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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
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Part 7:

mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. Publication as

| Standard requires approval by at least 75 % of the member bodies casting a vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

O was prepared by Technical Committee ISO/TC 173, Assistive products for persons with disa
ee SC 1, Wheelchairs.

 edition cancels and replaces the first edition (ISO £176-19:2001), most clauses of which
cally revised.

pnsists of the following parts, under the generaliitle Wheelchairs:
Determination of static stability

Determination of dynamic stabilityof-electric wheelchairs
Determination of effectiveness.of brakes

Energy consumption of electric wheelchairs and scooters for determination of theoretical dista

Determination ofdimensions, mass and manoeuvring space
Determination of maximum speed, acceleration and deceleration of electric wheelchairs

Measurement of seating and wheel dimensions

the

ards
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ave

nce
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PRaniiramante and tact mathaode for cfatin imnant and fotiniin ofrnnatheo
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Part 9:

Climatic tests for electric wheelchairs

Part 10: Determination of obstacle-climbing ability of electrically powered wheelchairs
Part 11: Test dummies

Part 13: Determination of coefficient of friction of test surfaces

and test methods

Part 14: Power and control systems for electrically powered wheelchairs and scooters — Requirements
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— Part 15: Requirements for information disclosure, documentation and labelling
— Part 16: Resistance to ignition of upholstered parts — Requirements and test methods
— Part 19: Wheeled mobility devices for use as seats in motor vehicles

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

— Part 22: Set-up procedures

— | Part 23: Requirements and test methods for attendant-operated stair-climbing devices
— | Part 24: Requirements and test methods for user-operated stair-climbing devices

— | Part 25: Requirements and test methods for batteries and their chargers(#or electrically powered
wheelchairs and motorized scooters

— | Part 26: Vocabulary

A technical report, ISO/TR 13570-1, is also available, giving a simplified explanation of thege parts of
ISO|7176.
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Introduction

Transportation safety research has shown that the vehicle seat is an important part of the occupant-restraint
system and therefore plays a key role in reducing the risk of serious injuries to vehicle occupants in many
types of vehicle crashes. In particular, the seat needs to allow and facilitate the proper positioning of belt
restraints on the skeletal reglons of the occupant not add to occupant loads during impact Ioadlng, and
provide effq F T jons
throughout p crash. People with physical dlsab|I|t|es must often remain in thelr wheelchairs whilst travelllrg in
motor vehigles as drivers or passengers. Since many wheelchairs were not designed for thjs\purppse,
wheelchair{seated occupants are often at higher risk of injury in crashes than are people seated in sgats
provided by the vehicle manufacturer.

and
part
ning
test

ISO 10542{1 provides design, performance, labelling, and the manufacturer’s literature requirements,
specifies agsociated test methods, for wheelchair tiedown and occupant-restraint systems (WTORS). This
of 1ISO 717p addresses the seating part of wheelchair-user occupant-protection(systems by establis
design, pefnformance, labelling, and the manufacturer’s literature requirementsyas well as associated
methods, fgr wheelchairs that may be used as seats in motor vehicles.

able
the
d of
oint

Whilst wheglchairs may be secured by various types of tiedown and secdrement systems that were avail
throughout the world at the time this part of ISO 7176 was developed, effective wheelchair securement in
real world requires compatibility of the wheelchair tiedown system available in the vehicle and the metho
securement provided on the wheelchair. At the time that this part,of 1ISO 7176 was developed, the four-f

strap-type {
securing a

wheelchairg
tiedown syg
However, th
by other me

To evaluats
testinga w
wheelchair
crash and

vehicles oc
vehicle spg
impacts mig

This part of

does not prlovide the"wheelchair occupant with the same level of crash protection in a frontal impact ag

edown was considered to be the most effective, common, and universally adaptable systen
wide range of wheelchair types and sizes. For these reasons, this part of ISO 7176 requires
intended for use as seats in motor vehicles.provide for securement using a four-point strap-
tem by providing at least four designated seeurement points, with two in front and two in the b|
is part of ISO 7176 also provides for evaluating wheelchairs that are also designed for securen
thods, such as docking-type securement.systems.

the crashworthiness performance-of a wheelchair, Annex A specifies procedures for dynami
heelchair loaded with an appropriate-size crash-test dummy using a 48 km/h crash pulse with

njury statistics, which show”that more than 50 % of all serious injuries to occupants of m
cur in frontal crashes, and that more than 95 % of frontal crashes result in a longitudinal chang
ed of less than 48 km’h. Dynamic performance for forward-facing wheelchairs in rear and
ht be addressed in-future International Standards.

ISO 7176 haslalso been developed with the recognition that the use of a pelvic-belt restraint a

for
that
ype
ack.
nent

cally
the

secured facing forward on the'impact sled. This test is based on well-documented motor vehicle

otor
ein
side

one
the

use of both| pelvicbelt’and shoulder-belt restraints. Therefore, the provisions and test methods of this part of
ISO 7176 are based on the use of both pelvic- and shoulder-belt-type restraints.
AIthough the fUul'[JUillt strap-type tredown system—was considered—toethemost—common—and—umiversal

method for effectively securing a wide range of wheelchairs at the time this part of ISO 7176 was developed, it
is a method of wheelchair securement that requires the involvement of a second person and cannot be
implemented by the wheelchair occupant. Accordingly, it is desirable to progress toward a securement method
that can be implemented independently by the wheelchair-seated passenger who may travel in different public
transportation and private vehicles. As a step toward this goal, this part of ISO 7176 includes a normative
annex (Annex F) that establishes universal docking interface geometry (UDIG) for securement points on
wheelchairs when it is intended for the wheelchair to be secured by docking-type securement devices in public
transportation and/or multiple private vehicles.

Finally, this part of ISO 7176 can be viewed in the totality of daily wheelchair use and the range of standards
to which all wheelchairs are expected to comply. Wheelchairs are designed primarily to serve as effective
mobility devices and, in that respect, they must first conform to the applicable requirements set forth in other

Vi © 1SO 2008 — All rights reserved
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parts of the ISO 7176 series. Transportation is only one of many daily activities that introduce unique
circumstances and requirements that wheelchairs and wheelchair occupants may experience. Wheelchair
products that comply with this part of ISO 7176 will have additional features that provide increased levels of
occupant security and safety whilst their occupants are riding in motor vehicles. However, a wheelchair's
failure to comply with this part of ISO 7176 cannot be used to limit access to, and availability of, motor vehicle
transportation for wheelchair users.
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Wheelchairs —

Part 19:
Wheeled mobility devices for use as seats in motor vehicles
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reqlirements for wheelchair labelling, presale literature, user instructions and user warnings. |

conm
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Scope
part of ISO 7176 applies to all manual and powered wheelchairs, including scooters, which, ir
- primary function as wheeled mobility devices, are also likely to be used as'\forward-facing se
cles by children and adults with a body mass equal to or greater than, 22 kg. This part g
Cifies wheelchair design requirements, performance requirements .and associated test mg

plete wheelchairs, including a base frame and seating system,as-well as to wheelchairs eq
on adaptive components designed to facilitate compliance with-ene or more of the requiremen

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For- uhdated references, the latest edition of the
iment (including any amendments) applies.

3795, Road vehicles, and tractors and-machinery for agriculture and forestry — Determinatio
aviour of interior materials

6487, Road vehicles — Meastlirement techniques in impact tests — Instrumentation
7176-5, Wheelchairs — Part 5: Determination of dimensions, mass and manoeuvring space

7176-15:1996, Wheé€lchairs — Part 15: Requirements for information disclosure, docume
lling

7176-22:2000, Wheelchairs — Part 22: Set-up procedures
7176-26:2007, Wheelchairs — Part 26: Vocabulary

10542-1, Technical systems and aids for disabled or handicapped persons — Wheelchair f

addition to
ats in motor
f 1ISO 7176
thods, and
[ applies to
uipped with
S.

For dated
referenced

h of burning

ntation and

jedown and

occupant-restraint systems — Part 1: Requirements and test methods for all systems

ISO 10542-2, Technical systems and aids for disabled or handicapped persons — Wheelchair tiedown and
occupant-restraint systems — Part 2: Four-point strap-type tiedown systems

FMVSS 209:2004, Standard No. 209, Seat belt assemblies. Federal Motor Vehicle Safety Standards, 49 CFR

571

.209, 1 October, 2004

ECE Regulation 16, Uniform provisions concerning the approval of safety belts and restraint systems for adult
occupants of power-driven vehicles, Revision 3, Amendment 2, 16 August 1993

© 1SO 2008 — All rights reserved
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

add-on components

hardware that is attached to the wheelchair frame subsequent to sale by the wheelchair manufacturer, in a
manner that requires the use of tools for removal, in order to enhance design and/or performance of the
wheelchair

3.2
adult
person having a mass equal to or greater than 43 kg

3.3
anchor point
location on ja vehicle interior component, floor, wall, wheelchair, or wheelchair tiedown, to whieh an anchorage
is attached

3.4

anchorage
assembly gf components and fittings by which loads are transferred directly from the wheelchair tiedown to
the vehicle) or from the occupant restraint to the vehicle, wheelchair, wheglchair tiedown, or vehicle int¢rior
component

3.5
anthropomorphic test device
ATD
articulated physical analogue of the human body used to represent a wheelchair occupant in a test

3.6
belt
length of wgbbing material used as part of an occupant restraint or postural support device

3.7
child
person having a mass equal to or greaterthan 22 kg and less than 43 kg

3.8
clamp-type tiedown
method of |wheelchair tiedown or securement that uses only mechanical linkages and/or grips requfring
manual posjtioning and teénsioning of the end fittings to the wheelchair

3.9
docking-type tiedown
docking-type securement
method of wheélchair tiedown by which portions of the wheelchair structure, or add-on components fastgned
to the wheelchair, align, mate and engage with a docking tiedown device fastened to the vehicle, upon
manoeuvring the wheelchair into position in the vehicle

NOTE Securement of the wheelchair may occur automatically during wheelchair engagement, or could require
manual intervention through operation of a mechanical lever or electrical switch. Release of the wheelchair will usually
require operation of a mechanical lever or electrical switch.

3.10

docking tiedown device

docking securement device

assembly of fixtures and components designed for installation in motor vehicles for the purpose of securing a
wheelchair by engaging with, and locking onto, securement points on the wheelchair frame or on wheelchair
securement adaptors attached to the wheelchair frame

2 © 1SO 2008 — All rights reserved
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3.11

exc

ursion

horizontal movement of an ATD or wheelchair during a test relative to its initial position on an impact sled

3.12

forward-facing
orientation in which the wheelchair-seated occupant faces the front of the vehicle with the wheelchair
reference plane within 10° of the longitudinal axis of the vehicle

3.13
four-point tiedown
whdelchair tiedown that attaches to the wheelchair frame at four separate securement point

atta

3.14
fou

ches to the vehicle at four separate anchor points

-point strap-type tiedown

fourrpoint tiedown that uses four strap assemblies to secure the wheelchair in the vehicle

3.14
H-p
one
(AT
the

dev

3.17

pint

of a pair of points located on the left and right sides of the pelvic region-of an anthropomorphig
D) that represent the approximate locations of the human hip joint centre in the side views, as
ATD manufacturer

3.1 :11
head restraint

ce intended to limit rearward excursion of the wheelchair ‘occupant’s head in a vehicle impact

impact simulator

dev
ors

3.1
im

ce for accelerating, decelerating, or a combination of decelerating and accelerating, a section
mulated vehicle structures, including instrumentation for measuring data required by this stand

ct sled

part of an impact simulator on which.components can be mounted for impact testing

31

occlupant restraint
sysfem or device intended to restrain a motor-vehicle occupant during an impact in order to prevegnt ejection,
and|prevent or minimisée contact with the vehicle interior components and other occupants

3.2

pelyic-belt restraint
lap-belt restraint
assembly 'of webbing and hardware intended to maintain an occupant in a seat during a crash

s and also

test device
specified by

of a vehicle
ard

NOTE See Figure 1.
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Key

1 shouldef
2  pelvic-bg

NOTE 1

Figure 1

3.21

point P
side-view p
lightweight
reference p
of the seat

NOTE S

Fbelt restraint
It restraint

ee Figure 2.

[he use of a pelvic-belt restraint only is not recommended.

A

200

A

Y

— Three-point-belt restraint comprising a pelvic-belt restraint and a shoulder-belt restraint
that connect together near the hip of the occupant

rojection of a point that lies at the cross-sectional centre of a 100 mm diameter, 200 mm Ipng,
(max. 0,5kg) cylinder positioned with the longitudinal axis perpendicular to the wheelghair
ane, such that the curved surface of the cylinder:Contacts the back support and the upper surface

Dimensions in millimgtres

Key

T -

point P

o o

Wheelchair ground plane.

cylinder, diameter 100 mm

Wheelchair reference plane.

Figure 2 — Wheelchair reference point P and wheelchair reference and ground planes

© 1SO 2008 — All rights reserved
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3.22
postural support device
component and/or belt used to support a person in a desired seated position during normal wheelchair use

NOTE Postural support devices are not designed or intended to provide occupant restraint in a vehicle impact

3.23
power(ed)
systems which are operated by means of an energy source other than manual effort

3.24
securement points
poirts on the wheelchair to which wheelchair tiedowns are connected

3.2

shaulder-belt restraint
uppger torso restraint
portion of the occupant restraint intended to limit movement of the head and chest‘by application of restraint
forces to either or both clavicles

NOTE See Figure 1.
3.2

strap
lengdth of webbing material used in a wheelchair tiedown

3.27
surfogate tiedown
whdelchair securement system used during wheelchair testing to simulate commercial tiedown systems

NOTE Guidelines for designing surrogate tiedowns are provided in Annex E.

occyipant-restraint assembly with three anchorages comprised of both a pelvic-belt restraint and a diagonal

typg of wheelchair seat design that allows the complete seat structure to rotate in the wheelchajr reference

uniyersal docking interface geometry
UDIG

specifications for the size, shape, and location of wheelchair securement points, including surrounding clear
zones, intended for use with a variety of docking tiedown devices installed in a wide range of vehicles

3.31
UDIG adaptor
wheelchair tiedown adaptor that conforms to the UDIG specification in Annex F

3.32

wheelchair footprint

space outlined on the horizontal wheelchair ground plane by projecting vertically down from the outermost
edges of the structural members that comprise the mobile base and seat of the wheelchair

© 1SO 2008 — All rights reserved 5
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wheelchair ground plane
plane representing the surface on which the wheelchair rests

NOTE

3.34

See Figure 2.

wheelchair reference plane
vertical plane in the longitudinal centreline of the wheelchair

NOTE

See Figure 2.

3.35

wheelchai
wheelchai
device or s\

NOTE )
mechanical g

]

tiedown
securement
stem designed to secure a forward-facing wheelchair in place in a motor vehicle

[he vehicle-anchored tiedown component may be installed using either permanent fasteners or by usi
oupling that allows for position adjustment for different wheelchairs.

3.36

wheelchai
wheelchai
hardware
securemen

3.37

wheelchairn tiedown and occupant-restraint system

WTORS
complete rg
and a belt-t

4 Desig

41 Whe

411 The
four-point g
points, two
and the perj

NOTE |
using other n

41.2 |Ifa
public trans

1

tiedown adaptor

securement adaptor
at is attached temporarily or permanently to the wheelchair ftrame to accommodate wheeld
by a wheelchair tiedown device

straint system for wheelchair-seated occupantstéomprised of equipment for wheelchair tied
ype occupant restraint

n requirements

plchair securement

wheelchair shall be designed to provide for forward-facing securement in a motor vehicle usi
trap-type tiedown system that complies with ISO 10542-2 using a minimum of four securen
at the front and two-at the rear, that conform to the geometric specifications set forth in Anng
formance requirements in Clause 5.

nethods ofwheelchair securement, including docking-type securement devices.

wheélehair is intended by the manufacturer to also be secured by a docking securement devig
pertation and/or different private vehicles, the securement points on the wheelchair and/or of

wheelchair

ng a

hair

pwn

g a
hent
X B

h addition to.complying with this subclause, the wheelchair can be designed for forward-facing securement

e in
the

tiedown. ndnpfnre shall conform to the elnnr‘ifinnfinne set forth in Annex F and the pnrfnrm’

nce

requirements in Clause 5.

4.2 Occupant restraints

4.21

Wheelchair-anchored pelvic-belt restraint

If a wheelchair-anchored pelvic-belt intended for use as an occupant restraint in a vehicle is provided as part
of the wheelchair, when placed on the ATD in accordance with the set-up procedures for the frontal-impact
test of Annex A, it shall

a)
the hor

izontal, as indicated in Figure 3, and

have its anchor points located so that the projected side-view angle of the belt is between 30° and 75° to

© 1SO 2008 — All rights reserved
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b) provide for adjustment of the pelvic-belt restraint that allows for increasing the length and decreasing the
length as specified in Table 1.

NOTE 1 A steeper (larger) pelvic-belt restraint angle within the preferred zone shown in Figure 3 is desirable.

NOTE 2 At least 25 mm of webbing must extend through any fitting where adjustment takes place at all times during
testing.

Table 1 — Requirements for pelvic-belt-restraint shortening and lengthening

Dimensions in millimetres

Faareabelt [ oo el
6-year-old child 100 100
10-year-old child 100 100
small adult female 100 100
midsize adult male 200 200
large adult male 200 200
a8  See Table A1.
b Atleast 25 mm of webbing must extend through any fitting where adjustment takes place at
all times during testing.

o

. ZN

w7/

R
Y

NOTE The angles indicated are obtained by projecting the angle of the pelvic-belt restraint onto a vertical plane that
is parallel to the wheelchair reference plane.

Figure 3 — Range of required angles of wheelchair-anchored pelvic-belt restraint when installed on
the appropriate-size ATD used in the test of Annex A

© 1SO 2008 — All rights reserved 7
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4.2.2 Wheelchair-anchored shoulder-belt restraint

If a wheelchair-anchored shoulder-belt restraint intended for use as an occupant restraint is provided as part
of the wheelchair, when installed on the ATD in accordance with the set-up procedures for the frontal-impact
test in Annex A, it shall be designed to

a) fit over the shoulder and across the chest, passing through the 100-mm-wide shaded zone of the ATD
used in the test of Annex A, as illustrated in Figure 4,

b) have an upper anchor point or upper guide point at, or above, the shoulder of the ATD used in the test of

Annex A,
c) locate the shoulder-belt restraint/pelvic-belt restraint junction at least as far from the ATD centreling as
shown fin Table 3,
d) providg adjustment in the shoulder-belt restraint that allows for increasing and decreasingthe length as
specifigd in Table 4,
NOTE At least 25 mm of webbing must extend through any fitting where adjustment takes place at all times diiring
testing.
Dimensions in millimetres
N
Key
1 ATD centreline
2 centre of sternum (measured from seating surface with ATD in upright seated posture)
NOTE The shoulder-belt restraint angle of 55° is relative to the horizontal and is measured in the frontal plane.

Values for the centre of the sternum dimension for each ATD size are given in Table 2.

Figure 4 — Location of shoulder-belt restraint on occupant's torso

© 1SO 2008 — All rights reserved
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Table 2 — Height of centre of sternum from seat surface for each ATD size

Dimensions in millimetres

ATD size @ Centre of sternum
6-year-old child 275
10-year-old child 325
small adult female 353
midsize adult male 406
farge-aduit-mate 432
a8  See Table A.1.

Table 3 — Minimum distance of the shoulder-/pelvic- belt restraint junction
from the ATD centreline

Dimensions in millimetrés

6-year-old child 150
10-year-old child 150
small adult female 150
midsize adult male 200
large adult male 200
a8  See Table AA.

Table 4 — Requirements for shoulder-belt-restraint shortening and lengthening

Dimensions in millimetres

Roureatett [ Requradvat
6-year-0ld child 250 150
10-year-old child 250 150

small adult female 250 150

midsize adult male 300 200

large adult male 300 200

8  See Table A1.

b Atleast 25 mm of webbing must extend through any fitting where adjustment takes place at
all times during testing.

4.2.3 Accommodation of vehicle-anchored occupant belt restraints
The test methods and performance criteria of Annex D shall be used to score and rate the wheelchair with

regard to accommodating the proper use and placement of vehicle or tiedown-anchored belt restraints. The
results shall be disclosed in the manufacturer’s presale literature in accordance with 6.2.
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Whether or not a wheelchair caters for the use of a vehicle-anchored lap-belt or lap-plus-shoulder-belt
restraint, it is important to design the wheelchair frame and seating system to facilitate the proper use and
placement of vehicle-anchored lap- and shoulder-belt restraints on the wheelchair user. Proper placement of
the lap-belt restraint is low down near the thigh-abdominal junction, and proper placement of the shoulder-belt
restraint is over the near middle of the shoulder and diagonally across the middle of one shoulder, with a
connection to the lap-belt restraint near the hip of the user opposite the shoulder where the belt restraint
crossed over. All belt restraints should make good contact with the occupant’s body and not be held away by

wheelchair components.

Use of a head restraint that is part of the wheelchair is recommended to reduce the risk of neck injuries in rear
impacts. To be effective, the head restraint should be padded and be positioned within 50 mm of the back of

the occupapt’s head, with the centre of the head restraint at least as high as the most rearward point_on

back of the|head (i.e. the occiput) during normal travel.

5 Performance requirements

5.1 Wheeplchair-anchored belt restraints

All webbing, metal parts, buckles, release mechanisms and adjustment mechanisms of wheelchair—anch
belt restraints shall conform to applicable subsections of either ECE Regulation. No. 16, and/or FMVSS
as indicated in Tables 5 and 6, respectively, or as specified in equivalent mutually recognised regulations.

All webbing of wheelchair-anchored belt restraints and postural belts shall have a burning rate not excee

100 mm/minp when tested as specified in ISO 3795.

Table 5 — Applicable subclauses of'ECE Regulation No.16

Subclause Component Subject

ECE No. 16 tests

the

bred
09,

ding

referenced
6.2.1.1 rigid parts sharp edges —
6.2.1.2 rigid parts corrosion 7.2
6.2.1.4 rigid parts cold impact test 7.5.4
6.2.2.1 buckles correct use and size —
6.2.2.2 buckles closing/releasing 7.8.2
6.2.2.3 buckles cold mating 753
6.2.2.4 buckles repeated testing 7.7
6.2.3.2 adjustment devices | micro-slip —
6.2.3% gg}fj‘;‘aizag:vice force 756
605 varioqs belt- performance 79 76.1 thru 7.6.4

resirdint retrdClors

6.2.6 preloading devices |performance 7.2,79.2
6.3.1 belt restraints general specifications —
6.3.2 belt restraints strength 7411,74.2
6.3.3 belt restraints strength 741,742
6.4.2 belt restraints strength 74.16,74.2,7.5

10
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5.2

All

a)

b)

Subclause Component Subject FM:LSf:rgggt::sts
S4.1 (d) hardware burrs and sharp edges —
S4.1 (e) release mechanism design —
S4.1 (h) webbing unravelling —
S4.2 (a) webbing belt width S5.1(a)
S4.2 (b) webbing breaking strength S5.1(b)
S4.2 (c) webbing elongation S5.1(c)
S4.2 (d) webbing abrasion resistance S5.1(d), S5:3(c)
S4.2 (d) webbing abrasion resistance S5.1(d)
S4.2 (e) webbing light resistance S5.1(e)
S4.2 (h) webbing stain resistance S5.1(h)
S4.3 (a) hardware corrosion resistance S5.2(a)
S4.3 (b) hardware temperature resistance S5.2(b)
S4.3 (d) buckle release release force S5.2(d)
S4.3 (e) adjustment device adjustmentforce S5.2(e)
S4.3 (f) tilt-lock devices locking\angles S5.2(f)
S4.3 (g) buckle latch separation force S5.2(g)
S4.3 (i) belt restraint retractor _tf\performance S5.2(i)
S4.3 (j) belt-restraint retractar | performance S5.2(j)
S4.3 (k) belt-restraint retractor performance S5.2(k), S4.4
S4.4 (a) pelvic-belt restraint performance S5.3(a)
S4.4 (b) three-point-belt restraint | performance S5.3(b)

Frontal impact

test.

vheelchairs shall comply with a); compliance with b) is optional.

When tested)in accordance with Annex A using a four-point strap-type tiedown that co
ISO 1054252;the requirements of 5.2.1 and 5.2.2 shall be met during and after the test.

If a wheelchair is tested in accordance with Annex A using other methods of securement
docking-type securement device, the requirements of 5.2.1 and 5.2.2 shall be met during a

mplies with

such as a
nd after the

5.2.1 During the test

NOTE

The horizontal excursions of the ATD and the wheelchair with respect to the impact sled shall not exceed
the limits in Table 7 at any time during the test.

If the wheelchair is tested with a vehicle-anchored pelvic-belt restraint intended for restraint in a motor
vehicle, then the knee excursion shall exceed the wheelchair point P excursion as follows (see Table 7):

anee /ch > 1,1

the wheelchair occupant.

© 1SO 2008 — All rights reserved
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c) Batteries of powered wheelchairs, or their surrogate replacement parts shall

1) not move completely outside the wheelchair footprint, and

2) not move into the wheelchair user's space (e.g., shall not contact the back of the ATD's legs).

Table 7 — Horizontal excursion limits

Dimensions in millimetres

Xinee is th
the
Xheadr 1S th
timg
Xieaqr 18t
mog
NOTE Se¢

contrast mari

targpt at the time of peak wheelchair excursion.

Measurement Excursion 6-year-old child | 10-year-old child| Small adult Midsize and large
point variable ATD ATD female ATD adult ATD
Wheelchair point P X 150 175 200 200
ATD knee centre Xinee 300 325 375 376
ATD front of head XheadF 450 500 550 650
ATD back of head Xheadr -350 -400 —-400 -450
Xoe is the horizontal distance relative to the sled platform between the point P target on the wheelchair at time 1y, to the pojnt P

e horizontal distance relative to the sled platform between the ATD knee-joint target atdime’z,, to the knee-joint targ
ime of peak knee excursion.

e horizontal distance relative to the sled platform between the most forward point 'en the ATD's head above the nos
t,» to the most forward point on the ATD's head at the time of peak head excursian.

e horizontal distance relative to the sled platform between the most rearward*point on the ATD's head at time ¢, tq
t rearward point on the ATD's head at the time of peak head excursion.

the last paragraph of A.4.11 which describes how to estimate the point P excursion when it is not possible to pla
er at point P.

Pt at

e at

the

ce a

5.2.2 Aftqr the test

a) The wh
the wh
to the

b) The wh

¢) Rigid ¢
be com

d) Wheelc
produc

e) Primar
a back

NOTE I

eelchair shall remain in an upright position on the test platform, and the ATD shall be retaing
belchair in a seated posture, as determined by the ATD torso being oriented at not more than
ertical when viewed from any direction.

eelchair securement points shall not show visible signs of material failure.

omponents, fragments or.accessories of the wheelchair with a mass in excess of 100 g shal
pletely separated from thé wheelchair.

hair componenis-that may contact the occupant shall not fragment or separate in a manner
bs sharp edges)defined by as having a radius of less than 2 mm.

load-carfying components of the wheelchair shall not show visible signs of failure, unless the
Ip system to provide support.

din

45°

not

that

e is

ered

[ half 'or more of the layers in a plywood seating system do not crack or fail, the seating system is consid

to have adeqg

uate backupn sunnort
Ll Ll

f)  Locking mechanisms of tilting seating adjusters shall not show signs of failure.

g) Removal of the ATD from the wheelchair shall not require the use of tools, other than a hoist to lift the

ATD.

h) Releas

e of the wheelchair from the tiedown system shall not require the use of tools.

i) The post-test height of the average of left and right ATD H-points relative to the wheelchair ground plane
shall not have decreased by more than 20 % from the pretest height.

i) The wheelchair and its components shall not cause partial or complete failure of the webbing of any of the

WTOR

12

S assemblies during the test.
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5.3 Accessibility of securement points intended for use with four-point strap-type tiedowns
with hook-type end-fittings

When tested in accordance with Annex C, each wheelchair securement point intended for use with a four-
point strap-type tiedown shall

a)

b)

allow one-handed attachment and engagement of the hook gauge specified in Figure C.2 within a time

period of 10 s, and

allow one-handed disengagement and removal of the same hook gauge within a time period of 10 s.

Sec
ass
dets

5.4

The)
acc

ISO

6.1

urement points on wheelchairs should also be provided with sufficient clear space to allow)w
pciated end-fittings of tiedown assemblies without hook end-fittings to be easily inserted-and
ched.

Accommodation of vehicle-anchored belt restraints

wheelchair shall be tested for accommodation of vehicle-anchored oOccupant-restraint

7176-15 applies with the addition of the information given.in 6.1 to 6.3.

Identification and labelling

the location of securement points for four-paint strap-type tiedowns, using the symbol in Figure
— each symbol has an overall height of at least 12 mm,
— the line width used to make the)symbol is between 10 % and 20 % of the overall symbol h

— the symbol is of sufficient contrast to the background to be visible in normal room ligh
distance of 1 m.

For wheelchairs intended to provide attachment points for tiedowns in addition to the four-poin
affix appropriate @arkings or labels to indicate the locations of any additional securement po
method of sectrement to be used.

Indicate that the wheelchair complies with the requirements specified in ISO 7176-19:2008.

Affix '@ label to any belt restraints anchored to the wheelchair that are intended for use as 3
réstraint in a vehicle to indicate that they conform to ISO 7176-19:2008.

brdance with Annex D and the resulting rating shall be reported in the product presale literature]

ebbing and
attached or

systems in

Identification, labelling, user instructions, warning, and disclosure requirements

The wheelchair and/or its components shall be-provided with permanent labels or markings that indicate

b 5, where

eight, and

ting from a

t strap-type,
nts and the

n occupant

Affix a label to any postural support belt supplied by the wheelchair manufacturer that is not

intended to

be used as an occupant restraint in a moving vehicle to indicate that it should not be relied upon for

occupant restraint in a moving vehicle.

© 1SO 2008 — All rights reserved
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Dimensions in millimetres

=12

\
©

Figure 5 — Symbol required at each four-point strap-type securement point

6.2 Presple literature

In addition fo the requirements in ISO 7176-15, the wheelchair manufacturer's presale literature shall inclugle:

a) a statement that the wheelchair is designed to be secured facing forward when used as a seat in a motor
vehiclel and that it complies with the requirements of ISO 7176-19:2008;

b) a descfiption of the types of tiedowns that are suitable for use with the wheelchair (i.e., four-point sfrap-
type, clamp systems, specific type of docking system, etc.);

c) a statement that ease of access to, and manoeuvrability in, motorvéhicles can be significantly affectef by
wheelcdhair size and turning radius, and that smaller wheelchairs and/or wheelchairs with a shorter turhing
radius |will generally provide greater ease of vehicle access and manoeuvrability to a forward-faging
position;

d) a statgment of whether the wheelchair provides, has been tested with, and can be used with, [any
manufacturer-designated wheelchair-anchored belt restraints;

e) the rating of the wheelchair's accommodation of vehicle-anchored belt restraints based on the [test
methods of Annex D.

6.3 Usenand maintenance instructions

Instructions| shall be provided with-each wheelchair in at least one of the official languages of the countty in

which the Wwheelchair is marketed. These instructions shall include the following statements, descriptipns,

illustrations|{and warnings.

6.3.1 The user instructiens shall include statements that

a) the wheelchairis'designed to be forward-facing when used as a seat in a motor vehicle,

b) the wheelchair conforms to the requirements of ISO 7176-19:2008, and

c) wheelchair users should transfer to the vehicle seat and use the vehicle-manufacturer-installed restraint

systems whenever it is feasible, and the unoccupied wheelchair should be stored in a cargo area or
secured in the vehicle during travel.

6.3.2 The user instructions shall include descriptions of

a)

b)

14

the types of tiedown systems that are suitable for use with the wheelchair (i.e. four-point strap-type, clamp

system

s, specific type of docking system, etc.),

the locations of all wheelchair securement points used in the frontal impact tests of Annex A and the
markings used to identify them,
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c) Dbelt-restraint anchor-point locations, if any, and the specifications for anchorage hardware and fasteners
that are compatible with the anchor points,

d) how the wheelchair is to be secured in a vehicle,
e) the types of tiedown end-fittings that are compatible with the wheelchair securement points,
f)  the correct positioning of occupant belt restraints on the user, including statements that
1) the pelvic-belt restraint should be worn low across the front of the pelvis, so that the angle of the

pelvic-belt restraint is within the preferred zone of 30° to 75° to the horizontal, similar to that shown in
Figure 3,

2) a steeper (greater) angle within the preferred zone is desirable (see 4.2.1),

3) Dbelt restraints should not be held away from the body by wheelchair componénts or pafts, such as
the wheelchair armrests or wheels, together with an illustration similar to that-of Figure 6,

4) shoulder-belt restraints should fit over the shoulders, similar to the illustration provided in Figure 7,
5) belt restraints should be adjusted as tightly as possible, consistentwith user comfort, and
6) belt webbing should not be twisted when in use,

g) |the recommended settings for any adjustable parts, including, where applicable, seat angd back rest
positions, when the wheelchair is in use in a motor vehicle;,

h) [the wheelchair mass, as measured in ISO 7176-5,

i) [the maximum recommended user mass.

6.3.3 The user instructions shall include.illustrations of

a) |the incorrect placement of belt restraints, as shown in Figure 6 as an example,

b) |the correct placement of belfrestraints, using an illustration similar to Figure 7 as an example,

c) |the locations of securement points for each type of tiedown method for which the wheelchgfir has been
designed and successfully tested.

6.3.4 The user insStructions shall include warnings, in 12-point font or larger, that

a) |the wheelchair complies with the requirements of ISO 7176-19:2008 and, as such, has begn designed
and tested’for use only as a forward-facing seat in a motor vehicle,

NOTEA Compliance with this standard does not preclude using the wheelchair facing rearward in larde accessible
vehitles’equipped with rear-facing wheelchair passenger stations

b) the wheelchair has been dynamically tested in a forward-facing orientation with the ATD restrained by
both pelvic and shoulder belts (e.g. a shoulder belt as part of a three-point belt restraint),

c) both pelvic- and shoulder-belt restraints should be used to reduce the possibility of head and chest
impacts with vehicle components,

d) in order to reduce the potential of injury to vehicle occupants, wheelchair-mounted trays not specifically
designed for crash safety should

1) be removed and secured separately in the vehicle, or
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f)

9)

h)

16

2) be secured to the wheelchair but positioned away from the occupant with energy-absorbing padding
placed between the tray and the occupant,

when possible, other auxiliary wheelchair equipment should be either secured to the wheelchair or
removed from the wheelchair and secured in the vehicle during travel, so that it does not break free and
cause injury to vehicle occupants in the event of a collision,

postural supports should not be relied on for occupant restraint in a moving vehicle, unless they are
labelled as being in accordance with the requirements specified in ISO 7176-19:2008,

the wheelchair should be inspected by a manufacturer's representative before reuse following
involvement in any type of vehicle collision,

alteratipns or substitutions should not be made to the wheelchair securement points or to structural [and
frame parts or components without consulting the wheelchair manufacturer,

spill-prpof sealed batteries, such as "gelled electrolyte," should be installed on powered Wheelchairs when
used in a motor vehicle, and

care should be taken when applying the occupant restraint to position the seatbelt buckle so that| the
releasq button will not be contacted by wheelchair components during a crash:

Jelt restraints :
‘not be held awayfrom"
the body by wheelchair

components such a

Figure 6 — lllustration of improper belt-restraint fit
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Belt restraints should make
full contact with the shoulder,
chest, and pelvis and
pelvic belts should be
positioned low on the pelvis

2 near the thigh-abdominal

7

The
com

71

7.2

& junction.
s ] [
@
Figure 7 — lllustration of proper belt-restraint fit

Documentation of compliance

wheelchair manufacturer shall maintain documentation,«including test reports, that provide

evidence of

pliance to the design and performance requirements 6f\this part of ISO 7176. This documentation shall
incliide the information listed in 7.1 through 7.3.

General

following shall be included in the report of(€ach test conducted in accordance with this part of
a reference to this part of ISO 7176;

the name and address of the testing institution;

the date of issue of the test.report;

a unique test report number shown on each numbered page;

the name of thé~“manufacturer, the product type and designation, and the serial number
wheelchair and\the WTORS used;

a photograph of the complete test set-up.

Frontal impact test

SO 7176:

of the test

The

test report for the frontal impact shall also include

the measured or calculated value of the test velocity change,

descriptions and photographs of the WTORS and wheelchair as set up prior to the test,
settings used for adjustable parts, including seat and backrest angles and locations,

a graph of the impact sled deceleration plotted against time superimposed on Figure A.1,

the test results as specified in 5.2, and

a statement as to whether or not the wheelchair met the requirements of 5.2 and any other relevant

observations.

© 1SO 2008 — All rights reserved
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7.3 Design, labelling, and literature requirements
The wheelchair manufacturer shall maintain statements and evidence on file as to

a) whether securement points intended for use with four-point strap-type tiedowns are in accordance with
the design requirements specified in 4.1,

b) whether securement points intended for attachment of four-point strap-type tiedowns are in accordance
with the accessibility requirements specified in 5.3,

c) if applicable, whether wheelchair-anchored belt restraints are in accordance with the requirements of
421,42.2,51and 5.2, and

d) whethdr the wheelchair, its components, and related literature are in accordance with the requirements of
6.1, 6.2, and 6.3.

18 © 1SO 2008 — All rights reserved
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Annex A
(normative)

Method for frontal impact test

General principle

elchair is secured in place and the ATD is restrained by a WTORS that conforms to the-cras
pormance requirements of ISO 10542-1. The impact sled is subjected to a deceleration/dccele
falls within a specified g-level-versus-time envelope to achieve a longitudinal velocity change

inspection of equipment, respectively, to assess the performance of the wheéelchair and any
nhored belt restraints under these dynamic loading conditions.

Test sample

raints, when applicable.

Apparatus

|1 Impact simulator and tiedown/restraint equipment
mpact simulator and tiedown/restraint @quipment shall be used that includes

an impact sled equipped with a flat, horizontal, structurally rigid platform on which the wheelg
mounted, and to which the WTORS can be fastened,

a horizontal track or guide_path to provide unidirectional movement of the sled during the impa

a means to drive/heimpact sled through a change in velocity of 48f5 km/h,

manner,and to the geometry, specified by the WTORS manufacturer,

an/ATD selected from Table A.1 that is representative of the upper size range of users fg
wheelchair is designed,

wheelchair is placed facing forward on an impact sled and loaded with an appropriate-siZ(L ATD. The

hworthiness
ration pulse
of 48 km/h.

ng-test and post-test observations and measurements are made using high-speed film or vidgo and post-

wheelchair-

inused complete wheelchair is required for each test conducted, along with any wheelchair-arnjchored belt

hair can be

ict event,

a rigid structure attached to the impact sled to which the shoulder-belt restraint can be anchored in the

r which the

9)

h)

a means to position and tension a length of 25 mm wide webbing laterally in front of the ATD

at specified

distances forward and above the selected ATD’s knee-joint centres, so as to restrict upward movement of

the ATD’s legs and feet during frontal impact loading and rebound,

a length of 25 mm wide webbing with an anchoring mechanism at one end and a tensioning/anchoring

mechanism at the other end for use in A.4.13, and

a four-point strap-type tiedown and complete upper and lower belt-restraint system that conforms to

ISO 10542-2.

© 1SO 2008 — All rights reserved
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For wheelchairs with a mass of 85 kg or more, and/or with wheelchair-anchored belt restraints, it is
recommended that a surrogate tiedown, designed in accordance with Annex E, be used instead of a
commercial wheelchair securement system.

i) if an additional test is to be performed using a different type of tiedown system, the tiedown device shall
conform to the dynamic performance requirements specified in 6.2 of ISO 10542-1:2001,

j) a vehicle-anchored three-point-belt restraint or two-point shoulder-belt restraint that conforms to
ISO 10542-1, as required to supplement the belt restraint provided with the wheelchair, and

k) a means to accelerate and/or decelerate the impact sled and test set-up, such that the processed sled

accelefation- and/or deceleration-time pulse

1) falls within the shaded area of Figure A.1,

2) exteeds 20 g for a cumulative time period of at least 15 ms,

3) exgeeds 15 g for a cumulative continuous time period of at least 40 ms, and

4) hap a duration of at least 75 ms from ¢, to #, where ¢, is the start time and-z+is the stop time, as geen

in Figure A.1.

Table A.1 — Available ATDs for wheelchair testing

Occupant weight range ATD size ? Approximate mass of ATD
kg (Ib) kg (Ib)
> 18 to 27 (> 40-60) 6-year-old child 22,5 (50)
> 27 to 43 (> 60-95) 10-year-old child 35 (76)
> 43 to 57 (> 95-125) Small adult female 47,0 (104)
> 57 to 75 (> 125-165) Small adult:female, weighted P 59,0 (130)
75 to 136 (> 165-300) Midsize adult male 76,3 (170)
> 136 (> 300) Large adult male 102,0 (225)
@  The midsize male ATD must be @ Hybrid Il or Hybrid Ill type. The other sizes of ATDs may be Hybrid Il, Hybrid III,
VIP, Piseries, or Q series types.
b The ATD mass may be increased by attaching weighted material, such as lead sheeting, to the exterior of the ATD.

20
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E The acceleration/deceleration of the impact sled:shall stay within the shaded area and exceed
s for the specified continuous (unbroken arrows) and cumulative (broken arrows) time period.

2 Dynamic measurements
test facility shall have a means\to measure the following during the test:
the ATD and wheelchair herizontal excursions specified in 5.2.1 with a precision of + 5 mm;

de-view high-speed..camera or video system with a minimum frame rate of 500 frames pe
mmended.

the horizontal acceleration and/or deceleration of the impact sled in the direction of travel, at
rate in_aceordance with ISO 6487, and with a precision of + 0,5 g;

the horizontal velocity change (A V) of the impact sled during the impact with a precision of + 0

the indicated

Figure A.1 — Acceleration/deceleration requirements for the 481% km/h A Vimpact tpst

r second is

a sampling

.5 km/h.

A3

.3 Data processing

The test facility shall have a means to filter transducer signals using a low-pass filter in accordance with

ISO

a)

b)

6487, including

prefiltering of all transducer signals to Channel Class 1000 (- 4 dB at 1 650 Hz) prior to digitising at

10,000 Hz, and

filtering of the digitised accelerometer and load-cell signals to Channel Class 60 (— 4 dB at 100 Hz).

© 1SO 2008 — All rights reserved
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A.4 Test
A4

a)

19:2008(E)

preparation and procedure

Perform the following prior to initiating the test.

movement from the weight of the distal body segment as specified by the ATD manufacturer.

b)
c)
6.3.2
d) Equip
e) If apel
install i
f) If the
equiva
mass d
g) Inflate
A4.2 Ins
manufactur
tiedowns. W
A.4.3 Pos

parallel to the direction of sled travel + 3°.

A.4.4 Seq
instructions
procedures
A45 Ifa
a) Rotate

For wh
angle g

b)

Measure th

Place snug-fitting cotton clothing on the pelvis, thighs and torso of the ATD.

vic belt, intended for use as an occupant restraint, is provided as a component of the)wheelc
I on the wheelchair according to the manufacturer's instructions.

wheelchair is equipped with liquid-electrolyte-type batteries, replace them with the neg

ent gel, sealed or a surrogate battery. Supplementary weights, if used;shall provide equivg
istribution to the original batteries.

BNy pneumatic tyres to the pressure recommended by the wheelchair manufacturer.
all the wheelchair tiedown anchorages on the sled platform”in accordance with the WT(

br's vehicle installation instructions, or as specified in ISO'10542-1 for other specific type
hen a range of installation dimensions is specified, use‘the midpoint of the range.

ition the wheelchair facing forward on the sled ‘platform, with the wheelchair reference p
ure the wheelchair with the wheelchairytiedown according to the WTORS manufactu
and as specified in 1SO 10542-1. Eor ‘testing with four-point strap-type tiedowns, follow

in Annex A of ISO 10542-2:2001. If parking brakes are fitted, apply them.

bplicable, adjust the seat and backrest as follows.

the backrest rearward to obtain a backrest plane angle not exceeding 10° relative to the vertica

eelchairs with independently adjustable seat angles, adjust the seat frame to a maximum ing
f 10° relative to the horizontal.

s angle with anrinclinometer without the ATD in the wheelchair.

c)
relativ

d)

position is recommended, select the midp

e)

f)

For whe

elchairs:with tilt seating, adjust the longitudinal seat frame members to a maximum angle of

to the’horizontal, without the ATD in the wheelchair or a position selected by the manufacturer|

Adjust the ATD to achieve a nominal static resistance of 1 g at each joint indicated by just noticeable

Prepare the wheelchair for use in a motor vehicle, as specified by the manufacturer’s user instructions in

hruﬁmmmwmmmmmmmmm_
e wheelchair with any required add-on components.

hair,

rest

lent

DRS

5 of

ane

er's
the

line

30°,

oint of the adjustment range.

Lock any adjustment mechanisms that provide for tilt or the recline of the seatback.

no

If other seat components are adjustable, adjust them to fit the ATD intended for use by the manufacturer.

A.4.6 Position the ATD in the wheelchair sitting upright and symmetrically located about the wheelchair
midline, with the pelvis and buttocks as far back on the wheelchair seat as possible and the elbows resting on

the armrest

AA4.7

or on the ATD'’s thighs.

recommended by the manufacturer.

22

If the wheelchair is provided with postural belts, install and fasten the belts around the ATD as
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belt

a)

b)
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8 If the wheelchair is not equipped with a pelvic-belt restraint, install the vehicle-anchored
of the specified WTORS as follows.

three-point

Locate and attach the floor anchorages of the pelvic-belt restraint as specified by the WTORS
manufacturer to achieve side-view pelvic-belt-restraint angles between 30° and 75° to the horizontal,

when the pelvic-belt restraint is positioned as low as possible on the ATD’s pelvis.

Bolt the upper anchorage for the shoulder-belt restraint to the rigid support structure of A.

3.1d), at a

location that provides a good fit of the shoulder-belt restraint to the ATD’s chest and shoulder as

illustrated in Figure 7.

A4
whe

rang
the

A4
veh

a)

belt restraints to the ATD as indicated in 4.2.1,472.2, Figure 3 and Figure 4.

Place the pelvic- and shoulder-belt restraints on the ATD with the pelvic-belt restraint locate
possible on the ATD's pelvis and the shoulder-belt restraint over the shoulder and chest of the

If an emergency-locking or automatic-locking retractor is provided, adjust the pelvic--and s
restraints to achieve a snug fit.

If an emergency-locking or automatic-locking retractor is not provided:

1) pull the pelvic-belt restraint snugly against the ATD pelvis and/or thighs;

2) place the shoulder-belt restraint over the ATD's chest and shulder with a 75 mm x 75 m
thick plate inserted between the ATD's chest and the belt webbing;

3) adjust the shoulder-belt restraint to achieve a snug fitiand then remove the plate.

9 If the wheelchair provides anchor points for both the pelvic- and shoulder-belt restra

elchair, install and position the belt restraints on the ATD as specified by the wheelchair man
es of belt-restraint anchor points are provided,.select anchor points appropriate to achieve 3

10 If the wheelchair is equipped with_a wheelchair-anchored pelvic-belt restraint intended fo
cle-anchored shoulder-belt restraint,. proceed as follows.

Buckle the pelvic-belt restraint around the ATD’s pelvis and adjust to achieve a snug fit. If
pelvic-belt-restraint anchor peints is provided, select anchor points appropriate to achieve a gq
belt to the ATD’s pelvis as'indicated in Figure 3.

Bolt the upper anchorage of a two-point shoulder-belt restraint to the rigid support structure
and the lower ancherage to the sled platform, at locations that provide a good fit of the s
restraint to the AJ-D’s chest and shoulder as illustrated in Figure 7.

If an emergency-locking or automatic-locking retractor is provided, adjust the shoulder-belt
achievera.snug fit.

If-an.emergency-locking or automatic-locking retractor is not provided, place a 75 mm x 75

d as low as
ATD.

houlder-belt

m x 25 mm

ints on the
ufacturer. If
good fit of

[ use with a

a range of
od fit of the

of A.3.1 d),
houlder-belt

restraint to

m x 25 mm

thick plate between the ATD’s chest and the belt-restraint webbing. Adjust the shoulder-belf

restraint to

achieve a snug fit with the plate in place, and then remove the plate.

© 1SO 2008 — All rights reserved
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Dimensions in millimetres
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NOTE The anchor point can be located on either side of the wheelchair and ATD. Adjust the anchor-point locatipn to

achieve a gopd fit of the shoulder-belt restraint near the-middle of the shoulder and the centre of the chest.

Figure A.2 — Test location for upper.anchor point of shoulder-belt restraint when using the midsize-
male“ATD in the surrogate wheelchair base

A.4.11 If g high-speed cafmera or high-speed video is used for the measurements specified in A.3.2, apply
contrast mdrkers appropriate to the measurement system at

a) the latdral aspect'and centre of the ATD's knee joint, and

b) at the paint P of the wheelchair (see Figure 2), or points on the side of the wheelchair that are as clode to
the whéelehairpeirt-Paspessible

TroTrTat— o T O POOSTIONCT

If it is not possible to place a target at point P, place targets on parts of the wheelchair frame that mark the
horizontal and vertical position of point P close to its actual location (i.e. on the seatback canes and seat rails).
These targets should be placed on frame members that will move in approximate unison with point P and thus
can be used to track excursion.

A.4.12 Ensure that the wheelchair reference plane is aligned parallel to the centreline of impact within + 3°.
A.4.13 Install the 25 mm wide foot/leg strap of A.3g) as described in A.3f) so that the strap is

55 mm £ 15 mm above the ATD’s knee-joint centre and forward of the ATD’s knee-joint centre by the length 4
listed in Table A.2. Tension the strap to 30 N to 50 N before the test.
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Dimensions in millimetres

Key|

A4
proj

sled

platform.

N NE,

b

O

55 +15

ATD’s centre of knee joint

centreline of foot/leg strap

Figure A.3 — Test location for foot/leg strap

Table A.2 — Length 4 for each ATD size

forward distance for knee strap, length 4 + 15 mm (see Table A.2)

Length 4
ATD size®

mm
6-yedr-old child 330
10-year-old child 390
small adult female 440
midsize adult male 510
large adult male 550

a8  See Table A.1.

14 Record the locations of all WTORS anchor points relative to the wheelchair rear axles and the
ectéd angles of any tiedown straps and all belt restraints relative to the horizontal longitudina| axis of the

A.4.15 Measure and record the height (+ 5 mm) of the ATD’s left and right H-point vertically from the sled
platform.

A.4.16 Conduct the impact test by activating the sequence of events to record data and fire the impact sled.

© 1SO 2008 — All rights reserved
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A.5 Post-test measurements and calculations

A.5.1 Examine the wheelchair and ATD to determine and/or measure

a) whether the ATD remained in the wheelchair,

b) whether the wheelchair remained on the test platform,

¢) whether any securement points on the wheelchair showed signs of failure,

d)

e) whethdr rigid wheelchair components greater than 100 g became detached.

A55.2 Determine peak excursions X, Xneer XheadF @Nd Xheagr @S defined in 5.2.1, to an’accuracy of
+5mm

A.5.3 Megsure the height of the left and right H-points of the ATD above the wheelehair ground plane|(i.e.
the raised glatform), and compute the average change in height from the pretest position.

A.5.4 Usg an inclinometer to estimate the maximum projected angle, relative to the vertical, of the ATD's

torso in the

A.5.5 Rel

A.5.6 Rel

wheelchair.

AS5.7 Me

post-test orientation, when viewed from any direction.

pase the wheelchair from the tiedown and documentcany conditions that prevent removal of

sure and record the movement of adjustable'components from their pretest settings.

26

pase the occupant restraint, remove the ATD, and record any wheelchair deformation that hingers
removal of {the ATD from the wheelchair.

the
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Annex B
(normative)

Geometric specifications for securement points on wheelchairs intended
for attachment of four-point strap-type tiedowns

B.1 Principle

Thig annex establishes geometry and location specifications for wheelchair securement points int¢nded to be
engpged by the end-fittings of four-point strap-type tiedown assemblies that comply with 1SO 10542-2.

B.2 Geometric specifications

The] securement points shall have dimensions in accordance with those given in Figure B.1.

Dimensions |n millimetres

Key
1 towards anchor point
2 towards wheelchair

Figure B.1 — Required securement-point geometry,
including minimum radii of the structural members
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B.3 Location specifications

Wheelchair securement points intended for engagement with four-point strap-type tiedown assemblies shall
be attached rigidly to the structural frame of the wheelchair such that

a) the locations of the front and rear securement points relative to the wheelchair ground plane, and with
respect to each other, fall within the shaded regions of Figure B.2,

b) the horizontal longitudinal distance between front and back securement points is not less than 100 mm,

c) the lateral horizontal distance between left and right rear-securement points is not less than 200 mm, and

d) the latgral horizontal distance between left and right front-securement points is not less than 100-mm.

NOTE The securement-point location is defined as the centre of contact between the hook, gauge and| the
securement-point structural member, when the wheelchair is secured in accordance with the procedures of Annex A.

Dimensions in millimgtres

2 1
o)
-
QA—Q S/ \\ =
w/ >
% b
Ny o NS
/ = S \ o
// Yo © \
// = \\
Va = \
» 325 .
. 76 1220 76 P
B 1372 N

Key

1 front-sequrement-pointzone
2 rear-secprement-pointizone

NOTE 1 The securement-point zones are based on minimum and maximum strap lengths required by 1ISO 105¢2-2
and typical distances of 1 220 to 1 372 mm between front and rear vehicle anchor points. The actual distances betyeen
front and rear anchor points in different vehicles can be greater or less than these dimensions.

NOTE 2  The front- and rear-securement-point zones are specified relative to each other and the ground plane and do
not have a specific relationship to wheelchair components.

Figure B.2 — Side view of required zones for front- and rear-securement points
relative to each other and the ground plane
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Annex C
(normative)

Method for testing accessibility of wheelchair securement points
intended for attachment of four-point strap-type tiedowns

C.1 Principle
Securement points on the wheelchair should be easily accessible on both sides of the wheelchair.| This annex

spegifies equipment, conditions and procedures to assess the one-handed accessibility‘ef securement points
that|conform to the specifications of Annex B.

C.2 Equipment to be tested
A complete commercial or prototype wheelchair designed for securemerit.by a four-point strap-type tiedown is

requlired. The wheelchair manufacturer shall adjust the wheelchair,to”fit the anthropomorphic fest dummy
(ATP) or shall provide adjustment instructions to the testing facility.

C.3 Test equipment
C.3]1 Rigid platform with wheelchair securement.space, as shown in Figure C.1.
C.3]2 Hook gauge, as specified by Figure C.2.

C.3]3 ATD, having the same anthropometric characteristics as the Hybrid Il or Ill selected for frontal impact
test|ng in Annex A.

C.3J4 Timing device, that is acetrate to + 0,5 s.

C.4 Test method
Thel test method in€ludes the following steps.

a) |Inspect thetwheelchair to ensure that it complies with the manufacturer’s instructions, and adjust the
wheelehaif as specified in A.4.5 through A.4.8, as appropriate to the type of wheelchair.

b) |Rosition the ATD in the wheelchair, sitting symmetrically about the wheelchair reference plape, with the

+ 2l | NPH 1 ES . ko 1 HN|
Wiou aru pPuivio do LVIVOT U UTTC OTUAIVAUN do YUOOIVIT.

c) Position the fore/aft midpoint of the wheelchair at the approximate centre of the test space shown in
Figure C.1 by making the gap between the forwardmost point on the wheelchair and the forward barrier
approximately equal to the gap between the rearwardmost point on the wheelchair and the rearward
barrier. Align the wheelchair reference plane, to within + 3°, to the longitudinal centreline of the space and,
if applicable, lock the brakes.

d) A test person using the hook gauge of Figure C.2 (i.e. the tester) shall be initially positioned standing on
the side of the wheelchair opposite the long partition.
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e) Upon command by a person with a timing device (i.e. the timer), the tester shall connect the hook to one
of the selected securement points while gripping the hook gauge with one hand. The tester shall indicate
when the hook is fully engaged and the time from the “start” command shall be noted and recorded.

f)  After attachment of the hook gauge, the tester shall visually assess whether or not the hook is fully and
effectively engaged with the securement point.

g) The timer shall then give the command to “start” to disconnect the hook gauge. The tester shall indicate
when the hook gauge is completely disengaged and the time from the “start” command shall be
measured.

h) Steps d) through g) shall be repeated three times for all wheelchair securement points.

Dimensions in millimgtres
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1 removable partition(s)

Figure C.1 — lllustration of test set-up for determining securement-point accessibility
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Dimensions in millimetres
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A fhreaded hole (1/4 20 UNC or M8x1 tapped)
B pend-point tangent to hook-point radius

Figure C.2 — Hook gauge for use in one-hand securement-point accessibility test
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Annex D
(normative)

Methods for rating wheelchair accommodation
of vehicle-anchored belt restraints

D.1 Ratignale

It is importgnt that wheelchairs intended for occupancy in motor vehicles are designed to accommaodate ¢

use and proper fit of vehicle-anchored three-point occupant-restraint systems. This annex establishes a

method for rating a wheelchair with regard to

a) the eage of positioning vehicle-anchored belt restraints on the wheelchair occupant;

b) the fit and contact of vehicle-anchored shoulder- and pelvic-belt restraints to-the wheelchair occup
and

c) the potential for contact of belt-restraint webbing with sharp edges on/the wheelchair.

D.2 Pringiple

The wheeldhair is secured on a test platform using a four-point strap-type tiedown system that conform

ISO 10542-2. The ATD used in the frontal impact test of Annex A is seated in the wheelchair in accord3

with the prdcedures of Annex A. A vehicle-anchored three=point belt that conforms to ISO 10542-1 is insta

and positiomed on the ATD, while the ease of belt placement, the locations and degree of belt webbing corj

with the ATD, the angles and paths of the belt webbing to the anchor points, and the proximity of belt web
to sharp edges are evaluated. Numerical scares:of 0 (poor), 1 (acceptable), and 2 (good) are assigned
each of eight performance measures. If one ormore of the scores is zero, the wheelchair is given a rating
(poor) with fregard to accommodation of vehicle-anchored belt restraints. If all of the performance scores

non-zero, t
(good) or B

D.3 Test

A complete
in the fronts

e scores for all the measures-are added together to determine whether the wheelchair is rate
(acceptable).
sample

production ‘or-prototype wheelchair, with a seating system comparable in all respects to that U
| impact.test of Annex A, shall be provided by the wheelchair manufacturer.

basy
test

ant,

s to
nce
lled
tact
bing
for
of C
are
dA

sed

D.4 Test

lapparatus

The laboratory apparatus needed to conduct the test includes the following.

D.4.1

that complies with ISO 10542-2.

WTORS, consisting of a four-point strap-type tiedown and vehicle-anchored three-point belt restraint

D.4.2 Test platform, with adjustable anchor points for wheelchair tiedown straps and pelvic- and shoulder-
belt-restraint anchorages.

D.4.3 ATD, used in the frontal impact test of Annex A.

32
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D.5 Test method

D.5

.1 Secure and adjust the wheelchair on the test platform using a four-point strap-type wheelchair tiedown
system and the set-up procedures of A.4.1 through A.4.5, as appropriate.

D.5.2 Fasten the floor anchorages of the three-point-belt restraint to the test platform, selecting anchor

points for the pelvic-belt restraint that are 0 mm to 100 mm forward of, and within + 100 mm lateral to, the
rear-tiedown anchor points.

NOTE The actual location of the pelvic-belt-restraint anchor points will depend on the space available
rear-tiedown anchor points and the wheelchair base.

D.5

agajnst the backrest.

D.5
spe

D.5

plagement of the pelvic-belt restraint across the lower pelvis at the thigh-abdominal junctio
shollder-belt restraint across the middle of the shoulder and diagonally across the chest.

NOTE Annex F of ISO 10542-1:2001 contains information on optimal.belt-restraint fit.

between the

3 Place the ATD used in the frontal impact test of Annex A in the wheelchair seat with the

4 Locate the upper shoulder-belt-restraint anchor point or guide point according to the
cified in A.4.8, as illustrated in Figure D.1.

5 Install and position the three-point-belt restraint on the ATD while~attempting to achi

belvis firmly

procedures

eve optimal
hs and the

D.5]6 Score the performance of the wheelchair during and after the belt-restraint installation prgcess based
on the criteria in Tables D.1 through D.8.

D.5]7 Rate the overall performance of the wheelchair with regard to its accommodation of|the proper
plagement of vehicle-anchored belt restraints according to D.6.

NOTE The scores in Table D.1 are based on attempts to achieve optimal belt-restraint placement for the wheelchair
being tested. The scores in Tables D.2 through D.8.afe assessed after achieving optimal placement.
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