustment of the front casters shall be in accordance to the rear wheel position to result
in a seat angle of 4°, or as close as possible to 4°.

If the [
accord

Ensuré

Restrafin the rear wheels using an appropriate means so that the wheelchair can be tipped al

the ax

Attach
in the
force V

apply 4

Securd
the wh

Using
where
smoot

pushed forward when the wheelchair is upright,

Repeaf
Readjy

Insped

ance with the manufacturer's instructions.

that the rear wheels are free to rotate, for example by disengaging parking brakes.

es of the rear wheels without the wheels moving.

the means to tip the wheelchair to the push handles so that it willapply forces horizont
opposite direction to the forward direction of travel (see Figute 2), and that the resul
ector bisects the wheelchair between the push handles. The means of attachment shall
iny lateral forces to the push handles.

the dummy in the wheelchair using appropriate meass so that it will remain in positio
eelchair is tipped and returned to the upright positien/

he means to tip the wheelchair, smoothly tip theloaded wheelchair backwards to the aJ
the front wheels are lifted to a height of 50.mm +0/-10 mm above the test surface. T
hly return the loaded wheelchair to the uptight position. Ensure the push handles are

i) for 20 000 cycles at a rate of 10.+2/=0 cycles per minute.
stment is permitted no more than 4 times during test.

t the wheelchair and determine whether it has met the requirement.

osition of the backrest and/or push handles is adjustable, set them to the maximum heigllt in

out

ally
ant
not

ngle
hen
not
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a)
b)

)

d)

ISO 7176-30:2018(E)

[(: o

Figure 2 — Repeat test of raising the casters

Back-support adjustment force test (unlocked) for reclining type wheg¢
5 test shall be applied on wheelchairs with-manual adjustment of the back support.

purpose of this test is to measure the force needed to change the recline of the back su
y reclined to minimal recline. Teststhave indicated that the maximum force to the operatq
maximal recline upon release of'mechanical locks. This information will inform the assi
bssary force required to change'the back support recline with an occupant of maximum 1

The wheelchair brakesshall be applied, and the test dummy shall be fitted.

Fit a means to apply-aforce equally to the handgrips of the back-support (Figure 3).

down freely.

Measure the vertical force at the push handles required to prevent the back support fr
reclinihg. Use a measuring instrument such as a push-pull gauge. The force shall be
vertically, at the maximum reclining angle, holding the load 10 seconds after locks are r¢

plchair

pport from
r occurs at
tant of the
ated size.

Any mechanigal-tocks for reclining shall be released so that the back-support can m¢ve up and

bm further
measured
pleased.

e)

Report the force recorded in the test report.

© ISO 2018 - All rights reserved
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Figure 3 — Measurement of back support adjustmentforce

9 Specific requirements for wheelchairs with stand-up.mechanisms

9.1 Strepgth test for wheelchairs that incorporate a stand-up mechanism with lower
leg suppdrt

9.1.1 Geperal

The strength test of the lower leg support ascertains if the support has sufficient strength, with sa

fety

margins, t¢ prevent the occupant from falling intany position from standard to stand-up. It shall nof be

possible tolunintentionally disengage the support mechanisms.

The user panual shall contain a requirement about the placement of the lower leg support wi
certain distance from the knee to prévent the occupant from being injured.

If the wheglchair is not properly designed or adjusted for the wheelchair occupant, injuries to
occupant dould occur duringttpansition from sitting to standing. To prevent the injuries, it is hig
recommenfed to follow thé-recommendations in Annex A.

9.1.2 Test methods

a) Apply p horizental force Fy, as shown in Figure 4, to the lower leg support, using a 50 mm W
strap fo_apply the load. If there are separate lower leg supports, apply the force Fj evenly to

hin

the
rhly

Fide
the

supports.The force shall be:

Fn=mg

where

Fy, is the force in newtons;

m is the maximum allowable mass of the wheelchair occupant that is recommended
by the manufacturer in kg;

g isthe Earth’s gravitational constant (9,81 m/s2).

b) Inspectthe wheelchair and record if the lower leg support is deformed or broken.

14 © ISO 2018 - All rights reserved
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—

[ —

N

a  |Vertical force to arm support.
b Horizontal force to knee support.

Figure 4 —Force application to knee support and arm supports

9.2 Strength testfor the wheelchairs for changing occupant posture which has|stand-up
mechanism with hip/upper torso support

9.211 General

The strength test of the hip/upper torso support ascertains if the support has sufficient str¢ngth, with
safgtymargins, to prevent the occupant from falling in any position from seated to standing/|It shall not
be possible to unintentionally disengage the support mechanisms.

The user manual shall contain a requirement about the placement of the hip/upper torso support to
prevent the occupant from being injured.

© IS0 2018 - All rights reserved 15
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a  Oblique]y upward force to hip/upper torso support.
b Oblique]y downward force to hip/upper torso’support.

Figure 5 — Force\application to anterior torso/pelvic supports

9.2.2 Test methods

a) Apply p vertical force-Fy, as shown in Figure 4, to the hip/upper torso support, using a 50 mm wide
strap tio apply the\load. The force shall be:

Fy =0,70-mg

where

Fy istheforceinN;

m  isthe maximum allowable mass of the wheelchair occupant that is recommended
by the manufacturer in kg;

g  isthe Earth’s gravitational constant (9,81 m/s2).
b) Inspectthe wheelchair and record if the hip/upper torso support is deformed or broken.

c) Apply a force Fy, as shown in Figure 5, to the hip/upper torso support, using a 50 mm wide strap to
apply the load, at a 45° angle to the horizontal plane. The force shall be:

16 © ISO 2018 - All rights reserved
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