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reword

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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ent rights. ISO shall not be held responsible for identifying any or all suchpatent rightg
patent rights identified during the development of the document will.be'in the Introduct
he SO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the voluntary nature of standards;. the meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[ld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see th
L: www.iso.org/iso/foreword.html.
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Introduction

Wheelchair seating is a sub-speciality of rehabilitation services involving the selection and provision
of wheelchair seating products that provide improved body support and injury prevention to the
wheelchair user. Seating products are designed and manufactured to meet the needs of persons with
varying types and degrees of disability. Some products, such as wheelchair cushions, are designed to
manage tissue integrity for persons who are at risk or have pressure ulcers.

The tests described herein are intended to differentiate performance characteristics between cushions
and are not appropriate for ranking or scoring cushions or for directly matching these characteristics
with the rfequirements of individual users. The link to clinical efficacy, although implied, has|not
been validpted. It is intended that this document will evolve when the evidence of clinical relevdnce
is confirmed. This document specifically describes test methods that characterize the physical pnd
mechanical properties of seat cushions. Test conditions simulate a symmetric anatomy @nd postpre.
The loads ysed in this document are based on the 50th percentile wheelchair user and ate not intenjded
to charactprize any cushion properties under bariatric loading conditions or to @ssess the wejght
capacity of a cushion. Annex B provides typical ranges for the values measured. Flammability tesfing
is subject fo either ISO 7176-16 or, for postural support devices intended to mranage tissue integrity,
[SO 16840110.
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Scope

5 document specifies apparatus, test methods and disclosure requirements for wheg
hions intended to maintain tissue integrity and prevent tissue trauma. Test' condition]
mmetric anatomy and posture and do not represent cushion performangeé for specifid
s. Loads are intended to represent those seen under the pelvis of a 50th\percentile wheg¢
are not intended to assess the weight capacity of the cushion or to characterize the cus
atric loads. It is possible that not all test methods apply to existingand future cushion te
pes not include test methods or requirements for determining the fire resistance of cushi

5 document can also be applicable to tissue integrity mahdgement devices used as oth
ems, as well as to cushions used in situations other than'a wheelchair.

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 3
ated references, the latest edition of thebeferenced document (including any amendmen

1302:2002, Geometrical Product.Specifications (GPS) — Indication of surface texture 1
Huct documentation

7176-26, Wheelchairs — Part26: Vocabulary

9073-8, Textiles — Test'methods for nonwovens — Part 8: Determination of liquid strike-th
ulated urine)

10993-1, Biolpgical evaluation of medical devices — Part 1: Evaluation and testing w
agement pracess

16840-%, Wheelchair seating — Part 1: Vocabulary, reference axis convention and measun
ments, posture and postural support surfaces

Ichair seat
s simulate
individual
Ichair user
hion under
Chnologies.
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er support

bir content
pplies. For
[s) applies.

h technical

rough time

thin a risk

es for body

IE€ Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of und

ertainty in

medsurement (GUM:I995)

FMVSS 209, Standard No. 209; Seat Belt Assemblies. Federal Motor Vehicle Safety Standards, 49 CFR part

571.

3

209, 1 October 1992

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7176-26, ISO 16840-1 and the
following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp
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— IEC Electropedia: available at http://www.electropedia.org/

31

cushion loading indenter

CLI

apparatus that is used to apply indentation forces to a seat cushion to determine its support
characteristics

Note 1 to entry: A cushion loading indenter can be comprised of loading components that are compliant or rigid.

3.1.1

loaded comtourindenter
LCI
CLI (3.1) r¢presenting the ischial tuberosities and trochanters that is used to measure the ability jof a
seat cushidn to contour under load

3.1.2
rigid cushjion loading indenter
RCLI
CLI(3.1) with a rigid exterior surface contour

3.1.21
impact damping rigid cushion loading indenter
IDRCLI
RCLI (3.1.2) thatis instrumented and used to apply loads rapidly to the cushion to determine its capafcity
to absorb impact

3.2
base-points
most inferIr points on the surface of a RCLI (3.1.2) when positioned for use

Note 1 to enftry: The base-points on the RCLI represent the ischial tuberosities of the human pelvis.

3.3
loaded contour depth
maximum ertical change in shape arising from a load on a cushion’s surface at the place designed for
buttock lodding

4 Symbols and abbreviated terms

a accele¢ration

5 Apparatus

5.1 Loadingrig

A means of applying a vertical load of up to 830 N to a seat cushion and with the ability to measure
displacement to 1 mm to the reference plane surface of the RCLI as specified in Figure 1 so that the
load remains normal to the reference plane throughout the test.

NOTE Use of an actuator to apply the load is not necessary to perform the recovery test (Clause 10). A vertical
load may be applied to the RCLI with free weights for this test.

a) The load is applied at the anterior-posterior location of load as specified in Table A.1 in the range
0 N to 830 N as shown in Figure 1.

NOTE The load accuracy required is specified in each test method.

2 © ISO 2018 - All rights reserved
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b) The seat cushion is supported on a rigid horizontal surface such that the base of the cushion does
not flex during loading.

5.2 Rigid cushion loading indenter (RCLI)
A means of loading a cushion with a rigid exterior surface contour, which shall:
a) be manufactured from a rigid material such as wood or fibreglass;

b) meet the requirements specified in Annex A.

5.3 Impact damping rigid cushion loading indenter (IDRCLI)

A nleans of loading a cushion using an RCLI with a uniformly distributed weight of 500'N # 10 N with
an accelerometer attached to the reference plane at the location specified in 5.6|d) to mleasure the
decpleration of the indenter as it suddenly loads the cushion.

5.4| Force application rig

A mjeans of applying a vertical load in the range of 0 N to 225 N + 5 N te'the loaded contour indenter.

5.5| Displacement gauge

A njeans of measuring the vertical displacement of the top{surface of the RCLI during lodding to an
accyiracy of +1 mm in the range 0 mm to 200 mm.

5.6 Impact damping rig

A means of measuring the dissipation of impactidoading to the seat cushion:

a) |comprising a rigid hollowed shell representing the outer contour of a RCL],
b) [with filling to achieve a total weight'of the IDRCLI of 500 N + 10 N.

NOTE This can be achieved by placing metal spheres into the bottom of the RCLI and fixing them in
position (gluing or melting).

c) |capable of applying an impact load to the cushion using the IDRCLI as shown in Figure 2

d) |capable of recording acceleration in at least one axis, oriented to measure normal to the surface
of the IDRCL-if-the range -100 ms—2 to 100 ms-2 with a sampling frequency of at lpast 30 Hz
incorporatifig-an appropriate anti-aliasing filter; accelerometer shall be fixed to the top surface of
the IDRCLIyon the centre line, 127 mm * 2 mm forward of the rear edge of the IDRCLI;

e) |includingarigidplate (plywoodorequivalent)measuring(500+5)mmx(500+5)mmx(151)mmand
hinged at one edge providing a means of supporting the cushion and IDRCLI at an angle pf 10° £ 1°;

f) Including two 25 mm * 5 mm diameter rubber cylindrical stops located with their centres at the
corners of the rigid plate, 25 mm from the front and lateral edges of the plate, with a hardness of
Shore A 60 * 5 supporting the edge of the plate opposite the hinge such that it is horizontal when
resting on the stops;

g) including a block to support the rigid plate at an angle of 10° + 1° to the horizontal which can be
removed in less than 0,1 s resulting in the plate falling to horizontal;

h) capable of consistent placement of IDRCLI relative to the rigid plate.

NOTE This can be accomplished with the use of an alignment rig during placement of the IDRCLI on the test
cushion.

© ISO 2018 - All rights reserved 3
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Dimensions in millimetres

actuatofr to applyrlead
frame

solid rgd

point of application of load
displacement gauge

reference plane

method of restraint under cushion
RCLI

cushion

Figure 1 — Loading rig showing the reference plane on the top surface of the RCLI in plain view

and a displacement gauge
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cushion
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Boards are parallel.
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5.7 Loaded contour indenter (LCI)

A CLI representing the ischial tuberosities and trochanters as follows and as illustrated in Figure 3.

a) Two 50 mm * 2 mm diameter indenters, centres spaced 120 mm * 5 mm apart, representing ischial
tuberosities.

b) Two 25 mm * 1 mm diameter indenters, centres spaced 380 mm * 10 mm apart, representing the
trochanters.

c) Arigid bar 400 mm * 20 mm long.

d) A50mm = 2 mm wide webbing as specified in FMVSS 209 attached to the bar at 380 mm = 10

centre
indent

and under the 25 mm indenters.

NOTE Dimensions have a tolerance of +5 % unless specified otherwise.

5.8 Seat

cushion thickness measurement rig

A means tq measure the thickness of a cushion at a defined location which:

a) employsa 50 mm * 2 mm diameter circular platen, attached to adisplacement gauge mounted

loadin

b) allows

b rig with a rigid coupling;

vertical displacement of the circular platen;

c) iscapdble of applying 3 N £ 1 N vertical load to the cushion;

d) canbe
cushio

NOTE I

top surface

5.9 Test

An envirorn
can be detg

positioned over the test cushion located 1254nm #* 2 mm forward of the rear edge of the
[l and 55 mm * 2 mm lateral to the midline:

pf the seat cushion.

environment

rmined as specified in)ISO 554.

nm

5 using threaded mounting bolts to sandwich the belt between the 25 mm * 1 mmdiamgter
brs and the bar. The webbing is secured to the bar so that it runs over the 50 mm indengers

DIl a

seat

might be desirable to design this rig so‘that the circular platen can be placed at other points or] the

ment with an ambient temperature of 23° C * 2° C and relative humidity 50 % = 5 %, which

© ISO 2018 - All rights reserved
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Per

a)

b)

50 mm wide mesh webbing
50 mm x 50 mm diameter indenters

10 mm x 25 mm diameter outside-loading indenters

Figure 3 — Loaded contourindenter

Preparation of test cushion

Choice of cushion

pin an unused sample seat cushiondor testing with a width and length of 400 mm to 41
br is provided, ensure that it is fitted to the cushion in the orientation specified by the ma

E A cushion with a 400 mm'to 425 mm width and length is the appropriate size for the indent
brmative Annex A. Indenters for testing alternative cushion sizes are specified in informative An|

Preconditioningthe cushion
form the following:

condition the cushion, unloaded in the test environment for at least 12 h, at an ambient t¢g
of (23°C.£ 2° C) and 50 % + 5 % relative humidity;

if ihdicated by the manufacturer, adjust the cushion to accommodate an 830 N + 10 N I¢

P5 mm. If a
hufacturer.

er specified
hex D.

mperature

ad applied

using the RCLI;

‘)
d)
e)
)

apply 830 N £ 10 N using the RCLI for a minimum of 120 s to a maximum of 180 s;
unload and allow the cushion to recover for no more than 120 s;
repeat steps c) and d) for a total of 2 repetitions;

allow cushion to recover for a minimum of 5 min to a maximum of 60 min.

© ISO 2018 - All rights reserved
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6.3 Setup

Perform the following, prior to performing a test method on a cushion.

a) If the manufacturer specifies adjusting the cushion to the shape of the user, adjust the cushion
using the intended indenter to accommodate the intended test load.

b) If the cushion contains a material that remains displaced after loading, reset the cushion to the
manufacturer's specifications.

c) Allow the cushion to recover for 5 min to 60 min.

7 Sequence of testing

Conduct thie tests specified in Clauses 8 to 14 in any sequence.

8 Frictional properties

8.1 Rati

Some cush
measurem
to define t
impact the
was design
additional

8.2 Test

Using a st
that will bg

EXAMPLE

8.3 Test

Provide de
results.

9 Impa

9.1 Rati

pnale

ons are designed for ease of transfer and others to containghesubject. This clause callg
e relevant properties of a cushion (that include the cogefficient of friction of the fabric)
sliding resistance of the cushion. The sliding resistange test in C.3 of informative Ann

ed to reflect the surface and bulk characteristics of;the wheelchair cushion and may proy
nformation.

method

ndardized test method, determine the-coefficient of friction of the surface of the fabr
in contact with the occupant.

BS 3424-10 is an acceptable standardized means of determining fabric coefficients of friction

report

tails of the standardized test utilized to determine the coefficient of friction and the

ct damping under normal loading conditions

pnale

for

ents that provide an indication of the slipperiness of the €ushion cover. Work is continjiing

that
bx C
ride

c(s)

test

This test

£l 1 4 P £ 1N lalhos L ot iad: a3t Ll t | H
CdAdoUulrTo LIIU LIIdI dULUTIOUILO Ul d VWIICUIUIIAIT CUOSITIUITLT LIIdU ITIUICAtlLUT IS ClUlllL)’ LU TCUuULC 1111

act

loading on tissues and help to maintain postural stability. The cushion’s ability to absorb impact
decreases peak pressures associated with impact loading such as rolling off a kerb or other obstacle.
Impact damping is related to hysteresis (see Clause 14).

9.2 Test method

Prepare cushion as specified in 6.2 and 6.3 and conduct the following tests in the sequence specified

below.

a) Place the block under the rigid plate so there is an angle of 10° + 1° between the horizontal testing
surface and the rigid plate.

© ISO 2018 - All rights reserved
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b) Place the IDRCLI and cushion in the impact damping rig such that the front edge of the IDRCLI is
aligned with the hinged edge of the rigid plate and the base points of the IDRCLI are positioned at
the location intended by the manufacturer.

NOTE1 On flat cushions the position of the base points of the IDRCLI is 125 mm * 10 mm forward of the
back edge of the cushion.

NOTE 2  To ensure repeatable results the accelerometer on the IDRCLI is located a consistent distance
from the hinged edge of the rigid plate, as specified in 5.6 d).

c) Startrecording the acceleration of the IDRCLI prior to dropping the plate in the next step, d).

d) [180 s+ 10 s after placement of IDRCLI on the cushion, slide the block away in less than 0/|s, allowing
the rigid plate to drop on to its rubber stops.

e) |Stop recording after acceleration has diminished to 1 % of the maximum.
f) |Remove load and allow 300 s = 10 s between tests, resetting the cushion asspecified in §.3 b).
g) |Repeat steps c) to f) two more times. This will give a total of three repetitions.

A tyfpical result is shown in Figure 4 with the vertical axis representingthe acceleration of the IDRCLI in
m/42 and the horizontal axis representing time in milliseconds.

© ISO 2018 - All rights reserved 9
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Key
X  time injmilliseconds
Y  acceleration normalized to gravity (9,81 m/s2)
a2 Block removal and free-fall.
b First injpact.
¢ Second|impact.
d  Baseling.
NOTE The “ragged” higher frequeficy’ components in the acceleration signal in this example are typjical,
reflecting vibration in the system.
Figurp 4 — Typical result for impact damping test, plotting acceleration against time in
milliseconds
9.3 Method of:€alculation
The collecfed-data should be smoothed using a 3rd order low pass Butterworth filter or similar f{lter

h h —r FolaNEaY ik & 4 aak] £l - N RN 1 h IR | a1l : .
t at dS a cutorrir CUUTIILY Ul'U, 20 T14. TIITTIILCTTU UdLld dI' T USTU LU L4dILUIdLT LT TUITIUWIIG Pdl d1IITT rs:

a) magnitude of the initial impact (Impact 1) for each repetition (m/s2);

b) magnitude of the 2nd impact (Impact 2) for each repetition (m/s2);

c) mean values of Impact 1 and Impact 2 across all three repetitions (m/s2);

d) ratio of Impact 2 to Impact 1 as a percentage.

9.4 Testreport

a) Report the average of Impact 1 across all trials and the average ratio across all trials of Impact 2 to

Impact 1 as a percentage.

10
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Include a plot of smoothed acceleration against time in milliseconds as depicted in Figure 4.

Recovery

1 Rationale

The recovery characteristic of a seat cushion indicates the ability of the cushion to return to its pre-loaded
shape and dimensions following a period of loading. Recovery may be associated with repeated loading

of the cu
chapg 1shisg : ase-sueche Ferar atively atey 3
to mould to the shape of the user employing visco-elastic material properties and take signifid

ret
rea

10.

Thd
the

rn to their original shape. In some cases seat cushions employ materials with fluidic Comp
lily conform to the user and require manipulation to recover their original shape.

2 Test method

cushion for thickness measurements is unavoidable, a note shall be made in the test rep

shion and may be indicative of fatigue. A further part of ISO 16840 is being planned

following method should be performed without moving the cushion duting testing. If m

to address
e designed
ant time to
bnents that

pvement of
brt and the

disfurbances should be minimized. Ideally, the seat cushion thickness.measurement rig in 5{8 is placed

within the loading rig in 5.1 when thickness measurements are needéd and removed when ldading with

the|RCLI.

a) |Precondition and set up the cushion as specified in 6.2.and 6.3.

b) |Place the RCLI in the loading rig as specified in 5.1.

NOTE An actuator to apply the load is not necessary to perform this test. A vertical load cah be applied
to the RCLI with free weights.

c) |On the test cushion, mark the base points line, a straight line in the anterior-posterior [A-P) plane
joining the two most inferior points of the RCLI defined such that these base-points of the RCLI are
aligned with the analogous portiofuof the cushion; if no conforming location is clearly|defined by
the cushion's contour, place thebase points line 125 mm * 10 mm from the rear edge of the cushion.

d) |On the test cushion, marksa reference point defined by the intersection of the base points line,
defined in c), and a line-parallel to the centreline and located at half the distance of the|base-point
spacing of the RCLI.

e) |Without the cushion in place, bring the circular platen of the seat cushion thickness mgasurement
rig in contactywith the horizontal plane with a contact load of 3 N # 1 N and record the vertical
distance to€thenearest 1 mm from a reference plane (measurement A).

f) |With the.cushion in place, bring the circular platen of the seat cushion thickness measurdment rig in
contact with the cushion such that it is centred within a 2 mm radius of the reference pojint marked
o the cushion. Apply a 3 N = 1 N contact load and record the vertical distance to the nejrest 1 mm
frem the reference plane (measurement B)

g) Place the cushion in the loading rig such that the base-points of the RCLI are aligned with the base
points line on the cushion and the centre lines of the RCLI and cushion are aligned +10 mm.

h) Apply aload of 500 N £ 10 N with the RCLI within 5 s to 10 s and hold for 1 200 s + 60 s.

i) Remove the load.

j)  25s % 2 s after load removal, bring the circular platen of the seat cushion thickness measurement
rig in contact with the cushion such that it is centred within a 2 mm radius of the reference point
marked on the cushion; applya3 N + 1 N contactload and record the vertical distance to the nearest
1 mm from the reference plane (measurement C).

k) Remove the circular platen from the cushion surface.

© ISO 2018 - All rights reserved
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D

m)

1200s * 60 s afterload removal, bring the circular platen of the seat cushion thickness measurement
rig in contact with the cushion such that it is centred within a 2 mm radius of the reference point
marked on the cushion; applya 3 N + 1 N contactload and record the vertical distance to the nearest
1 mm from the reference plane (measurement D).

Repeat steps €) to 1) two more times for a total of three repetitions, resetting the cushion between
measurements as specified in 6.3 b).

10.3 Testreport

In additiontetheinformation rnqnirnr‘] as cpnr‘ifinﬂ inClause 1 R’ rapnri— the Fn”nun'ng-

a)

b)

‘)
d)

11 Loaded contour depth and overload deflection

11.1 Ratipnale

the twp-dimensional location of the reference point on the test cushion relative to the mid-line pnd
back of the cushion;

whethpr the cushion was moved during testing to make measurements with theyseat cushion
thicknpss measurement rig;

the av¢rage original thickness of the cushion at the base-point location of the RE€LI (B-A);

the average ratio of the recovery thickness at 25 s to the original thickness at the base-ppint
locatign of the RCLI:

thickness,;s;  C-A

origingl thickness " B-A

the average ratio of the recovery thickness at 1 200 s terthe original thickness at the base-ppint
locatign:

thickness; 005  D—-A

original thickness " B-A

The ability of a cushion to majntain tissue integrity relates to its ability to envelop the pelvis. |t is
also imporftant for the user té-nraintain a margin of safety in the cushioning effect. The overload fest
measures fhe amount of deflection resulting from increases in load of 33 % and 66 % over the nomjinal
test load. A cushion thathas been loaded beyond the margin of safety is identified when an increage in
load does mot produce-a.commensurate increase in deflection. Cushions with higher deflections in|the

overloaded conditigns‘have higher margins of safety against bottoming out conditions.

This test characterizes two cushion capabilities:

a)
b)

the ab Ltsita contane ot g it Aot dbhn 1t ] St i d c ot g e A ad b laadid o
Hby-to-contourtakingintoaccountthe initial contourand-contouring preduced-byloading;

the ability of the cushion to withstand overloading conditions.

11.2 Test method

a)
b)

c)

12

Prepare the cushion for testing as specified in 6.2 and 6.3.
Place the test cushion on a flat, horizontal surface.

Measure the cushion thickness (Lg) in relation to the horizontal supporting surface to the
nearest 1 mm at a location from the rear border of the cushion analogous with the distance of
the manufacturer’s intended positioning of the ischial tuberosities of a pelvis from the rear of the

© ISO 2018 - All rights reserved
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cushion while applying 1,5 N * 0,5 N using the seat cushion thickness measurement rig; contoured
cushions are measured at the lateral edge and convex or flat cushions are measured at midline.

NOTE For convex or flat cushions, measure the cushion thickness 125 mm * 10 mm forward of the rear
border of the cushion.

Repeat step c) two times for a total of three repetitions and determine the average cushion
thickness, L, to the nearest 1 mm.

NOTE1 A rigid sheet of material of known thickness can be used to ensure a consistent thickness
measurement without material deflection; this plank thickness is subtracted before recording cushion

e)

NOTI

NOTE 2  Figure 5 illustrates locations of measurement as described.

Place the LCI in the force application rig in contact with the cushion so that’its base|points are
positioned at the location intended by the manufacturer.

E On flat cushions the position of the base points of the LCI is 125 mm * 10imm forward of the back edge
of the cushion.
4
a
1 o
a
2 o

Key

B wWw N R

<8}

f)

contoured cushion
flat cushion

convex cushion
lateral border
Unloaded thickness.

Support surface thickness measured after placement of plank to level fluid material.
Figure 5 — Measurement method for concave and convex seat cushion top surfaces

Apply a vertical load of 135 N + 5 N.
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LCI after 300 s = 10 s to the nearest 1 mm (L135).

g)
h) Increa
i)

LCI to
j) Increa
k)

LCI to h
1) Repeaf

measu|
11.3 Met]
a) Using

neareg
b) Using1

the ne
c) Usingf

the ne
11.4 Test

In additior
overload d4

12 Wate

12.1 Rati

Cushions may be exposed to spillage of liquids or exposure to urine. This test determines the timg

penetratio

NOTE

12.2 Test

y
seal with tH
strike-throygh becausetevaporation and wicking dramatically exceed the observed strike-through.

se theload on LCIto 180 N + 5 N.

the nearest 1 mm (L1g¢) 60 s + 5 s after the increased load is applied.

se theload on LCIto 225 N + 5 N.

o0 R

£1 o .1 P2 Lad
O S = 5 5 arctT arc e T Tast U TUatu 1S ap Pttty

Measure the vertical distance from the horizontal supporting surface to the inferior surface of the

Re-measure vertical distance from the horizontal supporting surface to the inferior surface of the

Re-measure vertical distance from the horizontal supporting surface to the inferior surface of the

£ LI AV
TTCTICarCST T I (5225

rements and resetting the cushion between measurements as specified in 6.3 b).

nod of calculation

he median L, and L135 values, calculate loaded contour depth = Ly, — L135 and record to
t 1 mm.

he median L135 and L1gg values, calculate L;gg overload deflectioh.= L135 — L1g¢ and recor
irest 1 mm.

he median L135 and L35 values, calculate Lyys5 overload deflection = L135 - Lp25 and recor
irest 1 mm.

report

to the information required as specified Gh Clause 16, report loaded contour depth,
flection and L5 overload deflection.

' spillage
bnale

h of liquids through-the cover (strike-through).

'his test might net’be appropriate for use with rubber or film-backed products that form a fluid t
e test fixturenDeing so results in test times that far exceed being reasonable and fail to mea

method

Apply methods specified in ISO 9073-8 with a time limit of 3 600 s + 10 s.

steps e) to k) two times for a total of three measurements, allowing 300 s + 10 schetw

een

the

d to

d to

180

for

ight
bure

12.3 Testreport

The requir

ements for reporting results are specified in Clause 16.

13 Biocompatibility

13.1 Rati

onale

Tissue integrity can be compromised by contact between the skin and seat cushion components. This
test method specifies how to test the biocompatibility of cushion components that could make direct
contact with the skin in normal use, if misused or if there is a failure to contain cushion components

14
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such that they make skin contact. This test is also intended to demonstrate biocompatibility if cushion
components make contact with open wounds.

13.

2 Test method

Apply the test method specified in ISO 10993-1 to any parts of the seat cushion that has the potential to
make contact with the user’s skin.

13.

3 Testreport

The

14

14.

Thd
Hys
Hys
ten
the

14.

a)
b)

requirements Ior reporting results are specified in Llause 16.

Hysteresis test

1 Rationale

hysteresis test provides information about the hysteresis characteristics of a seg
teresis is a measure of the energy lost to the cushion during ascyele of loading and
teresis is often related to impact damping (Clause 9). Cushions with larger hysteresis
| to absorb energy when used on rough surfaces or when dropping down steps, rather th
impact energy to the user’s tissues.

2 Test method
Precondition and adjust the cushion as specified4in’6.2 and 6.3.

Using the loading rig, bring the RCLI into centact with the test surface used to suppd
cushion; zero the height gauge or otherwise compensate for the height of the indenter
the fixture.

Raise the RCLI so that the cushion.€an be placed on the base of the rig.

Place the RCLI in contact with the cushion so that the base points of the indenter are 125 m
forward of the back edge of.the cushion or are aligned with the analogous part of the cu

Apply a preload force of 8 N to the cushion.

Cycle from 8 N to.#50 N and back to 8 N once, at a rate of Imm/s.
Continuouslytecord force, thickness and time.

Allow 300, * 10 s for cushion recovery, resetting cushion as specified in 6.3 b).

Repéat'steps b) to h) two more times to generate a total of three data sets.

it cushion.
unloading.
values will
hn transfer

rt the seat
portion of

m+10 mm
thion.

14.

A 1 1 £ 1 1 -
O MICULIOU O CdICUlduon

Determine the following.

a)

b)
‘)

The thickness at the following forces: 8 N, 250 N, 500 N, 750 N, 500 N, 250 N, 8 N. Repor
for each force value.

t thickness

The average compressive thicknesses at 8 N, 250 N, 500 N, 750 N from the three data sets.

The average unloading thicknesses at 500 N, 250 N, 8 N from the three data sets.

© ISO 2018 - All rights reserved
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d) The hysteresis indices:

hysteresis at 250 N =1 —

hysteresis at 500 N =1 —

average unloading thickness at 250 N

average compressive thickness at 250 N
average unloading thickness at 500 N

average compressive thickness at 500 N

14.4 Testreport

In addition to the information required as specified in Clause 16:

a)

report/the 250 N and 500 N hysteresis indices calculated in 14.3 d);

b) plotth

15 Test report

The test report shall contain the following information:

a) reference to this document, i.e. ISO 16840-2:2018;

b) name,

c) date ofissue of the test report;

d) name 3

e) model

numbaqrs, and internal tracking numbers, if available;

f) cushion cover used;

g) prepar
h) charag

i) calculz

j) any defviations from the testmethods defined herein.

16 Discl

hsure requirement

e average compressive and unloading thicknesses calculated in 14.3 b) and 14.3 ¢J.

pddress and accreditation status of the testing institution;

ind address of the manufacturer of the cushion;

ation of the test cushion including set-up and adjustment, and RCLI used for test;
teristics of the test cushion as determined in Clauses 8 to 14;

tions and disclosure of uncertainty as specified in ISO/IEC Guide 98-3

type and nominal size that uniquely describes‘the test cushion, including serial and batch

When disclosing testresults in specification sheets, manufacturers shall include the information below:

a) model

b) cover yiséd during testing;

typeand nominal size that uniquely describes the cushion;

c) date of manufacture of cushion and cover.

16

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=2b399250f33730bc8f2b1b2ccead8db3

ISO 16840-2:2018(E)

Annex A
(normative)

Tapered uniform geometry RCLI

The RCLI is a modified version of an indenter designed in 1995 and is an easily re

producible

geopre aHy—basedindentershape HHHE—OH ombination—ota—cone—anRa—sp e—t0 generate

a representation of human anatomy. The method of cutting the cone and sphere cémjponents is

represented diagrammatically in Figure A.1 and the dimensions of the components andthe cut lines are

tabtilated in Table A.1.

Fabrication of the RCLI may be accomplished as follows using the dimensiens of the cpmponents

spefified in Table A.1.

a) |Turn a cone of the appropriate diameter and taper.

b) [Dress the end to form a hemisphere.

c) |Surface finish to at least N7 (ISO 1302:2002; approximate avierage surface roughness <1|7 pm).

d) [Make the first cut through the cone parallel to the taper&d edge of the cone [Figure A.1 B)]. This cut
shall not be through the small circular end. It should.itveduce the overall length of the |1CLI.

e) |Make a cut that bisects the plane created by she-first cut parallel to the major axis ¢f the cone
[Figure A.1 c)].

f) |The two pieces generated by d) are thenlocated as represented in Figure A.1 d); theseltwo pieces
are then bonded together.

g) |Attach to loading rig.

NOTE This RCLI is intended to approximate adult human anatomy. Other anatomical sizes canh be readily

developed by scaling the dimensions of the RCLI and modifying the loading applied to it. Futyire work is

anticipated to validate other sizes)of RCLI.

© ISO 2018 - All rights reserved 17
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0,5 x D¢

a) b) 0)
F
0,5 X Wi
Y
4
5]
W F
5
d)
NOTE Dimensions aregiven in Table A.1.
Figure A.1 — Assembly of components for RCLI
I'able A.1 — Cone and sphere dimensions
Cushion | Indenter | Indenter | Anterior | Cone | Cone Cone | Height | Major | Minor | Length
width width length | posterior | angle | width | height | with |diameter| diam- | of cone
location firstcut| w/o |sphere | ofcone | eterof | edge
of load sphere cone
(nom.) (W) (Li) (Ir) (2) (W) (He) (Hes) (Dc) (do)
mm mm mm mm ° mm mm mm mm mm mm
400 360 500 127 10 180 367 494 254 124 373
NOTE 1 All tolerances (except cushion width) #2 mm.
NOTE 2 The RCLI is constructed from cones and spheres machined according to Figure A.1. These components are
assembled to form the required shape according to Table A.1.

18
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Annex B
(informative)

Typical ranges for ISO 16840-2 tests and indicative cushion

implications

Table B.T presents typical ranges for the measurement data that have been provided by I3boratories

utiljzing these tests since 2002. HR45 reference foam refers to 75 mm (3 in) thick\fl

urethane

foam with a 45 IFD with no cover. Ranges of measured data are provided for the reference foam as a
megsurement reference to allow test laboratories to assess the results they are getting when applying

the[test methods. The reference foam does not represent target or threshold ¥alues, nor
material or design requirements.

does it set

© ISO 2018 - All rights reserved
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Table B.1 — Typical ranges

Clause and Test overview Expected range o'flyll-)li{:?l-l;::f%i- Cushiop attribute
test type of results guidance
ence foam
Clause 8: Fric- |This measurement provides an 1,8Nto8,0N 2,5Nto5,4N |Slipperiness. High
tional proper- |indication of the slipperiness of the force = less slippery;
ties — Sliding |cushion cover. The result of this test Low force = more
resistance is the force measured at the point slippery.
of slide. :
A more slippery
cushion may in-
crease tenden
slide out of itipn,
but it ma make
transf asier.
les pery cushion
educe the
N ency to slide put
'of position, but mpy
O make transfers mlore
. % difficult.
Clause C.2 Measurement of lateral or forward Lateral force Lateral force |High horizontal J
Frictional stiffness, characterize the interac- @60 s: 60-215 | @608: 184-215 |stiffness = may offfer
propertie§ — |tion between the cushion and the (Note: 5 mm (Note: 5 mm |more stability bu
Horizonta skin following slight perturbations pull data) pull data) also potentially
stiffness in the horizontal forces at the inter- more tissue defort
face between the seat cushion and Forward force”| Forward force mation and shear
: @60s: 484168 | @60s: 152-168 ;
the buttocks. The results of this test Low horizontal
(Noter5mm (Note: 5 mm . -
are the lateral and forward forces at Hdat 1l dat stiffness = may offfer
60 s measured in N. pulidata) pull data) less stability but
also potentially lgss
tissue deformatign
and shear.
Clause 9:Ip- |This test measures the charaﬁ‘i}y Impact 1: Impact 1: Shock absorption|.
pact dampien- |istics of a wheelchair cushionthat 20,00 m/s2 to 21,50 m/s2 to |Higher Impact
ing indicate its ability to reduce impact 44,00 m/s? 2,75 m/s2 1 = harder cushign
loa_ldlng on tlssues_a_ntt%to main- | o b | 1EsERa e on }mE)act. Lower
tain postural stability, The results ratio = better darhp-
3 2t01:14%to | 2to1:14 % to .
of this test are the-average Impact 1 38 142 o ening of energy
and ratio of 2 to Impact 1 as ? e 0 after impact.
a percentag& a plot of smoothed
accelerati gainst time in milli-
seconds
Clause 10: Thefecovery characteristic of a seat | 25 s Recovery | 25sRecovery |The closer the rafio
Recovery cushion indicates the ability of the Ratio: 0,61-1 Ratio: 0,97-1 |is to 1, the faster
Ssion o reurn o s Preloaded |1 200 ecovery |1 200 Recoery| {1 CUtion e
1 f L The eaciilbe of Ratio: 0,88-1,04| Ratio:0,98-1 | -~ ."" ©
aperjodofloading Therosulis of
this test are the average original
thickness of the cushion at the base-
point location of the RCLI in mm, the
average ratio of the 25 s recovery
thickness to the original thickness
at the base-point location, and the
average ratio of the 1,200 s recovery
thickness to the original thickness at
the base-point location.
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contour depth, Ligg overload deflec-

Typical range . .
Clause and Test overview Expected range on HR 45 refer- Cushlop attribute
test type of results guidance
ence foam
Clause 11: The overload test measures the Loaded Contour | Loaded Contour | The depth a person
Loaded con- |[amount of deflection resulting Depth: 10-90 | Depth: 40-45 |sinks into the cush-
tour depth from increases in load of 33 % and Lon: 0-15 Lion: 5-10 ion.
and overload |66 % over the nominal test load. s il
deflection The results of this test are loaded L225: 0-10 L25:5

Tiom and L7275 overtoad defiection
measured in mm.

AO

Clajuse 12:
Wiﬁer spillage

This test determines the time for
penetration of liquids through the
cover (strike-through).

No range data
available

Spillresis

tance.

Clajse 13: Bio- | This test method specifies how to No range data (bb‘v A pass/fall criterion
compatibility |testthe biocompatibility of cushion available ,\@ applies to|avoid cre-
components that could make direct ating biolpgical harm
contact with the skin in normal use, %C) to human|tissue.
or if misused or if there is a failure \
to contain cushion components such 5\
that they make skin contact. This test Q
is also intended to demonstrate bio- Q
compatibility if cushion components \Q
make contact with open wounds. c\\}
Clajuse 14: Hysteresis is a measure of the ener- 250 N 250N The ability for a
Hysteresis gy lost to the cushion during a cycle Hysteresis: Hysteresis: |cushion t¢ maintain
of loading and unloading. The results 2,8-36,8 25,3-36,8 its suppoiftive force
of this test are the 250 N and 500 N after being loaded.
o 500N 500 N S
hysteresis indices as a %. . . Lower ratjio = less en-
Hysteresis: Hysteresis: erav lost o cushion
2,8-31,0 15,9-31,0 8y '
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