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Foreword

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

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Postural support devices (PSD), constructed as additional components to wheelchair seating or as
wheelchair seating in its own right, are widely available and used extensively by people with disabilities.
The selection or prescription of the most appropriate PSD is intended to be, where appropriate, partially
dependent on knowledge of its ability to withstand static, impact, and repeated loads. This part of
ISO 16840 is intended to specify test methods to provide this information.

The tests involve mounting the PSD on rigid test fixtures to simulate mounting on a wheelchair. Rigid
test fixtures are utilized to provide a worst-case situation, which is repeatable and avoids destroying
multiple wheelchairs during testing. Static, impact, and repeated loads are then applied §o simulate
normal usage. In some of the defined tests, performance criteria have been established:In others, no
minimum requirements are currently specified. Tests are repeated at increasing €prces |or torques
untj|l one or more performance limits are reached. Repetitive load tests with a spéeific loadl or torque
application are intended to induce fatigue-related performance limits.

Tests represented in this part of ISO 16840 were derived from ISO 7176-8. Many of the test principles
and much of the test equipment are the same for this part of ISO 16840 and ISO 7176-8.

It i anticipated that parts of this part of ISO 16840 will continue\te’ be developed and that future
rev]sions can include the results of ongoing work in the following areas:

— |further development of the test forces based on clinical‘data is necessary in order to|determine
actual impact, static, and repetitive forces that PSDs are'Subjected to;

— |further work for the collection of data on the most’common failures experienced in adtual use of
PSDs is ongoing.

© IS0 2014 - All rights reserved v
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Wheelchair seating —

Part 3:
Determination of static, impact and repetitive load
strengths for postural support devices
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Scope

5 part of ISO 16840 specifies test methods for the determination of static, impact, and
| strengths as well as disclosure requirements for postural support device$,(PSD) with
chment hardware intended for use with an undefined wheelchair.

5 part of [ISO 16840 does not apply to the strength of PSDs under crash’conditions in a mo

5 part of [ISO 16840 does not apply to PSDs that are designed to fail'under certain static, g
btitive loads.

E1 1SO16840-4 provides test methods and requirements for some PSDs when used as part of 3
in a motor vehicle.

E2 Performance criteria have been established inssome of the defined tests. In others, n|

E3  For masses greater than 150 kg or less,than 25 kg, appropriate extrapolation of tes
ensions, mounting point separation, etc. are permitted.

E4 Rigid surrogate test fixtures areuwtilized to provide a worst-case situation, and consequen
016840 does not test a PSD on a particular wheelchair.

E5 Ifone PSD achieves a higher loading at the point of failure than another, it does not necesg
it is better or worse. The type-of failure and flexibility of the PSD can be considered as well. Th
bt distance to the centre ofthe/PSD from the adjacent attachment point can also be considered.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

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

repetitive
associated
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nt and are

spensable tfor its application. For dated references, only the edition cited applies. F¢r undated
rences,the latest edition of the referenced document (including any amendments) appligs.
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ISO

898=7, Mectamicat properties of fusterers— Part 7 Torsiomat test armd T torques |t

screws with nominal diameters 1 mm to 10 mm

r bolts and

ISO 7176-8:1998, Wheelchairs — Part 8: Requirements and test methods for static, impact and fatigue

Stre

ngths

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

ISO

7176-26:2007, Wheelchairs — Part 26: Vocabulary

ISO 16840-2, Wheelchair seating — Part 2: Determination of physical and mechanical characteristics of
devices intended to manage tissue integrity — Seat cushions
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3 Term

s and definitions

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

3.1

elastic attachment hardware
hardware that allows a PSD to move when a force is applied and returns to its original position when
the force is removed

EXAMPLE

A PSD designed with a spring that allows movement.

3.2
deformab
support su

e support surface

face which conforms to the shape of the body part being supported

Note 1 to enftry: The surface might or might not return to its original shape but remains conformable over tirpe.

EXAMPLE

3.3

passive support surface

PSD that m

Note 1 to enftry: Passive support surfaces do not necessarily move back to a specific position.

EXAMPLE

3.4

active support surface

PSD that s

EXAMPLE
reclines.

3.5
continuou
support su
uncompres
lateral sup

s lateral support

Note 1 to e:]:ry: See Figure 1.

Note2toe

Note 3 to ¢
reference pl

anes as specified in ISO 7176-26.

Foam or fluid seat supports are examples of deformable support surfaces.

oves with minimal resistance to follow the body part being supported

powered to change its position or support surface shape

A mobile arm support is a passive support surface that allows movement with minimal resistance.

An alternating pressure seat support or.an electronically operated back support surface [that

face which has a depth that projects a minimum of 75 mm as measured perpendicular tg its
sed adjacent support surfage'and has an angle between the adjacent support surface and|the
port which is less than or'equal to 120°

ry: Figure 2 showSa support with a contoured surface that is not considered to be a lateral supgort.

htry: If therelare difficulties in establishing the location of the adjacent support surface, use| the
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Dimensions in millimetres

X

Figure 1 — Cross section of a support surface with continuous lateral suppert

Dimensions’in thillimetres

AL

<75

(

Figure 2 — Cross section of a support surface with a:contour not considered a lateral support

3.6
disgontinuous lateral support
latgral support which is separate from the adjacent support surface

Note 1 to entry: See Figure 3.

L)

Figure 3 — Example of a lateral support discontinuous with the adjacent support slurface

3.7
pivot axis
axis about which a pivoted arm rotates

3.8
mounting point
intended attachment point or points of any PSD

© ISO 2014 - All rights reserved 3


https://standardsiso.com/api/?name=e568c92263b523b1c966c38778d31773

ISO 16840-3:2014(E)

4 Test apparatus

4.1 Rigid test fixtures, fixtures used for securing or positioning PSDs during testing, as specified
below. The fixtures shall be rigid when subjected to the forces required in Clauses 7, 8, and 9 for the user
mass specified by the manufacturer of the PSD.

4.1.1 Adjustable rigid test frame, for simulating a wheelchair frame, typically used to attach the sling
seat or sling back, which allows the full range of angle adjustment of PSD attachment hardware.

NOTE The testing of one piece shells with a combination of two rigid frames can be used.

The outsid
from 280 ny
shown in H

4.1.2 Rig
where a su
shown in F

Holes can
attachmen

e dimensions between the adjustable rigid components of the test frame should be adjust
hm + 30 mm to 580 mm + 30 mm. An informative example of an adjustable rigid test.fran
igure 4.

Figure 4 — Example of an‘adjustable rigid test frame

id surrogate support surface,for PSDs intended for use with a rigid support surface
pport surface is not supplied, a surrogate rigid support surface will be required. An examp

igure 5.

be drilled or other medifications made to accommodate the mounting of a variet)
[ hardware.

hble
eis

and
eis

i/ of
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O O o O |
2
Key
1 |plywood
2 |steel

Figure 5 — Example of rigid surrogate support surface for testing attachment hardware

4.1)3 Pivoting test frame, for applying a torque'[of up to 50 Nm (3 %) for a duration of 1o less than
5 s applied at a rate not to exceed 50 Nm (3 %J:per second] to a loading pad in order to simulate forward
leaniing of a seated user of postural supportdevices.

EXAMPLE An informative example of\a-pivoting test frame is shown in Figures 6 and 7.

© IS0 2014 - All rights reserved 5
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0° Horizontal %ﬁl

d

0° Horizontal

Figure 6 — Example of a pivoting test frame
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@

\

<>

Figure7 — Variable torso loading pad used with a pivoting test frame

4.2 Surregate attachment hardware, hardware to secure PSDs, intended for use with attachment

harflware, “but provided without attachment hardware. Surrogate attachment hardware |allows the
attachrhent of PSDs to a rigid test fixture.

EXAMPLE An Informative example of surrogate attachment hardware 1s shown in Figure &.

© ISO 2014 - All rights reserved 7
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N0,

a) Setup of surrogate attachmient hardware

_Q

Q @)

— >

©) ©)

b) Detail of surrogate attachment hardware
Key
1  PSD to pe tested
2 rigid tept frame

3 surrogdte-attachment hardware

Figure 8 — Example of surrogate attachment hardware to secure PSD

4.3 Loading pads, pads for the application of loads to PSDs, as specified below.

4.3.1 Seat loading pad, comprising a rigid contoured loading indenter (RCLI) as specified in
ISO 16840-2.

8 © ISO 2014 - All rights reserved
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4.3.2 Pelvicloading pad, made of a rigid material, with convex surface elements and variable width.

Based on anthropometric data for different body sizes, the following pelvic loading pads are specified:

25 kg;
50 kg;
75 kg;
2100 kg.

Add
pad
may
the

Figure 9 illustrates the features of the pelvic loading pad when usedcwith the sps

conkained in Table 1.

a protective layer between the loading pad and the PSD being tested. Select the smallest loading
to match the range application for the PSD. For example, if the PSD is designed for'a yiser with a
s in the range 25 kg to 49 kg, use the 25 kg loading pad for testing. The smaller radjus and width of

pad will more properly test for slippage.

cifications

—

v

Figure 9 —Pelvic loading pad (dimensions specified in Table 1)

Table”1 — Dimensions of pelvic loading pads shown in Figure 9

©IS

User mass
Dimensions -
25kgto | 50kgto | 75 kgto >100 kg Toler
49 kg 74 kg 99 kg ance
Width, w
210 270 323 360 +10
(mm)
Height, h
62 79 95 106 5
(mm)
Length, | Variablea | Variablea | Variablea | Variablea
Convex radius, R
210 270 323 360 +10
(mm)
Radius of side edge, r
21 27 32 36 +3
(mm)

a  To fit PSD being tested.

02014 - All rights reserved
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4.3.3 Torso loading pad, made of a rigid material, of various sizes, to simulate the upper torso.

Based on anthropometric data for different body sizes, the following torso convex loading pads are

the
nge
ore

specified:
— 25kg;
— 50kg;
— 75kg;
— 2100 kg
Add betwelen the loading pad and the PSD being tested. Select the smallest loading pad to match
range application for the PSD. For example, if the PSD is designed for a user with a mass in the ra
25 kg to 49 kg, use the 25 kg loading pad for testing. The smaller radius and width of the pad will n
properly tdst for slippage.
Figure 10|illustrates the features of the torso loading pad when used with\®he specifications
contained fn Table 2.
s
,Q _T ........... 7—
—
| |
w
O
0\
Q\&
7 ) :
1L 1
d
|
Ricine 10 Taorcaloadinainad ldimaoancioncoenaaifiad i Tolbla 22
x IS“I C IV 1TULlL OU luaullls lla\.l [ullllcllolullo DPC\-IIIC“ OIS WeUvIAYY l—]
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Table 2 — Dimensions of torso loading pads

User mass
Dimensions 25kgto | 50 kgto | 75 kg to
49 kg 74 kg 99 kg 2100 kg | Tolerance

Width, w

200 250 310 360 10
(mm)
Height, h

85 100 120 140 *10
(mm)
Length, | Variable | Variable | Variable | Variable
Arm width, b

75 80 100 120 +10
(mm)
Shoulder length, s

300 400 465 525 *10
(mm)
Shoulder to pivot axis, d

360 535 600 660 *10
(mm)

4.314 Convex loading pad, made of a rigid material, as showmin Figure 11.

AN
50

Figure 11 — Example of a convex loading pad (dimensions are illustrative only)

Dimensions inf millimetres

25

/?%\

4.3|5 Concaveleading pad, made of a rigid material, with form as shown in Figure 12.

Dimensions in millimetres

/\ .
N R N
/ )
'y/ 75

Figure 12 — Example of concave loading pad (dimensions are illustrative only)

© ISO 2014 - All rights reserved 11
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4.3.6 Convex hemispherical loading pad, made of a rigid material such as metal or hardwood as

shown in Figure 13.

Dimensions in millimetres

Figure 1B — Example of convex hemispherical loading pad (dimensions are illustrative only)

4.4 Static loading device, a device for applying forces to a PSD, which
a) measuI[es the applied force to an accuracy of +3 %,

b) applie$ the force at a rate no greater than 100 N/s,

c) maintains the applied force for a duration no less than 5 s, and

d) measulres the displacement of the loading pad during force application.

4.5 Impactloading device, a device for applying an impact load to the PSD as specified below.

4.5.1 Seat surface and back support impact loading device, for applying an impact load to the PSD,

consisting pf

a) animpact pendulum as specified in 5.5 of ISO<Z176-8:1998, and

b) a meaJCs to measure the angle of the longitudinal axis of the pendulum prior to being dropped t

accuracy of +1°,

4.5.2 Foot support impact loading device, consisting of

a) animgpact pendulum as specified in 5.7 of [SO 7176-8:1998, and

b) a mea;rcs to measure the-angle of the longitudinal axis of the pendulum prior to being dropped t

accuracy of +1°.

4.6 Repetitive loading device, a device for repeatedly applying a load to the PSD, which

a) applies the.applied force or torque to an accuracy of 3 %,

D an

D an

b) applies the force or torque at a rate not greater than 100 N/s or 50 Nm/s,

c) completely releases the force or torque,

d) reapplies the force or torque until the specified number of cycles is achieved. If the number of cycles

is not specified, use 1 000 cycles.

4,7 Testenvironment, an environment within which to conduct the tests and which can be maintained

at (23 £ 10) °C, with relative humidity of (50 £ 35) % as defined in ISO 554.

12 © ISO 2014 - All rights reserved
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Failure modes

Testing is conducted either until a device is considered to have failed or until completion of a test after

whi

ch the device is inspected for failure.

The following indicate failure of a device:

a) fractures or visible cracks, tears, or broken stitches that compromise the normal intended use;

b) any detached nut, bolt, screw, locking pin, component, or similar item;

c) rsHppageinthepositionoradjustmentofaPSb-eofmore-thant0-mmatthepointeofloading compared
to its original setup;

d) |in the case of any webbing-like material used in a support, a change, as a result bof tesfing, in the
pre-test length or angle of the support as reflected by a displacement of the padof greater than 10
mm and/or 5°;

e) |displacement or disconnection of any electrical connector which\'€¢dmpromises the normal
intended use;

f) |any parts intended to be removable, foldable, or adjustable ceasing to operate as described by the
manufacturer;

g) |any power-operated PSDs ceasing to operate as described\by the manufacturer;

h) |any multi-position or adjustable PSD becoming pernianently displaced more than 10 mym or 5° at
the point of loading from the preset position;

i) |any component or assembly of parts exhibitinng permanent deformation or maladjustment (in
addition to slippage);

j) |inability to achieve maximum load undey specified test conditions.

EXAMPLE Due to excessive excursion,

6 |Preparation of PSD fortesting

6.1| Secure the PSD tothe rigid test fixture specified in 4.1, according to the PSD marlufacturer’s

instructions for attachment to a wheelchair.

6.2| Ifa PSD isproevided with its attachment hardware as a system from a manufacturer, setjup the PSD

and|attachmenthardware together as a unit. Secure separate PSDs intended to be attached with hardware,

but|supplied'without attachment hardware, using surrogate attachment hardware as specified|in 4.2.

6.3| cIf 'a combination of PSDs is provided for testing as a unit from a manufacturer, [set up the

CO 1 P}th o_yotcul. Ea\,h C}Clllcllt Uf thC o_yotcul Dha}} tucu bC tcotcd ao DIJCL;f;Cd ;ll [2} lC}CVCll t Clause Of

this part of ISO 16840.

NOTE Various fasteners, e.g. hook and loop, can be used to assist in maintaining the position of PSDs for
testing, providing they do not interfere with the test procedure. The loading pad can be connected to an inertial
arrestor to prevent injury if the PSD breaks under test loads.

6.4 Adjust all PSDs, including passive support surfaces and active support surfaces, to a configuration
which minimizes their ability to withstand static, impact, and repeated loads but which remain within
the limits of adjustment specified by the manufacturer.

EXAMPLE An example of the worst-case situation for some PSDs might be a position that would cause a
situation of maximum moment arm. For example, with the PSD at full extension, position and angle, and with full
lateral offset.

© ISO 2014 - All rights reserved 13
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6.5 Tighten all fastenings as specified in the manufacturer’s instructions. If not specified, tighten to the
minimum torque as specified in ISO 898-7.

NOTE1  Further information can be obtained through the ISO website (www.iso.org).
NOTE 2  The input hand force required on PSDs which are designed to have frequent adjustments by hand and

are supplied with knobs or handles can be found in Table 3. The PSD can be fixed in position using knobs and
handles with the forces/torque indicated.

Table 3 — Hand forces for knobs, hand levers, and cranks

Type Dlazril:ltl:::{ il:}l;gth Dlan(ll(lelt:trl(ilce)ngth Force/torque
Knobs 1,5into 3,0 in 38 mm to 76 mm 2,3 Nm
Hand levers 2in 50 mm 66 N
Cranks 3,5into 19 in 90 mm to 500 mm 89 N one hand

6.6 Placqd the PSD in the test environment for acclimatization.

6.7 As the PSD is tested in static, impact, and repeated load testing, there is no specified ordefr of
testing and a new PSD shall be used for each test. Do not retighten/feadjust the position of the PSD
during impact and repeated load testing.

7 Test methods for static strength of PSDs

7.1 Preparation

Prepare the test PSD as specified in Clause 6.

7.2 Testprocedure
Conduct thie following tests in the test environment specified in 4.7.

Select and,|if necessary, modify themest appropriate loading pad from 4.3.

=

Apply a tesf load as specified in %3 to each of the PSDs according to the relevant procedures in 7.4 to 7.1

NOTE As the PSD is tested-in static, impact, and repeated load testing, there is no specified order of tegting
and a new PISD can be usedfor each test.

7.3 Load application

Apply a stdtie force as follows:

a) Align the loading pad to apply the test force or torque at the centre of the support surface within
10 mm. If using a pivoting torso loading pad, align the loading pad relative to the pivot axis per Table 2.

b) For pelvic supports, align the loading pad to apply the force perpendicular, within £10° to the
support surface. The angle of the force might need to be adjusted to accommodate displacement of
the PSD under load.

c) Measure the position of the loading pad under the pre-load load.
d) Apply a force using the static loading device as specified in 4.4.

e) Relax all force to eliminate tension in the support for (30 + 10) min to allow the support materials
to recover from any temporary elongation.

14 © ISO 2014 - All rights reserved
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Record the following:

1) the maximum displacement permitted by the movement of elastic attachment hardware or

deformable support surfaces or passive support surfaces;

2) the force or torque to displace or move components that are designed to move; such

components include elastic attachment hardware or deformable support surfaces
support surfaces;

3) the maximum force/torque applied;

or passive

g)

7.4
The

7.4
7.4
7.4

7.4
75

H—iffatture-oceurs-theforeeftorqueat-whichitoectrsand-the-type-of-fathire:

5) the offset distance from the attachment point to the point of local application;
6) therigid test fixture used for each test;

7) theloading pad used for each test.

Remove the force or torque.

Lateral and medial support surface test methods
following tests apply to, but are not limited to, the followingdateral support devices:
lateral trunk supports;
lateral pelvic supports;
lateral upper leg supports;
lateral knee supports;
lateral lower leg supports;
lateral head support;

medial knee supports.

1 Lateral supports: outward lateral forces

1.1 Identify if the'lateral support is continuous or discontinuous as specified in 3.5 and B.6

1.2 Selectand, if necessary, modify an appropriate-sized loading pad as specified in 4.3.

1.3, \For continuous lateral supports, apply the test force, F, as specified in 7.3 but at a po

nt which is
ort surface

0x5 % of the total depth of the support, measured from the uncompressed adjacent supp

as

H A 1.4
TOWITTIT "I Ul T 177,

7.4.1.4 For discontinuous lateral supports, apply the test force, F, as specified in 7.3 but at a point
whichis 75 % + 5 % of the total depth of the support, measured from the uncompressed adjacent support
surface as shown in Figure 15.

© IS0 2014 - All rights reserved
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? /

Figure 14 — Example of force application to lateral support continuous with the adjacent
support surface

F

L)

Figure 15 — Example of force application to lateral support discontinuous with the adjacent
support surface

7.4.2 Lateral supports: inward lateral forces

The followling test procedure is designed to test the inward strength of PSD components that |[can
receive forpes during transfer or cortact with the environment.

7.4.2.1 Identify if the lateralstipport is continuous or discontinuous as specified in 3.5 and 3.6.
7.4.2.2 Sglect and, if necessary, modify an appropriate-sized loading pad as specified in 4.3.

7.4.2.3 Fpr continuous lateral supports, apply the inward test force, F, as specified in 7.3 but at a ppint
which is (75 + 53:% of the total depth of the support measured from the uncompressed adjacent support
surface as $hewn'in Figure 16.

7.4.2.4 For discontinuous lateral supports, apply the inward test force, F, as specified in 7.3 but at a
point which is (70 + 5) % of the total depth of the support measured from the uncompressed adjacent
support surface as shown in Figure 17.
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100 %

70 % +5 %
~

?

Figure 16 — Example of force application to lateral support continuous with the'adjacent
support surface

L

Higure 17 — Example of force application tolateral support discontinuous from its gdjacent
support surface

7.4{3 Medial knee supports: inward-forces
7.4)3.1 Identify if the medial stipport is continuous or discontinuous as specified in 3.5 and|3.6.
7.413.2 Select and, if necessary, modify an appropriate-sized loading pad as specified in 4.3.

7.4)3.3 For medialkhee supports, apply the test force in the inward direction as specified ih 7.3 to the
cenfre of the suppart surface +10 mm.

NOTE This,Joad simulates the inward forces on a medial knee support in the horizontal plane.

7.5 Anterior pelvic and trunk support: anterior forces

7.5.1 Pelvic support

7.5.1.1 For the purpose of selecting the appropriate pelvic loading pad, the “user mass” for the support
being tested shall be the maximum user mass specified by the manufacturer as suitable for the support.
Select the appropriate pelvic loading pad (as specified in 4.3). For supports that use straps, attach the
straps to an adjustable rigid test frame (as specified in 4.1.1) or surrogate support surface (as specified
in 4.1.2). The mounting point separation on the adjustable rigid test frame shall be as specified in Table 4.
Research has demonstrated that the most adverse condition for testing anterior pelvic supports occurs
with the smallest size user and the closest mounting point separation.

EXAMPLE An example of the test setup is given in Figure 18.
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7.5.1.2 Setup a means for applying the test force, so that the line of force application is perpendicular
to the adjustable rigid test frame representing the seat surface. The line of force application shall also be
at the midpoint of the loading pad.

7.5.1.3 Apply the pre-load as specified in Table 4.

7.5.1.4 Measure the position of the loading pad or devise a means to use this position as a zero
reference to measure from in steps 7.5.1.6 and 7.5.1.8 below.

he fe 0 A om the me ACe _agains a 1C velvic supng t as

, to the aimum force pecified n Table .

7.5.1.6 If no failure has occurred according to Clause 5, record the maximum displacement of|the
loading padl.

7.5.1.7 Relax all force to eliminate tension in the support for (30 + 10) min toCallow the support
materials tp recover from any temporary elongation.

7.5.1.8 Apply the pre-load force again as specified in Table 4 and measure the position of the lo:ﬂing
pad. Any djfference between this position and the original position founid in 7.5.1.4 is the displacenjent
resulting frjom permanent deformation of the support. Record the displacement permitted by the supgort.
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Key
adjustable rigid test frame
pelvic convex loading pad
midpoint of the loading.pad
mounting points

test force

~ A W N R

mounting poift separation

QO

The adjustable rigid test frame is attached to the anterior pelvic support.

Figure 18 — Example of test setup for static load testing of the anterior pelvic support

Table 4 — Anterior pelvic support mounting point separation and static load parameters

User mass
25 kg 50 kg 75 kg 100 kg 125 kg >150 kg | Tolerance

Parameter

Mounting point separation

280 360 430 480 530 580 +30 mm
(mm)
Pre-load

50 50 50 50 50 50 +3 %
(N)

a  Maximum load is based on 10 x (mass) expressed in Newtons.

© ISO 2014 - All rights reserved 19


https://standardsiso.com/api/?name=e568c92263b523b1c966c38778d31773

ISO 16840-3:2014(E)

Table 4 (continued)
User mass
Parameter
25kg 50 kg 75 kg 100 kg 125 kg >150 kg | Tolerance
Maximum load
250 500 750 1000 1250 1500 3%

(N)a

a  Maximum load is based on 10 x (mass) expressed in Newtons.

7.5.2 Trunk support

7.5.2.1 F
being teste
Select the

straps to a
in4.1.2). A
Install the
instruction

7.5.2.2 D
the torso 1d

7523 A
7524 M

7.5.25 A
specified ir

7.5.2.6 If
the loading

7.5.2.7 R
materials t

7.5.2.8 A
of the load
displacemg
permitted

S.

[easure the angular position of the loading pad.

tach the loading pad to the pivoting test frame (as specified in 4.1.3). See ekample in Figui
support to the test frame or surrogate support surface according to.the manufactur

evise a means of applying torque to the pivoting test frame. (See~example in Figure 6.) Lo
ading pad in relationship to the pivot axis per Table 2. (See Figure 7 for an example setup

pply the setup torque as specified in Table 5.

pply the test torque away from the test framié surface, against the anterior trunk suppof
7.3, to the maximum torque specified in-Table 5.

no failure has occurred according te’Clause 5, record the maximum angular displacemer
pad.

elax all torque to elimindte tension in the support for (30 = 10) min to allow the supj
b recover from any tempofary elongation.

pply the setup torque again as specified in Table 5 and measure the angular posi
ing pad. Any difference between this angle and the original angle found in 7.5.2.4 is
nt resultingdrom permanent deformation of the support. Record the displacement ai
by the support.

Table 5 — Anterior trunk support static load parameters

pr the purpose of selecting the appropriate torso loading pad, the “user mass” for the-support
d shall be the maximum user mass specified by the manufacturer as suitable for the,supgort.
hppropriate torso loading pad (as specified in 4.3). For supports that use straps) attach|the
h adjustable rigid test frame (as specified in 4.1.1) or surrogate support surfaee (as specified

e7.
er’s

Cate

t as

t of

port

fion
the
ngle

Parameter

gsermass

25kg | 50kg | 75kg | 100kg 125 kg >150 kg Toleranc

e

(Nm)

Setup torque

18 27 30 33 36 39 3%

Maximum
(Nm)

torquea

63 185 315 460 630 820 *3 %

a Maximu

m load is based on 7 x (mass) x (pivot length, d/1 000) expressed in Newton-metres.

20
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Head support: posterior forces

7.6.1 Select and, if necessary, modify the convex hemispherical loading pad specified in 4.3.6.

7.6.2 Apply the test force, F, in increments of 15 N (3 %).

7.6.3 Setup a means for applying the test force, F, so that its line of action is perpendicular to the head
support surface and its point of application is at the centre (tolerance 10 mm) of the head support
surface as shown in Figure 19.

7.6{4 Additionally, set up a means for applying the test force, F, perpendicular to the he

surf
7.6

7.6

7.7
7.7

7.7
(tol
tot

ace at points 35 mm * 5 mm horizontally in turn right and left of the centre of the head\supp
5 Apply each of these test forces as specified in 7.3.

6 Any lateral head supports should be tested as specified in 7.4.

Figure 19 — Example of posterior force application to head support

Back support: posterior force
1 Select and, ifhecessary, modify an appropriately sized loading pad specified in 4.3.

2 Set upparmeans for applying a force, F, so that its point of application is at t
erance £10'mm) of the top of the back support surface and its line of action is at an angle o
he bagk'support surface as shown in Figure 20.

hd support
ort surface.

he midline
f 40° to 50°

7.7

3 Annluzthe test force-as snecifiedin 7 3
P pPry—crHe— Tt o P et T

©IS
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1S 2

\__/

¢ )

Figure 20 — Example of posterior force application to back support

7.8 Back support: anterior forces
7.8.1 Selpct and, if necessary, modify an appropriate-sizedléading pad as specified in 4.3.

7.8.2 Setl up a means for applying a force, F, so~that its line of action is along the midlline
(tolerance [+10 mm) and perpendicular to the baeck support surface and its point of application is at
30 mm * 1D mm below the top of the back support'surface as shown in Figure 21. If there are difficulties
in establisiing this location, use the back support reference plane as defined in ISO 7176-26.

7.8.3 Apply the test force, F, as specified in 7.3.

N
L/

Dimensions in millimdtres

30 ij
|

Figure 21 — Example of anterior force application to back support

7.9 Arm supports, integral: downward forces

This test applies only to PSDs that include arm supports.
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Carry out the test procedure specified in 8.4 of ISO 7176-8:1998 with the PSD mounted in the rigid test
fixture as specified in 4.1.

NOTE This part of ISO 16840 does not address upwards forces on arm supports integral to PSDs. It is

considered to be unrealistic to apply the test for lifting a wheelchair and occupant to a PSD since the type and
mass of the wheelchair, on which the PSD would be used, are not predictable.

7.10 Foot supports, integral: downward forces

This test applies only to PSDs which include foot supports.

Carfy out the test procedure specified in 8.5 of ISO 7176-8:1998 with the PSD mounted inthe rigid test
fixture as specified in 4.1.

NOTE This part of ISO 16840 does not address upwards forces on foot supports integral tq PSDs. It is

considered to be unrealistic to apply the test for lifting a wheelchair and occupant to a~PSD since the type and
mags of the wheelchair, on which the PSD would be used, are not predictable.

8 |Test methods for impact strength

8.1/ Preparation

Prepare the test PSD as specified in Clause 6.

8.2| Test procedure — general

Corlduct the tests within this clause in the test environment specified in 4.7. If the rigid fest fixture
is used in a vertical orientation, Table 6 provides‘information on the vertical drop height for a given
pendulum angle.

Apgly an impact load to each of the PSDs aceording to the relevant procedures in 8.3 to 8.5.
As the PSD is tested to failure in stati¢;impact, and repeated load testing, there is no specified order of
testfing and a new PSD shall be used for each test.

8.3| Back support resistance: posterior impact

8.3]1 Set up the impact loading device specified in 4.5.1 so that the pendulum is vertical +1° when the
ball[strikes the back*support surface.

8.3)2 Adjust the pendulum so that the impact load is normal to the back support referente plane as
defined inIS®’7176-26:2007, 4.9.2, and its point of application is 30 mm + 10 mm below the¢ top of the
back suppert surface as shown in Figure 22.

8.3.3— Raise the penduium by 5° 1~ ffom touching the back sUpport and then retease it to strike the
back support as shown in Figure 22.

8.3.4 If any failure mode specified in Clause 5 occurs, record the failure mode and discontinue testing
following the instruction specified in 8.3.6.

8.3.5 Repeat the impact increasing the release angle of the pendulum by 5° until any failure mode
specified in Clause 5 occurs, or until the release angle reaches 90°.

8.3.6 Record the maximum pendulum angle achieved and the vertical drop height of the ball as
specified in Table 6.
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24

Dimensions in millimetres

30 £10

Figure 22 — Back support impact test alignment and setup

Table 6p — Vertical drop heights derived from angles of vertical pendulum (1 000 mm arn

length)
Pendulum Vertical Pendulum Veértical Pendulum Vertical
angle drop angle drop angle drop
height height height
degrees degrees degrees
mm mm mm
5 4 35 181 65 577
10 15 40 234 70 658
15 34 45 293 75 741
20 60 50 357 80 826
25 94 55 426 85 913
30 134 60 500 90 1000

Table 6b — Vertical drop heights derived from angles of vertical pendulum (1 200 mm arn

-

=]

length)
Pendulum VZZt;cal Pendulum V(;l;tcical Pendulum V(:a“r;tcical
cngle T height | ooRe | neght | e | e
5 5 35 217 65 692
10 18 40 281 70 790
15 41 45 352 75 889
20 72 50 428 80 991
25 113 55 511 85 1096
30 161 60 600 90 1200
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