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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (1ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO 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
Commissio

Internationg

Draft Intern
Publication

Attention is
rights. ISO

Internationa
for disabled

ISO 10542
handicappe
— Part 1:

— Part 2:

Annexes A,

h (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.
htional Standards adopted by the technical committees are circulated to the membér bodies f
drawn to the possibility that some of the elements of this part of ISO 10542)may be the subject
Ghall not be held responsible for identifying any or all such patent rights.

| Standard 1SO 10542-1 was prepared by Technical Committee ISO/TC 173, Technical systems
or handicapped persons, Subcommittee SC 1, Wheelchairs.

consists of the following parts, under the general title <Technical systems and aids for di:
d persons — Wheelchair tiedown and occupant-restraint\systems:
Requirements and test methods for all systems

-our-point strap-type tiedown systems

B, C, D and E form a normative part of this_part of ISO 10542. Annexes F and G are for inform3

technical

Dr voting.

as an International Standard requires approval by at least 75 % of the memberbodies casting & vote.

of patent

and aids

babled or

tion only.
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Introdu

ISO 10542-1:2001(E)

ction

Providing effective protection for the wheelchair-seated occupant of a motor vehicle usually requires that equipment
be installed to secure the wheelchair and restrain the occupant of the wheelchair. ISO 10542 is applicable to this
motor-vehicle adaptive equipment, which is referred to as wheelchair tiedown and occupant restraint systems
(WTORS). The requirements and test methods of this part of ISO 10542 apply to all WTORS that use belt-type

occupanfrestraint SyStems. Additionat parts of 1SO 10542 witaddress specific types of WTORS,

particulal
part of 1$
WTORS.

This part
regard to

involved |n frontal impacts, performance of WTORS in rear, side and rollover impacts,»and performance
used with wheelchair-seated children, may be addressed in future versions of this part of 1ISO 10

additiondl

motor-vepicle transportation are specified in ISO 7176-19.

The use pf only a pelvic belt as an occupant restraint is unlikely to provide adequate safety to a wheeld
the event of a frontal impact. Therefore, this part of ISO 10542 only includes test set-ups and pro

occupant

applications, and will supplement and/or modify the requirements of this part of ISO 10542-If'g

r deal with
n additional

O 10542 exists for a particular type of WTORS, this part of ISO 10542 is not to be used alpne for that

of ISO 10542 places particular emphasis on design requirements, test procedurés,vand requir
the performance of WTORS in a frontal impact. Performance of WTORS used-with rear-facing

parts. Transportation-related requirements for wheelchairs that are sditable for occupant se

restraints that incorporate both a pelvic and an upper torso.restraint.

bments with
Wwheelchairs
of WTORS
b42 and its
hting during

hair user in
cedures for
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INTERNATIONAL STANDARD

ISO 10542-

1:2001(E)

Technical systems and aids for disabled or handicapped persons —
Wheelchair tiedown and occupant-restraint systems —

Part 1:
Requirements and test methods for all systems

1 Scoj

This part
warnings
systems
occupied

This part
compong

This par
intended

2 Norr

The follo
this part
do not a
possibilit
the lates
currently

ISO 3794
behaviod

ISO 6487

UN/ECE
of power,

pe

of ISO 10542 specifies test methods and requirements for design and performance, for instr|
to installers and users, and for product marking and labelling for wheelchair tiedown and occup
(WTORS). It applies to all WTORS that use belt-type occupant restraints that are intende
wheelchairs used as forward-facing seats by passengers and drivers gfsmotor vehicles.

of ISO 10542 applies primarily to complete WTORS, but other parts of ISO 10542 can also b
nts and subassemblies sold separately and for replacement parts.

of ISO 10542 applies to WTORS intended for use withyall types of manual and powered
for use by adults, including three- and four-wheeled s¢ooters.

hative references

ving normative documents contain provisions which, through reference in this text, constitute f
Df 1ISO 10542. For dated references, -sibsequent amendments to, or revisions of, any of these
pply. However, parties to agreements*based on this part of ISO 10542 are encouraged to inv
of applying the most recent editions of the normative documents indicated below. For undated
edition of the normative document referred to applies. Members of ISO and IEC maintain
valid International Standards.

, Road vehicles, and-tractors and machinery for agriculture and forestry — Determination
r of interior materials.

, Road vehicles — Measurement techniques in impact tests — Instrumentation.

R 16, Uniform provisions concerning the approval of safety belts and restraint systems for adu
driven vehicles, Revision 3, Amendment 3, 27 February 1996.

uctions and
Ant-restraint
d for adult-

e applied to

iwheelchairs

rovisions of
bublications
pstigate the
references,
registers of

of burning

t occupants

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

part 571.

209, 1 October, 1992.

3 Terms and definitions

For the p

3.1
adult

urposes of this part of ISO 10542, the following terms and definitions apply.

person having a mass greater than 36 kg

© 1SO 2001 - All rights reserved
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3.2
airbag
inflatable re

straint system

supplementary restraint system
supplemental occupant-restraint system, consisting primarily of a sensor or sensors, diagnostics, inflator(s) and
module(s), which inflates a bag in certain vehicle crashes to assist in preventing the occupant(s) from impacting the

interior port

3.3

ions of the vehicle

anchor point

point (area)
is attached

3.4
anchorage

assembly 0
vehicle, or f

35
anthropomg
ATD
articulated

3.6

automatic-lpcking retractor

belt retract
withstandin

3.7
back restra

device or s\
back of the

3.8
belt
length of we

3.9

emergency
belt retractg
webbing mq

3.10
end fitting

lonala ot o 4+ £l Ll la-aalala-c: la-aalalacatetiaeal + latala
Ul Ad VCTTICIT TICTTUT CUTTTPJUTTCTIL, TTOUT, U vWall, WITCTILTIAl U WITTTTUTTAIT UICTUUWIT, tU Wit arra

f components and fittings by which loads are transferred directly from the whegelChair tiedoy\
fom the occupant restraint to the vehicle, wheelchair, wheelchair tiedown or vehiele interior coni

rphic test device

physical analogue of a midsize male used to represent a wheelehiair occupant in a test

Dr incorporating adjustment by means of a positive] self-locking mechanism which is ca
) occupant-restraint forces

nt

stem intended to limit rearward movement of an occupant during an impact by providing supp|
torso

bbing material used as part of an occupant restraint or postural support

locking retractor
r incorporating-a locking mechanism that is activated by vehicle acceleration, deceleration,
vement relative to the vehicle, and that is capable, when locked, of withstanding occupant-restra

chorage

vn to the
ponent

ipable of

ort to the

Dr rate of
int forces

anchorage
attaches dir

3.11
excursion

r—securement-hardware—to—which—wheetchair-tredowmor-occupant-restramt-webbing—is—fast
ectly to an anchor point or to the securement point on the wheelchair

ed, that

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

3.12
fastener

device used to physically secure hardware components and parts in place

NOTE Thes

e include, but are not limited to, bolts, nuts, screws, pins and rivets.

© ISO 2001 — All righ
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3.13
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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

3.14

four-point tiedown
wheelchair tiedown system that attaches to the wheelchair frame at four separate securement points and also

attaches

3.15

to the vehicle at four separate anchor points

four-poin
a four-po

3.16
harness
occupant
restrain t

3.17
head res
device in

3.18

impact si
device fo
assembly
ISO 1054

3.19
impact sl

strap-type tiedown
nt tiedown that uses four strap assemblies to secure the wheelchair in the vehicle

-restraint assembly consisting of at least one belt designed to provide pelvic restraint and tw
ne upper torso by applying forces to both shoulders

raint
ended to limit rearward displacement of the occupant's head

mulator

r decelerating, accelerating, or a combination of decelerating and accelerating a section of
of simulated vehicle structures, including instrumentation for measuring data required by
2

ed

part of ap impact simulator to which components cain’be mounted for impact testing

3.20

occupant
system O
prevent g

3.21
pelvic res
pelvic be|
lap belt
lap restrg
lower tor
belt-restr,

3.22

restraint
r device intended to restrain<a\motor-vehicle occupant during an impact in order to prevent e
r minimize contact with the(vehicle interior components and other occupants

traint
t

int
50 restraint
hint assembly intended to limit movement of the pelvis

0 belts that

h vehicle or
this part of

ection, and

point P

reference point that lies at the cross-sectional centre of a cylinder of diameter 100 mm and length 200 mm,
positioned with the longitudinal axis perpendicular to the wheelchair reference plane such that the curved surface of
the cylinder contacts the backrest and the upper surface of the seat

See Figu

3.23

re 1.

postural support
postural belt

component or belt used to support a person in a desired seated position, but not intended to provide occupant
restraint in a vehicle impact

© 1SO 2001 - All rights reserved
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Key

Dimensions in millimetres

1 Cyljnder, diameter 100 mm

a8 Wheelch
b Wheelch

3.24
securemen

component

3.25
securemen
points on th

NOTE Secy
wheelchair.

3.26
strap
length of wg

3.27
surrogate w
SwWC

bir reference plane
hir ground plane
Figure 1 — Wheelchair reference point P and wheelchair reference plane

hardware

5 of a wheelchair tiedown that attach to the wheelchair

points

e wheelchair to which wheelchair tiedewns are connected

rement points may be located on ‘hardware components that are permanently or temporarily fasten

bbing materialdised in a wheelchair tiedown

heelchalir

ed to the

rigid, reusable device that conforms to the requirements of annex E and that is used to simulate a wheelchair for the
purpose of testing wheelchair-tiedown and occupant-restraint systems

3.28

three-point restraint

three-point belt

occupant-restraint assembly comprised of both a pelvic belt and a diagonal shoulder belt that connect together near

the hip of th

See Figure

e user

2.

© 1SO 2001 - All rights reserved


https://standardsiso.com/api/?name=c890a9ebf18f594854ddb57a468e7ade

ISO 10542-1:2001(E)

£33

q(c

i ()
== @ =

Key
1 Diagonal shoulder restraint
2 Pelvic restraint
Figure 2 — Three-point belt
3.29

two-poin{ restraint
two-point belt

belt-type|occupant-restraint assembly comprised of a single length'of webbing and related hardware that anchors at
both endp

See Figufe 3.
2 2
o
Figure 3 —=Two versions of a f\/\ln-pninf helt restraint: a f\/\/n-pninf shaoulder belt and a f\/\ln-lnnim‘ ppl\/ir helt
3.30

upper-torso restraint
shoulder belt
diagonal belt
diagonal restraint
chest harness

portion of an occupant restraint intended to limit movement of the chest and head by application of restraint forces to
the shoulders and chest

© 1SO 2001 — All rights reserved 5
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3.31
webbing

woven material, usually made from nylon or polyester yarn, used in belt and strap assemblies of occupant restraints
and wheelchair tiedowns

3.32
webbing gu

ide

hardware loop or ring anchored to a structural member in the vehicle or wheelchair back, through which an occupant-

restraint bel

3.33

t passes, and changes direction, along the path to the vehicle anchor point

wheelchair
plane repre

See Figure

3.34
wheelchair
vertical plan

See Figure

3.35
wheelchair-
WTORS
complete re
belt-type og

3.36

wheelchair
wheelchair
device or sy

4 Desigr

41 WTO

WTORS sh

a) beforu

b) include
the veh

WTORS

not req
wheelcH

fround plane
senting the surface on which the wheelchair rests

=

reference plane
e in the longitudinal centreline of the wheelchair

=

liedown and occupant-restraint system

straint system for wheelchair-seated occupants comprisedof equipment for wheelchair tiedo
cupant restraint

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

requirements

RS

e with only one wheelchair and one occupant at a time, and

2l

A belt-type oeCupant restraint, either by specifying use of the belt restraint and anchorages prov
cle, or by _providing a belt-type occupant restraint with the wheelchair tiedown as part of a

Lireccomponents of wheelchair tiedowns and occupant restraints to pass through the wh¢
aif;

wn and a

ided with
complete

pels of a

d)

wheelchair, welding, or use of an adhesive process during installation,

e)
f)
)
h)

have all

include

once installed, be operable without tools,

incorporate features to prevent unintentional loosening of all fasteners,

small manually detachable hardware and fittings tethered to WTORS subassemblies, and

a manual override in case of power failure for any power-operated tiedown or restraint.

not require removal of wheelchair frame material, drilling into the wheelchair frame, deformation of the

Specification of a vehicle-equipped belt-restraint system is primarily for situations in which the WTORS is intended
for use by drivers but, even in this situation, it is recommended that the WTORS manufacturer provide a complete
system, including both wheelchair tiedown and occupant restraint, for after-market installation in the vehicle.

© 1SO 2001 - All rights reserved
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4.2 Wh

ISO 10542-1:2001(E)

eelchair tiedowns

Wheelchair tiedowns and tiedown components shall

a) not release if any wheelchair component deforms, or if one or more tyres deflate during a vehicle impact,

b) include a means to minimize vehicle-induced movement of the wheelchair that does not require the use of tools,

c) not depend on the wheelchair brakes, and

d) not utilize the occupant restraint to secure any portion of the wheelchair.

4.3 Be

431 O
a) have

b) funct
tiedo

c) have

NOTE W
labelling &

432 W

t-type occupant restraints provided by the WTORS manufacturer

Ccupant restraints provided by the WTORS manufacturer shall
both pelvic and upper torso belts designed to apply forces to the occupant's skeletal regions,

on independently of the wheelchair, such that the restraint belts anchor:to-either the vehicle o
vn components so that occupant-restraint loads are not transmitted throetigh the wheelchair,

belt restraints that can be adjusted in length without the use of todls.

[TORS designed with occupant restraints that transfer occupant:restraint loads through the wheelchair reg
nd will be dealt with in a future part of ISO 10542.

hen set up and measured in accordance with anfiex B, occupant restraints provided by t

manufac

urer shall

a) proddice rear-view projected angles of the pelvichelt within the zones shown in Figure 4,

b) prod
Figur

C) provi
lengt
fitting

d) provi
short
throu

e) have

ce side-view projected angles of the pelvic belt between 30° and 75° to the horizontal, g
e 4,

e for a range of adjustment«efithe pelvic restraint that allows for increasing and decreasing t
where adjustment takes place,

e for a range of adjustment in the upper-torso restraint that allows for increasing the length by 2
ening the length-by’300 mm, from the nominal setup conditions, with at least 25 mm of webbin

ph any fitting where adjustment takes place, when tested in accordance with annex B, and

the junction of the shoulder and pelvic belts of three-point belt restraints located not less than 1

the AITD centreline.

433 If

ceupant restraints include structural components for the attachment of upper anchorages o

wheelchair

quire special

he WTORS

s shown in

he total belt

n by 200 mm from the naminal setup conditions, with at least 25 mm of webbing extending through any

0O mm, and
g extending

50 mm from

guides for

upper torso belts, locations for the upper anchor points shall be provided that are

a) adjustable in height so they can be positioned at or above the shoulder level of the intended user(s), or that are

b) located at least 1 100 mm above the wheelchair ground plane.

4.3.4 Occupant restraints shall

a) only use an airbag for supplementary restraint in conjunction with a wheelchair tiedown and belt-type occupant
restraint that conform with the requirements of this part of ISO 10542, and

b) not depend on an airbag in order to conform with the performance requirements of this part of ISO 10542.

© 1SO 2001 - All rights reserved
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Dimensions in millimetres

o

NOTE Ang
or perpendi

a8 Wheelch
Figu

5 ldentif

5.1 Identification and labelling

_J

N
=5\

S
300
15° 15°

les indicated are obtained by projecting the angle of the pelvic belt\onto a vertical plane that is parallel to (§
ular to (rear view) the wheelchair reference plane.

bir reference plane

‘e 4 — Range of required angles for pelvic belts-and locations of pelvic-belt anchor points

cation, labelling, instruction and wafning requirements

ide view)

the event

U7

elt, pelvic

5.1.1 WTQRS and replacement parts shall be permanently and legibly marked showing

a) manufagturer's name or trademark;

b) month gnd year of manufacture, and any other identification necessary to clearly identify a WTORS in
of a profluct recall, and

c) that it cpnforms with {SO"10542-1.

5.1.2 Primpry WTORS components and subassemblies shall be accompanied by information that include

a) manufagturer's model and part number or an equivalent identification code, and

b) the name-ahd-intended-use of each-detachable WTORS component{e.gright-rear tiedown, shoulder b
belt, etc.).

5.2 Instructions for installers

5.2.1 Manufacturers of WTORS shall provide written instructions for the installer in the principal language(s) of the
country in which it is marketed.

5.2.2 The instructions shall include statements that

a) the WTORS should be installed for forward-facing wheelchairs,

b) identify the number of separate packages containing WTORS components,

© ISO 2001 — All righ

ts reserved


https://standardsiso.com/api/?name=c890a9ebf18f594854ddb57a468e7ade

c)
d)

e)

f)

ISO 10542-1:2001(E)

the WTORS conforms with ISO 10542-1,

indicate the minimum specifications for all wheelchair tiedown and occupant- restraint anchorage fasteners and
related components,

identify any components to be permanently fastened to the wheelchair, and

indicate that the pelvic-restraint anchor points should be positioned to achieve belt angles of 30° or greater to the
horizontal, and preferably between 45° and 75° to the horizontal, in order to fit low across the pelvis and/or over
the upper thighs and thereby reduce the possibility of the belt loading the abdomen.

5.2.3 The instructions shall include descriptions of

a)

b)
c)

d)

e)

5.2.4 The instructions shall include diagrams and drawings that illustrate

a)

b)
c)

d)

5.2.5 THhe instructions shall include warnings-that

a)
b)

c)
d)

e)

f)
g)

h)

are to be

function of

the Ipcation points of upper anchorages or webbing guides of shoulder andCharness restraints, and an
explgnation that these points should be selected so that the belt webbing fits_near the midpoint of occupants'
shoulders and so that the height is at or above the shoulder heights of intended users, so as [0 minimise
downward loads on the spine, and

minimum vehicle-strength recommendations at all WTORS anchor point locations.

acceptable methods for fastening WTORS anchorages to the yehicle, along with minimum strength r¢quirements
for all WTORS anchor points,

an eXploded-view drawing and a parts list for all components required in the installation,

the Iqcations for anchor points of independent belt restraints relative to wheelchair tiedown anchor goints, along
with the information in Figure 5,

distanpces between WTORS' anchor points and*vehicle interior components, including the information|in Figure 6.

the WTORS be installed by an experienced technician,

both pelvic and upper-torso restraints be installed to reduce the possibility of head and chest impacts|with vehicle
interipr components, and that

vehide anchor points may-require reinforcement,

additfonal vehicle interior,padding should have a burning rate that does not exceed 100 mm/min when tested in
accofdance with 1ISO.3795,

a veljicle-anchored-back restraint be provided if a head restraint is anchored to the vehicle, in order{to minimize
rearward defleetion of the wheelchair seatback and the potential for neck injury,

the WTORSnot be installed in a manner that may block deployment of an airbag,

an aifbag be used only as a supplementary occupant restraint in conjunction with a wheelchair tiedoyvn and belt-
type occupant restraint,

it is important to locate the wheelchair anchor points properly with respect to the anchor points of the upper and
lower torso belts to achieve good belt-fit geometry,

the WTORS manufacturer be consulted in case of questions as to the method of installation on the wheelchair
and/or in the vehicle,

alterations or substitutions to the WTORS components should not be made without consulting the WTORS
manufacturer,

webbing be protected from contacting sharp corners and edges, and potential corrosive liquids,

the extent of head and chest excursions also depends on the location of the upper-torso belt anchor points and
may increase as anchor-point distance above and behind the occupants shoulder increases.

© 1S0 2001 - All rights reserved 9
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Key

[ZZA Preferred zone

NN

a8 Wheelch

5.3 User

5.3.1 Man

languages ¢f the country in which it is marketed.

5.3.2 The
a) the WT

b) care sh
battery

c) frayed,
d) webbing

Dimensions in millimetres

o

==

300

Optional zone

bir reference plane
Figure 5 — Preferred and optional-angles for pelvic restraints
and maintenance instructions

Ifacturers shall provide written instructions for the use and maintenance of the WTORS in the

nstructions shall include statements that
DRS conforms with ISO-10542-1,

Acid, along with 'procedures and materials to be used for cleaning parts of the WTORS,
contaminated or damaged webbing, and broken or worn parts should be replaced,

should\be protected from contacting sharp corners and edges, and

e) occupallmt restraints should be adjusted to fit the user, and that:

s | s

principal

puld be taken toprevent contamination of the webbing with polishes, oils and chemicals, particularly

1) both pelvic and upper-torso restraints should be used to reduce the possibility of head and chest impacts with
vehicle components,

2) the extent of head and chest excursions also depends on the location of the upper-torso belt anchor points

and

may increase as anchor-point distance above and behind the occupants shoulder increases,

3) the pelvic belt should be worn low across the front of the pelvis so as to bear upon the bony structure of the
body, with any junctions between the pelvic and shoulder restraints located near the wearer's hip,

4) the angle of the pelvic belt should be within the preferred zone of 45° to 75° to the horizontal, or the optional
zone of 30° to 45° to the horizontal, as shown in Figure 5,

5) belts should not be held away from the body by wheelchair components or parts such as the wheelchair

arm

10

rests or wheels, along with an illustration similar to that of Figures 7 and 8,

© ISO 2001 — All righ
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6) occupant restraints belts should be adjusted as firmly as possible consistent with user comfort,
7) upper-torso restraints should fit over the shoulders,

8) upper-torso anchor or webbing guide points that are adjustable in height should be set at or above the
wheelchair occupant's shoulder so as not to impose downward loads on the spine in the event of an impact,

9) restraint webbing should not be worn twisted.

Dimensions in millimetres

400 FCz®

HHT

Rigid vehicle edmponents that are inside the clear zones should be covered with padding that conforms with the
impact geffermance requirements of FMVSS 201, EC 74/60 or UN/ECE 21.

NOTE 1 The rear clear zone is measured from the rearmost point on an occupant’s head. The front clear zone (FCZ) is meas-
ured from the frontmost point on an occupant’s head.

NOTE 2 Seated head height (HHT) ranges from about 1 200 mm for a small adult female to about 1 550 mm for a tall adult
male.

& 650 mm with upper torso restraint; 950 mm with only pelvic restraint. The FCZ may not be achievable with wheelchair -seated
drivers.

Figure 6 — Clear zones for wheelchair-seated occupants

© 1SO 2001 — All rights reserved 11
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RESTRAINTS SHOULD
NOT BE HELD AWAY FROM
BODY BY WHEELCHAIR

COMPONENTS SUCH
AS ARMRESTS
OR WHEELS

Figurg

7 — Example of warning label illustrating dmproper positioning of occupant restraint belts

PELVIC RESTRAINTS SHOULD
MAKE FULL CONTACT
ACROSS THE FRONT OF
THE BODY NEAR
THE JUNCTION OF
THE THIGH
AND PELVIS

Figure 8 — lllustration of proper belt fit
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5.3.3 The instructions shall include descriptions of

a) how the WTORS is to be used,

b) the types of anchorage hardware that may be used with the vehicle-installed anchorage components,

c) the features required of a wheelchair for effective attachment of tiedown end fittings, and

d) how to inspect, clean, and maintain all WTORS webbing and components.

5.3.4 The instructions shall include warnings that

a) theu
the p

b) the W

c) WTO
impa

d) theW
e) posty
f) auxili
secu
impa

g) items
poss
occu

54 Ins

Replace
this part

a) be d
perfo

b) be s
comg

6 Perfi

e of occupant restraints other than those specified by, or included in, the WTORS system may
erformance,

TORS be used only with forward-facing wheelchairs,

RS components, including anchorages, be replaced if they are suspected to Have been in us|
Ct from which the vehicle must be towed,

TORS be used with only one wheelchair and one occupant at a time,
ral supports and belts not be used as occupant restraints,

ary wheelchair equipment be effectively secured to the wheélchair or removed from the whg
ed in the vehicle during transport, so as not to break freevand cause injury to vehicle occu
ct, and that

attached to the wheelchair in front of the wheelchair-oecupant, other than footrests, be remove
ble and secured separately during transportation, in erder to reduce the potential for injury to the
pant and others in the vehicle.

ructions for WTORS components and subassemblies sold separately

nent parts for WTORS, and parts of WTORS sold separately, that conform to appropriate requ
Df ISO 10542 shall:

bscribed in accompanying ypresale marketing literature as being part of a system or syst
fmance meets the requirements of this part of ISO 10542, and

pplied with installation, user and maintenance instructions that include details of the WTORS
onents with which they are compatible.

Drmance requirements

ompromise

e during an

elchair and
pants in an

d whenever
wheelchair

irements of

PmMs whose

Hevices and

6.1 WIT

URKS COIMIPOTEnts

6.1.1 All webbing, metal parts, buckles, release mechanisms and adjustment mechanisms of wheelchair tiedown
and occupant-restraint systems shall conform with applicable subclauses of one or both of the following documents,
as indicated in the applicable column of Table 1 and/or Table 2:

a) UN/ECE regulation No. 16;

b) FMVSS 209 seatbelt assemblies.

6.1.2 All webbing and padding used in WTORS shall have a burning rate not exceeding 100 mm/min when tested
as specified in ISO 3795.

© 1SO 2001 - All rights reserved

13


https://standardsiso.com/api/?name=c890a9ebf18f594854ddb57a468e7ade

ISO 10542-1:2001(E)

Table 1 — Applicable subclauses of UN/ECE regulation No. 16

Subclause Component Subject UN/ECE eNrZ'nigéEStS ref- Application
6.2.1.1 rigid parts sharp edges — OR +WTD
6.2.1.2 rigid parts corrosion 7.2 OR + WTD
6.2.1.4 rigid parts cold impact test 75.4 OR + WTD
6.2.2.1 buckles correct use and size — OR
6.2.2.2 buckles closing/releasing 7.8.2 OR
6.2.2.3 buckles cold-mating +5-3 oR
6.2.2.4 buckles repeated testing 7.7 OR
6.2.3.2 adjustment devices micro-slip 7.3 OR
6.2.3.4 belt adjusting device force 7.5.6 OR + WTD
6.2.5 various belt retractors performance 7.2,7.6.1thru 7.6.4 OR
6.2.6 preloading devices performance 7.2,7.9.2 OR
6.3.1 belts general specs — OR
6.3.2 belts strength 7.4.1.1, 742 OR + WD
6.3.3 belts strength 7.4.1,-7.4.2 OR + WD
6.4.2 belts strength 7.416,7.4.2,7.5 OR + WD
& OR = ocgupant restraint, WTD = wheelchair tiedown

Table 2 — Applicable subclauses, of FMVSS 209

Subclauge Component Subject FMé‘?;gr?feLEStS Application
S4.1 (d) hardware burrs and sharp_edges — OR +WTD
S4.1 (e) release mechanism design — OR
S4.1 (h) webbing unravelling — OR +WTD
S4.2 (a) webbing beltwidth S5.1(a) OR
S4.2 (b) webbing breaking strength S5.1(b) OR + WTD
S4.2 (c) webbing elongation S5.1(c) OR + WTD
S4.2 (d) webbing abrasion resistance S5.1(d), S5.3(c) OR
S4.2 (d) webbing abrasion resistance S5.1(d) WTD
S4.2 (e) webbing light resistance S5.1(e) OR +WTD
S4.2 (h) webbing stain resistance S5.1(h) OR + WTD
S4.3 (a) hardware corrosion resistance S5.2(a) OR + WTD
S4.3 (b) hardware temperature resistance S5.2(b) OR + WTD
S4.3 (d) buckle release release force S5.2(d) OR
S4.3 (e) adjustment device adjustment force S5.2(e) OR
S4.3 (f) tilt-lock devices locking angles S5.2(f) OR
S4.3(9) buckle latch separation force S5.2(g) OR
S4.3 (i) belt retractor performance S5.2(i) OR
S4.3 (j) belt retractor performance S5.2()) OR
S4.3 (k) belt retractor performance S5.2(k), S4.4 OR
S4.4 (a) pelvic restraints performance S5.3(a) OR
S4.4 (b) 3-pt restraints performance S5.3(b) OR
& OR = occupant restraint; WTD = wheelchair tiedown

14
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6.2 Dynamic performance requirements

6.2.1 Post-test acceptance criteria

When the WTORS is tested in accordance with annex A, the following requirements shall be met at the conclusion of

the test.

a) The ATD shall be retained in the seat of the SWC.

b) The SWC shall be in an upright position on the impact sled.

c) NoW

TORS anchorage components or securement end fittings shall be detached or separated.

d) ReIeIse of the SWC from the wheelchair tiedown shall not require the use of tools.

e) Rele
f) Nop
load-
g) The
injury
h) The f
wher

6.2.2 D

When thg

a) the h
given

b) the W
knee

se of the ATD from the occupant restraint shall not require the use of tools.

hrt of the WTORS shall exhibit visible signs of tearing, fragmentation, fracture;or complete fg
bearing part, unless such parts are intended to fail in a manner that limits thé\forces on the occ

IWTORS shall exhibit no dangerous roughness, sharp edges, or protrdsions likely to increasg
to the occupant.

orce required to open the buckle of any tiedown or occupant restraint components shall not ¢
tested as specified by 6.2.2.5 of ECE R 16:1996, in accordance/with the procedures of 7.8.

namic performance requirements during the test

b WTORS is tested in accordance with annex A,

prizontal excursions of the ATD and the SWE€ with respect to the impact sled shall not exceed
in Table 3, and

TORS shall prevent the wheelchairfrom imposing forward loads on the occupant, as indicated
excursion exceeding the wheelchair point P excursion by 10 % or more (wknee/ch = 1,1).

Table 3 — Horizontal excursion limits

Measurement point Excursion variable Pelvic and shoulder restraint
mm
Surrogate wheelchair Lwe 200
ATD Knee Lknee 375
ATD Head Lhead 650
Bwe is the horizontal distance relative to the sled platform between the point-P

target on the SWC at time %, to the point-P target at the time of peak wheel-
chair excursion.

ilure of any
Lipant.
the risk of

xceed 60 N

the values

by the ATD

is-the horizaontal distance relative-to-the-sled platform between-the ATD knhee.
P

X
Rree

joint target at time %y, to the knee-joint target at the time of peak knee excur-
sion, and

Lhead is the horizontal distance relative to the sled platform between the most for-
ward point on the ATD's head above the nose at time £y, to the most forward
point on the ATD's head at the time of peak head excursion.

6.3 Webbing slippage at tiedown adjustment devices

When tested in accordance with annex C, strap-type adjustment mechanisms of the wheelchair-tiedown system shall
not show slippage greater than 25 mm.

© 1SO 2001 - All rights reserved
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6.4 Partial engagement of anchorage and securement components

When WTORS anchorage and securement components are tested in accordance with annex D, all improper and
partial engagements shall separate with a force of less than 22 N.

7 Test reports

7.1 The following information shall be included in each test report resulting from one or more tests conducted in

accordance

a) name a

with this part of ISO 10542:

nd_address of test institution.
7

b) date of
C) auniqu
d) manufa
e) product
f) namea

g) aphoto

7.2 Forth
a) the mes
b) a photo
c) agraph
d) the test
e) a staten

f) any oth

7.3 Forth
a) aphoto
b) the test
C) a staten
d) any oth
7.4 Forth
report shall
a) aphoto

b) a photo

est;

b test report number shown on each numbered page;
Cturer, product, and serial number, if applicable;

type and designation;

nd address of manufacturer;

jraph of the WTORS test setup.

b frontal impact test of annex A, the test report shall also include

sured or calculated value of the test velocity change,

jraph of the WTORS and wheelchair as set up prior to the\test,

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

results as specified in 6.2.1 and 6.2.2,

pr relevant observations.

graph of the WTORS and wheelchair set up for the test,

results as specified in B.5,

nent as to whether or not the occupant restraint tested met the requirements of 4.3.2, and

br relevant observations.

b test for welibing slippage at adjustment devices of wheelchair tiedowns specified in annex G
also include;

jraph_of-the test setup,

jraph. and description of each adjustment device tested,

nent as to whether or not the WTORS met the\requirements of the clauses listed in d) above, and

b tests of restraint-belt geometry andMength adjustment of annex B, the report shall also includeg

c) the test

results as specired in ©.3,

d) a statement as to whether or not the occupant restraint met the requirements of 6.3, and

e) any other relevant observations.

7.5 For the test for test for partial engagement of annex D, the test report shall also include

a) a photograph and description of the components involved in each test,

b) the test

results as specified in 6.4,

c) a statement indicating whether the equipment met the requirements of 6.4, and

d) any other relevant observations.

16

, the test
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Annex A
(normative)

Test method for frontal impact

A.1 Principle

A surrogate wheelchair (SWC) constructed in accordance with annex E is mounted in a forward-facing configuration
onthei ' ' i i i i

The WTOQRS is installed to secure the SWC and restrain the ATD. The sled platform is subjected tp a defined
accelerafion/deceleration-time pulse, in order to achieve a defined horizontal velocity change (Aw). Observations
and meagurements are made to determine if the WTORS conforms to the requirements of this part of ISO 10542.

A.2 Tgst sample

An unusgd WTORS, including upper and lower torso restraints, all fittings, ancharages, fasteners, and instructions for
installatign and use, shall be provided for testing. If a WTORS is designed-to use the vehicle origina| equipment
manufacfurer (OEM) belt-type restraint system, the WTORS manufacturer“shall provide a representative OEM
restraint gystem for testing. Documentation shall be included to indicateany components of the WTORS|system that
are designed to provide controlled failure or deformation under dynamic loading.

A.3 Apparatus

A.3.1 Animpact simulator shall be used that includes:the following:

a) an impact sled with a flat, horizontal, structurally_rigid platform on which the SWC can be mounted, gnd to which
the WTORS can be fastened,;

b) a rigif structure attached to the impact sled-to which the upper-torso restraint can be anchored in the manner,
and tp the geometry, specified by the WIORS manufacturer;

c) a mepns to drive the impact sled through a change in velocity of 48+§ km/h;

d) a megans to accelerate and/orj,decelerate the impact sled and test setup such that the prodessed sled
acceleration- and/or deceleration-time pulse

1) fglls within the shaded-area of Figure A.1,

2) ekceeds 20 g fef'a/cumulative time period of at least 15 ms,

3) ekceeds 15-g\for a cumulative time period of at least 40 ms, and
4) hps a duration of at least 75 ms from %, to t;;

e) a Hyll)rid II*or Hybrid 11l ATD with a total mass of 76,3 kg =+ 1 kg;

f) asurrogate wheelchair that conforms with the specifications of annex E.

A.3.2 A means shall be provided to measure the ATD and surrogate wheelchair horizontal excursions  specified
in 6.2.2 a) with an accuracy of £ 5 mm.

NOTE A side-view high-speed camera or video system with a minimum frame rate of 500 frames per second can be used.

A.3.3 A means shall be used to measure the horizontal acceleration and/or deceleration of the impact sled in
the direction of travel at a sampling rate in accordance with ISO 6487, and with a precision of 40,5 g.

A.3.4 A means shall be provided to measure the horizontal velocity change  (Awv) of the impact sled during the
impact with a precision of 4= 0,5 km/h.

© 1SO 2001 — All rights reserved 17
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The acceldration/deceleration of the impact sled shall stay within the_shaded area and exceed the indicat¢d levels
for the spefified continuous (unbroken arrows) and cumulative (broken arrows) time periods.
Figure A.1 — Acceleration/deceleration requirements for the (48 + 2 knitiact test
A.3.5 Proyision shall be made to filter analog transducer signals using a low-pass filter in accorddance with
ISO 6487, ihcluding
a) prefilter|ng of all transducer signals to Channet'€lass 1 000 (—4 dB at 1 650 Hz) prior to digitizing at 10 000 Hz,
and

b) filtering

A.4 Test
A.4.1 The

A.4.2 Adj
from the m4

A.4.3 Pla

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

preparation and procedure

procedures for setting up the test may be undertaken in any order.

ss of the distal body segment, as specified by the ATD manufacturer.

Ce close-fitting cotton clothing on the pelvis, thighs and torso of the ATD.

ISt the ATD_to/achieve a static resistance of 1 g at each joint, as indicated by just-noticeable njovement

A.4.4 Set

urthe test annaratus (see A 3)
~ Ll \ 7

A.4.5 Pre

pare the SWC as follows.

SWC specifications within the tolerances specified in annex E.

a)

b)
surface.

c) Inspect

d) Inspect

e) Inspect

18

the tyres for cracks and replace if the weakness could cause the tyres to fail during a test.
the seat plate and plate-support structures and replace if deformed.

all frame joints and components and repair if there are signs of fatigue or deformation.

Modify the frame structure as needed to accommodate the tiedown system to be tested while maintaining the

Inflate the SWC tyres as specified in annex E, with the wheelchair unoccupied and resting on a horizontal
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A.4.6 Position the surrogate wheelchair facing forward on the sled platform, with the wheelchair reference plane
parallel to the direction of sled travel & 3°.

A.4.7 Install the wheelchair tiedown anchorages in accordance with the manfacturer's instructions. If a range is
given for any installation dimensions, use the midpoint of the range. If fasteners supplied with the WTORS are not
compatible with the impact sled, use replacement fasteners with the same thread and material specification.

A.4.8 Secure the SWC with the wheelchair tiedown according to the manufacturer's instructions.

A.4.9 Position the ATD in the SWC sitting upright and symmetrical about the wheelchair reference plane, with the
pelvis and buttock as far back on the wheelchair seat as possible, and the hands resting on the ATD's thighs.

A.4.10
points at

A4.11
restraintg
Figure A
annex F.

Use the

the midpoints of the recommended zones, if applicable.

manufaciurer.

If an upq
webbing

NOTE T

and the webbing guide is at the intended anchor-point location.

425 +10

30

~N
~

\ —
~N
o \\
2. S
~N
~N

X

Install the pelvic restraint anchorages in accordance with the manufacturer's instructions, seléeq

For WTORS that do not include upper-anchor or upper webbing-guide supports for shoulder|
, install the upper-torso restraint anchorages at the point or points marked by a bald‘Cross (X) 0
2 or A.3, as applicable, to achieve a fit across the ATD shoulders and chestras/indicated in R

ipper-torso restraint anchorage and fastener hardware, if supplied as+part of the complete WT]

er-torso restraint webbing guide is provided, locate it so that thé contact interface between f{

ting anchor

or harness
r crosses in
igure F.1 of

ORS by the

he restraint

Dimensions in millimetres

150

N

a

Ri

245 £10

he‘anchor points are located relative to the top centre of the ATD’s shoulders.

a8 Whee

I £ I
nair TCICTTTILT PJidalnic

Figure A.2 — Locations for upper anchor point(s) of centre-anchored and two-point-anchored harnesses in

frontal impact test
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Dimensions in millimetres

300 +15

300 15

300 £15

Adjust the pnchor-point location to give a goad fit'to the ATD chest and shoulder.
The laterall position of the anchor point should be adjusted to achieve a good fit over the ATD’s shoulder.

NOTE Theg anchor point may be located en’either side of wheelchair and ATD, and is located relative to the top centre of the
ATD’s shoulder.

Figure A.3 — Location for upper anchor point of shoulder belt in frontal impact test
A.4.12 Fqr WTORS thating¢ltde support components for upper anchor points or upper guide points for upper-torso

belts, install the anchorages or guides as specified by the manufacturer, to achieve a good fit to the ATD's shoulders
and chest.

A.4.13 Placethepelvic belt on the ATD and adjust the tension in the pelvic belt to achieve a snug fit.

A.4.14 Placetheshoutderbettorharnessomrthe ATDandadjust thebeltsasfottows:
a) If an emergency-locking or automatic-locking retractor is provided, adjust the belts to achieve a snug fit.

b) If no emergency-locking or automatic-locking retractor is provided, adjust the belts to achieve a snug fit with a
75 mm X 75 mm X 25 mm thick plate inserted between the ATD's chest and the belt webbing with the plate
laying flat against the ATD's chest, and then remove the plate.

A.4.15 If a high-speed camera or high-speed video is used for the measurements in A.3.2, apply contrast markers
appropriate to the measurement system at:

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

b) point P of the SWC.
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A.4.16 Ensure that the SWC reference plane is parallel to the centreline of the impact simulator within & 3°.

A.4.17

a) ahor

Make provisions to subject the impact sled and the test specimens to

izontal velocity change of 48 + 2 km/h,

b) using a deceleration-time pulse that conforms with A.3.1 d).

A.4.18 Conduct the test by executing the appropriate sequence of steps to activate the impact sled and start the
recording equipment.

NOTE To minimize damage to the ATD during testing, a future version of this part of ISO 10542 will consider allowing restrictions

on knee-jgi

during teq
situations

A5 EV

After the
WTORS

ting. Test facilities are invited to explore methods to accomplish such restrictions in ways that simulg
(e.g. by placing a padded bolster to catch the ATD’s feet prior to full knee-joint extension).

aluation of test results

test, examine the SWC, ATD, and WTORS, and analyse the excursion measurements to detg
meets the requirements of 6.2.

D excursions
te real-world

rmine if the
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Annex B
(normative)

Measurement of WTORS belt lengths and geometry

B.1 Principle

If a belt-type occupant restraint system is provided with the WTORS, it is set up with an ATD seated in a wheelchair

seat having
points of thg
adjustment
of user and

B.2 Test

An unused
installation

B.3 App

B.3.1 Flaf,

attached.

B.3.2 Rig
webbing gu

B.4 Prog

B.4.1 Sed
accordance

B.4.2 Pos

arms positipned on the armrests-er"ATD thighs.

the dimensions of the SWC specified in annex E, with the upper anchor points or upper wepb
P upper-torso restraint positioned at worst-case, real-world conditions. The fit of the belts ta'the
lengths of the belts are then checked to insure that the restraint system will accommodate’ja w
wheelchair sizes.

sample

IWTORS, including upper and lower torso restraints, all fittings, anchorages;-fasteners, and instru
hnd use.

hratus

horizontal, rigid platform , on which the SWC chair can.be mounted, and to which the WTOR

d structure , fastened to the platform, that allows the anchorages for upper anchor points
des of the upper-torso restraint to be fastened at the locations specified in Figures B.1 and B.2

edure

ure the surrogate wheelchair to a flat, horizontal,
with the WTORS manufacturerinstructions.

rigid platform with the wheelchair-tig

ition the ATD symmetrically in the SWC seat with the buttock and pelvis against the backres|

B.4.3 Inst

point of the

all the pelvic béltin accordance with the manufacturer's instructions, selecting anchor points a
recommended zones, if applicable.

ng guide
ATD and
de range

ctions for

S can be

or upper

pdown in

t and the

the mid-

shoulder

arked by a

bold cross (X) or crosses in F|gure B. 1 or B.2, as apphcable usmg hardware supplled by the manufacturer if
provided.

NOTE The setups in Figures B.1 and B.2 represent expected worst-case situations in actual vehicles with regard to the
length requirements of upper-torso belts (see Figures F.2 through F4 of annex F for preferred and optional zones).
Subclause 4.3.2 d) requires additional length adjustment of the belt from anchor- or guide-point scenarios, in order to
accommodate larger users.

b)

webbing guides, locate the anchorage in accordance with manufacturer's instructions.

B.4.5 Adjust the tension in the pelvic and shoulder belts to achieve a snug fit.

22

For WTORS that include support structures for upper anchorages of upper-torso restraint anchor points or
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B.5 Measurements

B.5.1 Measure and record the rear-view angle relative to the horizontal of the pelvic belt projected onto a plane that
is perpendicular to the wheelchair reference plane, and the side-view angle of the pelvic belt projected on to the

wheelchair reference plane.

B.5.2 Measure and record the distance from the centreline of the ATD along the arc of the pelvic belt to the centre

of the junction of the upper torso belt and the pelvic belt.

B.5.3 Mark the location of the webbing in the upper-torso restraint adjusters. Disconnect the upper-torso restraint

at one anchor point and measure the total length of belt lengthening and shortening available, while

checking to

make suile that at least 25 mm of webbing extends through the restraint end fittings at all times.
B.54 ark the location of the webbing at the pelvic restraint adjusters with the pelvic belt on the)ATD g
in B.4.3. PUnbuckle the pelvic belt and measure the total length of belt lengthening and shortening provide

adjustmgnt on both sides of the pelvic belt if applicable), while checking to make sure that atteast 25 mmj
extends through the restraint end fittings at all times.

B.6 Results and compliance

Determine if the test sample meets the requirements of 4.3.2.

150 600

X X X
T N

4
-ﬁ- \
5 )

600

1700

1100

s described
d (including
of webbing

Dimensions in millimetres

NOTE Bold crosses (Xs) indicate the locations of the upper anchor points.

8 Wheelchair reference plane

Figure B.1 — Anchor-point locations for test setup with centre-anchored or two-point anchored harness on

the ATD seated in a wheelchair with dimensions specified in annex E
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NOTE1 B

NOTE 2 F

NOTE 3 Shoulder belt may be anchored to either side of wheelehair.

Figur

24

Dimensions in millimetres

, 600
AN
N
\\ N
X T—X
\\ 200 N
\ N
o /\ & AN
o) ~ N
“ N (—\
! ! o\
\;
2 .

bld crosses (Xs) indicate the locations of the upper anchor points:

re/aft location is relative to the top centre of the ATD’s shqulder.

e B.2 — Anchor-point location for test setup with three-point restraint on the ATD seated in
a wheelchair with dimensions specified in annex E
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Test for webbing slippage at adjustment devices of wheelchair tiedown

-1:2001(E)

straps

C.1 Principle

The weldbing and adjustment device of a wheelchair tiedown assembly are subjected to cyclical|loading for

1 000 cygles, and the webbing slippage at the adjustment device is measured.

C.2 Tgst sample

Webbing|and adjustment devices of wheelchair tiedown assemblies are used as test samples.

C.3 Apparatus

C.3.1 Weight, of mass 5 kg &= 0,1 kg.

C.3.2 Neans of applying a reciprocating vertical motion to,the webbing and adjustment device under test, with

a peak-tq-peak amplitude of 300 mm 4 20 mm, and a frequengy between 0,5 Hz and 0,75 Hz.

C.4 Procedure

C.4.1 dtore the adjustment device to be teSted at a temperature of 20 °C =5 °C and a relative [humidity of

65 % + 10 % for 24 h prior to testing.

C.4.2 Conduct the test at an ambjent temperature between 15°C and 30 °C within 2h of removing the

compongnts to be tested from storage’in accordance with C.2 using the following procedures.

a) Arrarjge the webbing and-adjustment device to be tested in the test apparatus, with the adjustment device not
less than 200 mm fromrthe end fitting as shown in Figure C.1.

b) Attach the weight (C-3'1) to the end fitting.

c) Adjust the webbing so that the bottom of the weight is 100 mm + 20 mm off the resting surface when the
movgmentyniechanism is at maximum upward travel.

d) Guidg the weight to prevent the load from swaying and rotating during the test.

e) Apply a vertical oscillating motion with a peak-to-peak amplitude of 300 mm == 20 mm to the adjustment device
by raising and lowering the webbing in the test fixture, and continue for 20 or more cycles to ensure that the test
equipment is operating correctly. On the downward stroke, ensure that the webbing descends to form a
downward loop when the mass is contacting the resting surface.

f) Mark the webbing position at the adjustment device.

g) Repeat the up/down oscillating motion in accordance with C.4 e) and continue for 1 000 cycles at a frequency
between 0,5 Hz and 0,75 Hz.

h) Measure any movement of the webbing mark at the adjustment device after the test and record as the amount of

webbing slippage.
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Dimensions in millimetres
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a) Taut position b) Slack position

Adjusting device
Stitching

5 kg weight
Doyvnward loop

Initial distance between adjusting device and end fitting shall be 200 mm or greater.

a8 Total trave

Figure C.1 — Setup for webbing slippage test at adjustment devices

C.5 Resylts and compliance

Determine if the test samplé meets the requirements of 6.3.

Determine if the test.sample meets the requirements of 6.4.

26
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Annex D
(normative)

Test method for partial engagement

D.1 Principle

A separa

ing force is applind hetween anarahlp WTQRS components that have heen pngagprl in any

anner other

than conj
demonst

D.2 Tsg

Any WT(Q

D.3 Af

D.3.1 N
separabl
wheelcha

D.3.2 N

D.3.3 N

D.4 Pr

Identify g
can be e

a) engal
engal

b) apply
and 11

plete and proper engagement. If the components do not disengage, a potential for partial eng
ated, and the WTORS fails the test.

st sample

paratus

leans to apply a separating force  of 22 N between the. separate WTORS components,
e parts of an anchorage mechanism, or a tiedown end-fitting and the securement-point hard
ir.

fleans for measuring the applied force  to an_accuracy of + 5 %.

leans to measure the duration of the applied forces to an accuracy of + 0,5s.

ocedure

Il reasonably foreseeable"ways that the separate components of a securement or anchorage
ngaged, other than complete engagement. For each of these ways,

jement;

a separatingforce of 22 N + 2 N between the components of the securement or anchorage
naintain the force of a maximum of 3s 4+ 0,5s.

agement is

RS components that are intended to be engaged during use and that have'the potential for improper and
incomplete engagement are used as test samples.

uch as the
vare on the

mechanism

he the separate components of a securement or anchorage mechanism in any manner other than complete

mechanism,

D5 T

st=results

For each

test conducted,

a) record the manner of engagement, including photographs that are necessary to fully describe the condition, and

b) record the results of each test, i.e. whether the components separated or remained engaged at the applied force.

D.6 Results and compliance

Determin

e if the test sample meets the requirements of 6.4.
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Annex E
(normative)

Surrogate wheelchair specifications

E.1 General

Design, dimensional, material and performance specifications are provided for a surrogate wheelchair (SWC) that

produces rgpresentative loading and seating conditions of a powered wheelchair for testing WTOR

requiremen

NOTE Det
Surrogate wi

E.2 Spegifications

The surrogate wheelchair shall

s of this part of ISO 10542.

eelchair drawing package and maintenance manual.

S to the

Is for the design, fabrication, and maintenance of a suitable surrogate wheelchair are available in SAE 2252,

a) be of rigid durable construction, such that there is no permanent deformation of the frame, seat s{rface, or

seatbag
b) have at
c) conforn
d) allow fo

e) provide
location|

f) provide

g) have a
ground

h) have a
to the h
horizon

i) have a
8° +1,
with ) a

j) have a

k in a 48 km/h, 20 g frontal impact test with a 76,3 kg ATD pasitioned and restrained in the SW(
otal mass of 85 kg &= 1 kg,

with the dimensions shown in Figures E.1 through*E.4,

- adjustment to accommodate components and‘end fittings of different types of tiedown system

two front securement points and two rear-securement points for four-point strap-type tiedow
S indicated in Figure E.1 and with the geemetry specified in Figure E.4,

pelvic restraint anchor points on beth sides of the surrogate wheelchair located as shown in Fig

centre of gravity located 142'mm =+ 25 mm forward of the rear axle and 287 mm 4 25 mm 4
blane for the range of frame=to-floor clearance adjustments allowed,

igid, flat seat surface; with dimensions as shown in Figure E.3, that is oriented at an angle of 4
orizontal (front epd\up), as shown in Figures E.1 and E.3, when the SWC tyres are resting
al surface and inflated in accordance with I) and m) below,

rigid seatback-with height and width dimensions as indicated in Figures E.2 and E.3 that is 0
H° to thelvertical when the SWC tyres are resting on a flat horizontal surface and inflated in ac
nd m)-below,

20 mm to 30 mm thick, firm (i.e. Shore A hardness of 60 to 80) rubber pad, with height 3

N
)

=]

ns at the

ure E.1,

bove the

°©+15°
on a flat

iented at
cordance

nd width

dimensi

ons as Indicated In Figures E.1 and E.2, fixed to the front surface of the rigid seatback,

k) have a detachable, but rigid, mounting plate for placement of a side-view target at the location of reference point

P outbo

ard of tiedown and restraint system components on either side of the SWC,

[) bhave pneumatic front tyres that, when inflated to 320 kPa + 30 kPa with the unoccupied surrogate wheelchair
resting on a flat horizontal surface, have a diameter of 230 mm 4 10 mm, a width of 75 mm £ 10 mm, and a
sidewall height of 54 mm 4 5 mm,

m) have pneumatic rear tyres that, when inflated to 320 kPa + 30 kPa with the unoccupied surrogate wheelchair
resting on a flat horizontal surface, have a diameter of 325 mm =+ 10 mm, a width of 100 mm =+ 10 mm, and a
sidewall height of 70 mm 4+ 5 mm.
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Dimensions in millimetres

Tolerances +5 mm unless otherwise specified
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NOTE Securement point locations do not imply recommended locations on production wheelchairs

Figure E.1 — Side view of surrogate wheelchair
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Dimensions in millimetres

Tolerances =5 mm
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Figure E.2 — Front view of surrogate wheelchair
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Dimensions in millimetres

Tolerances +5 mm unless otherwise specified
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Figure £.3 — Top view of surrogate wheelchair
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Dimensions in millimetres
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Figure E.4]— Dimensions of wheelchair securement points on,suffogate wheelchair showing required en-
@gagement geometry for securement-point end fittings-of four-point strap-type tiedowns
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