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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bod

ies

(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

overnmental and

non-goverimental, in liaison with ISO, also take part in the work. ISO collaborates closely withy, the

Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ftask of technical committees is to prepare International Standards. Draft International Standards

the technical committees are circulated to the member bodies for voting. Publication as
Internationgl Standard requires approval by at least 75 % of the member bodies casting.a-vote.

In other cjrcumstances, particularly when there is an urgent market requirement for such documents
technical gommittee may decide to publish other types of document:

an

, a

— an ISO Publicly Available Specification (ISO/PAS) represents an agréement between technical experts in
an ISQ working group and is accepted for publication if it is approved’by more than 50 % of the membjers

of the |parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agréement between the members of a techn
commfittee and is accepted for publication if it is approved by 2/3 of the members of the committee cast

e years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS
confirmed,|it is reviewed again after a further_three years, at which time it must either be transformed into
Internationgl Standard or be withdrawn.

cal
ing

r a
b iS
an

Attention i$ drawn to the possibility that some of the elements of this document may be the subject of patent

rights. ISO| shall not be held responsible’for identifying any or all such patent rights.

ISO/TS 29P62 was prepared (by—~Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC
Passive sdfety crash protection systems.

12,
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Introduction

0.1

Objective and notes on applicability

The obJectlve of this Technical SpeC|f|cat|on is to create a test method that simulates Iateral impact involving
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seat position and for a forward-facing CRS this applies to the front passenger seat position. In
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dren.

5 explicitly stated that it is not possible to compare the performance of forward- and rearward-f
ording to this Technical Specification, unless they are each tested in their respective;worst case

b worst case condition corresponds to maximum intrusion close to the child's"head. In ECE
95 side impact tests and similar real-world accidents, for a rearward-facing-E€RS this applies

idents, for either forward-facing or rearward-facing CRS, the worst case.depends on the impac
y be in either the front or the rear seat of the vehicle.

Background data and development of the method

s Technical Specification has been prepared on the basis-of accident data. The specification adgd
ick side impact conditions, which, from research data, are’shown to be the conditions that in rea
duce the majority of fatalities and serious injuries.

major aim has been to use methods that are-relatively inexpensive. Thus, the specification
eloped through a progression of tests from fullscale vehicle impacts, via double sled dynamic
gle sled with a hinged panel, representing the intruding vehicle's side structure.

Th
ve

megthod were analysed and used to develop a close approximation of the side impact event on a 4

e data from the full size tests were first;replicated on two sled rigs in which one sled represents
icle and the second sled represents;the striking vehicle and the intruding side structure. The dat

acing CRS
conditions.

Regulation
to the rear
real-world
t point and

resses the

| accidents

has been
tests, to a

the struck
a from this
ingle sled.

In this procedure, the intruding side structure is represented by a pivoted panel that is rotated in relation to the

te

regresents the deformation of-the inner side structure of the passenger compartment relative to the
side of the vehicle.

Fufther informatiom~about the background data, development of the test method and experiend
found in ISO/TR14646.

seat at a relative velocity) within a band of velocities measured in full scale tests. The

movement
non-struck

es can be
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TECHNICAL SPECIFICATION ISO/TS 29062:2009(E)

Road vehicles — Child restraint systems — Sled test method to
enable the evaluation of side impact protection

1

Th

test method simulates the conditions in which most of the serious injuries occur, and’ for whic
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Scope
s Technical Specification specifies a test method for child restraint systems in side impact coll

traint characteristics can improve the protection of the child.

Normative references

following referenced documents are indispensable for the application of this document.
rences, only the edition cited applies. For undated referenCes, the latest edition of the
tument (including any amendments) applies.

WV

D 6487, Road vehicles — Measurement techniques in impagct tests — Instrumentation
D 8721, Road vehicles — Measurement techniques.ifiNimpact tests — Optical instrumentation

D 13216-1, Road vehicles — Anchorages in-vehicles and attachments to anchorages for chi
tems — Part 1: Seat bight anchorages and attachments

D/TR 14646:2007, Road vehicles — Side-impact testing of child restraint systems — Review of f
a and test methods, and conclusions.from the ISO work as of November 2005

E Requlation No. 44-04, Uniform provisions concerning the approval of restraining device

(0]¢]

3
Fo
3.1

ch
CR

fupants of power-driven vehicles (“child restraint system”)

Terms and definitions

the purposes of‘this document, the following terms and definitions apply.

Id restraint system
S

an

sions. The
n the child

For dated
referenced

d restraint

ackground

5 for child

free-standing device intended to provide child vehicle occupants with an approved restraint

NO

3.2

TE CRSs comprise various categories such as car beds, infant restraints, toddler seats (forward- and rearward-
facing), booster cushions and booster seats. Combination products may cover two or more of these product categories.

struck side
side of a vehicle where lateral impact occurs

3.3

non-struck side
opposite side to the struck side

© 1SO 2009 - All rights reserved


http://www.unece.org/trans/main/wp29/wp29regs.html
https://standardsiso.com/api/?name=4ffdbad091711cebb045a186f119be65

ISO/TS 29062:2009(E)

3.4

hinged panel

impactor to the child seat, which simulates the intruding inner side structure of the passenger compartment in
lateral impact

3.5
intrusion plane
extension upwards of the hinged panel inner surface, adjacent to the dummy head

3.6

sled deceleration starting point
lo
start of thelacceleration of the sled, e.g. the first contact of a deceleration sled with the braking system

4 Boundary conditions

When analysing test results of ECE Regulation No. 95 side impact tests, it becomes evident that injuries are
caused byl a combination of both structural intrusion and vehicle acceleration. The\intrusion is defined|by
intrusion shape, intrusion depth and intrusion velocity. In addition, geometrical properties (such as door panel
height, digtance between side structure and CRS) of the struck car have¢a\Considerable influence. |An
appropriat¢ side impact test procedure for CRS should be capable of reproducing the following properties:

— Intrusion velocity range: 7m/s—-10 m/s
— Intrusion depth: approx. 250<mm
— Sled dcceleration range: 10g—-15¢

— Door panel height with respect to CR point: approx. 500 mm

— Distar|ce between panel and CRS centre line: approx. 300 mm

In additionf the timing of the impact between.the intruding panel and CRS/dummy needs to be controlled|for
appropriat¢ definition of impact severity.

For backgiound data and justifications,see ISO/TR 14646.
In principlq it is possible to achieve the above conditions by various test setups, e.g. realization of the intrusfon

by a translational panel. The-fiinged panel method described below is one possible method which has bgen
shown to He capable of meeting the physical parameters mentioned above.

5 Testimethod

5.1 General

The test conditions are intended to represent the loadings in full-scale impact as closely as possible.

When a vehicle experiences impact to its side by the front of another vehicle, the struck vehicle (body) is
subject to a lateral acceleration and a velocity change. In addition, the struck side of that vehicle may intrude
rapidly into the passenger compartment, impacting occupants seated on the struck side adjacent to the impact.
As regards a child restraint, the body acceleration affects the reaction of the anchorages and the inertial
displacement of the CRS while the side intrusion affects the direct loading on the CRS.

2 © 1SO 2009 — All rights reserved
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This complex interaction cannot be replicated entirely in a simple sled test procedure. For the test procedure
given in this Technical Specification, the body acceleration and intrusion of the inner panel structure have
been specified independently:

— body acceleration is reproduced by the sled acceleration;
— intrusion is simulated by the motion of a hinged panel mounted on the sled.
For two vehicles of equal mass, the velocity change of the struck vehicle in a side impact will be about one

half of the impact velocity of the striking vehicle. Thus this method simulates a side impact of approximately
50 ferathr-

Dug to the early impact between panel and CRS when using a test method that repreésentq intrusion,
mgthematical simulations have shown that the velocity change in the direction of travel of the strick vehicle
has a marginal influence on the dummy readings. In the test method according to this Technical Specification,
thg forward velocity component is therefore disregarded in order to simplify the test sef-up.

In prder to avoid excessive deformation of the ISOFIX attachments on the CRS(n the side impact [test setup,
thg anchorages are mounted to the test rig in a way to allow some movement in‘the Y direction.

5.2 Test facility and equipment
5.21 Testrig

The test rig comprises a sled fitted with
—| test bench;

—| hinged panel;

—| 2- and 3-point belt and ISOFIX anchorages (in accordance with ECE Regulation No. 44 and Annex A);

—| top tether anchorages, seat bight-anchorages, and floor (in accordance with ECE Regulation No. 44 and
Annex A).

S

0]

b Figures 1 to 6.

The sled is equipped with @ means of generating a Av corridor as shown in Figure 7 with a velocityl change of
25km/h = 1 km/h.

For the simulation\of the intruding panel (inner side structure) on side impact, the hinged pane| is moved
dufing the sled;deceleration by a means that generates a panel angular velocity as given in Figures|8 and 9.

The ISOEEX"anchorages should be movable in the Y direction to avoid damage of the attachments, thus
avgiding 'damage to the test equipment (e.g. dummies). The ISOFIX anchorages are individually| fixed to a
slijing system allowing a movement of up to 200 mm. For a forward-facing CRS the test bench backrest is
also movable in the Y direction and mechanically linked with the intruding panel.

In a similar way, attachment of the CRS with seat belts should also have provisions to allow movement in the
Y direction.

5.2.2 Dimensions and specifications

The design and specifications of the test bench with anchorages is shown in Figures 1 to 6. The design and
specifications of the hinged panel with padding are shown in Figures 3 and 6.

© 1SO 2009 - All rights reserved 3
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NOTE

The figures show one practical solution, where the seat back of the bench is moved to avoid conflict with

the

hinged panel. Alternative solutions may be used to avoid this interaction, as long as the relevant geometry and

characteristi

cs of the panel are maintained.

The stiffness and strength of the hinged panel structure shall be sufficient in order that the panel structure will
remain essentially undeformed during the test and to avoid excessive oscillations of the panel.

The panel padding consists of 55 mm thick padding material. The mechanical properties are defined by a drop
test and a response corridor, see Annex B.

5.3 Tes
Specificati
this Techn|
should be

NOTE
yet availabl

5.4 Inst

541 Ge

The instru
comply wit]

5.4.2 Instrumentation of the test rig with the hinged panel

The follow
— sled &
— panel

There sha
intrusion p

The impac
contact arg

5.4.3 Instrumentation ofthe dummy

The follow

- dummies

bn of the dummies allowing adequate measurements in the side impact method is not inCludeq
cal Specification. The most appropriate dummies according to state-of-the-art for this .applicat
Lised.

Dummy recommendations are intended to be part of a subsequent publication by ISO/TC22/SC 12/WG 5,

e by the time of publication of this Technical Specification.

rumentation

heral

Mmentation shall comply with current International Standards: “The measurement techniques s

h 1ISO 6487, and the optical instrumentation shall comply with 1SO 8721.

ng parameters shall be measured:
Cceleration and velocity change;
angular velocity.

| be a capability of determining® head containment within the CRS and head contact with
ane should it occur, e.g. photographically.

ting panel surface, covered with the defined padding, should allow the identification and analysig
as between the child-dummy and the impacting panel.

ng parameters shall be measured:

— head Tnd chest acceleration, by tri-axial accelerometers;

on

not

nall

the

of

— neck fi

orces and moments;

— chest compression (optional);

— head displacement, e.g. by high speed video or film analysis.

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=4ffdbad091711cebb045a186f119be65

ISO/TS 29062:2009(E)

5.5 Test installation

On

ly new and untested CRSs should be used.

The CRS shall be installed with a standard seat belt according to the specifications of Annex A, or with
ISOFIX anchorages (see ISO 13216-1 or ECE Regulation No. 44) as applicable. Anti-rotational devices shall

be

used in accordance with the manufacturer's recommendations when applicable.

The lateral distance between the centre line of the CRS and the inner panel plane shall be 300 mm at test
commencement.

Ta
up

5.6

5.6.

Th

Th

NO

5.6

ing into account the head containment as the most important issue, the CRS should be tested)i
ight position allowed by the CRS manufacturer for the specific orientation being used.

Test conditions

1 Sled motion specifications

e sled velocity change shall be 25 km/h with a tolerance of + 1 km/h.

e sled deceleration shall comply with a Av corridor as shown in Figuré.7.

TE See ISO 7862 for general specifications relating to the sled pulse definition.
.2 Hinged panel motion specifications

The total angular change shall be not less than:25° and the intrusion shall be not less tha
see Figures 3 and 6;

The angular velocity corridors are different for rearward-facing and forward-facing CRSs, to ¢
for different distances from the head to the hinge and to achieve comparable translational velog
panel at the position of the dummy's head. The specification is based on two sets of test data a

— Tests equivalent to ECE Regulation No. 95 involving a super mini car!) produced in the Ig
to early 2000:

— for rearward-facing CRSs the velocity curve shall pass through the upper defined r¢
Figure 8 and the angular velocity must not exceed 14,4 rad/s;

Figure’9 and the angular velocity must not exceed 16 rad/s.

— Tests equivalent to ECE Regulation No. 95 involving a sample of 17 cars representin
manufacturing dates and sizes:

n the most

N 250 mm,

bmpensate
ities of the
5 follows.

te nineties

ectangle in

— for ferward-facing CRSs the velocity curve shall pass through the upper defined re¢ctangle in

g different

— for mqmmrd-fnhing CRSs the \/nlnnify curve shall pass 1hrn||gh the defined mr’r;mgln i

Figure 8,

and the angular velocity must not exceed 11,2 rad/s;

— for forward-facing CRSs the velocity curve shall pass through the defined rectangle in Figure 9,

and the angular velocity must not exceed 12,8 rad/s.

The hinged panel motion shall not be affected by contact with the CRS within the first 50 ms after ¢.

1)

According to Euro NCAP car categorization.

© 1SO 2009 - All rights reserved
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6 Parameters to be recorded

The performance criteria have to be specified in relation to the selected dummies. Below is listed what is
necessary, and what is desirable, to record.

The following parameters shall be recorded:
— direct dummy head contact with the intruding panel;

— head containment within the child restraint system.

The following parameters are recommended to be recorded or calculated:
— head injury criterion (HIC);

— head tesultant acceleration;

— head éxcursion in relation to the intrusion plane;

— neck axial tension;

— neck ghear force (lateral component);

— neck |pteral bending moment;

— chest fesultant acceleration;

— chest compression (if applicable to the dummy used).

6 © 1SO 2009 — All rights reserved
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Key

1 |sled \O

2 | ECE R.44 test bench cushion ) C\}‘

3 | ECE R.44 test bench backrest C)\\

4 | CRS centreline .

5 | hinged panel (principle) @

6 | hinge C)O

7 | inner panel plane .

8 | travel direction of a @Ieration sled (opposite direction for an acceleration device)

é@?‘
\g
é

Qgigure 1 — Test configuration of a rearward-facing CRS, with ECE
Regulation No. 44 bench prepared for side impact testing

ISO/TS 29062:2009(E)

Dimensions in millimetres
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Dimensions in millimetres

Panel position in maximum intrusion

(front, top, side)
NOTE 1 Figure 2 shows one possible solution for realization of the set-up for visualization of the intrusion by the hinged
panel.

Initial panel position (front, top, side)

NOTE 2  The “dashboard tube” displayed in Figure 2 may have a support function for a large rearward-facing CRS. It
does not necessarily need to be present.

Figure 2 — Seat bench construction with hinged panel for testing of a rearward-facing CRS

8 © IS0 2009 — All rights reserved
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Dimensions in millimetres

Y

2
m S
s 2
[N
4
A
! \
4
3 B 536 L 270 N
. 390
~
— o 208 | 10
o 1
o
2 i \‘
Q 4
~N
Y X - A
% A A
2 I
Key
panel structure (not shown)
padding material as described in Annex B, thickness from 20 mm to 55 mm
3 | hinge position
CR point base line
NOTE For markets where armrest structures are common, the addition of an optional armrest simulati

corlsidered.

Figure 3 — Dimensions of a hinged panel and padding for testing of a rearward-facing

bn could be

CRS
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Dimensions in millimetres

Key

sled

ECE R}4 test bench cushion <O
\jr

ECE R4 test bench backrest ’\\Q

CRS cqntreline . C)

hinged panel (principle) @ :

hinge @)

inner panel plane C)

travel djrection of a decelera%@& (opposite direction for an acceleration device)

0 NOoO b~ WN -

Figu — Test configuration of a forward-facing CRS, with ECE
gulation No. 44 bench prepared for side impact testing
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Dimensions in millimetres

S
?\
%&

Panel position in maximum intrusion
(front, top, side)

Initial panel position (front, top, side)

NOTE Figure 5 shows one possible solution for realization of the set-up for visualization of the intrusion by the hinged
panel.

Figure 5 — Seat bench construction with hinged panel for testing of a forward-facing CRS

© 1SO 2009 — All rights reserved 11
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Dimensions in millimetres

500
450
360

/ 536 3

4 390

A
Y

A

150 208

A
Y
A
|
@

L
KA
300

55
| o

1 panel sjructure (not shown)

2 padding material in accordance with Annex B, thickness from 20 mmvto 55 mm
3 hinge ppsition

4  CR point base line

NOTE For markets where armrest structures are common, the addition of an optional armrest simulation could| be
considered.

Figure 6 — Dimensions of a hinged'panel and padding for testing of a forward-facing CRS
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28
26
24
22
20
18
16
14
12
10

O N B~ OO

0 10 20 30 40 50 60 O‘Q} 80

Key QO
X | time in milliseconds N
Y | Avin kilometres per hour

&QQ)

Figure 7 — Sled velocity change corridor
N
Table 1 — Slga@)velocity change corridor limits

Time |} c\}‘Lower limit Upper limit
ms [ km/h km/h
0y - 0 0,5
(10 0 3
OV 70 26
%\CJ 75 24
Q‘Q 100 24 26
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0 | | \ | | \ 0 -
0 20 40 60 80 100 X
Key
X time in|milliseconds
Y angular velocity in radians per second
Z angle ih degrees
1 angularn velocity boundary line before 28 ms
2 defined|angular velocity rectangle (12,6 rad/s to 14,4 rad/s at 28 msto 32 ms or 10,1 to 11,5 rad/s)
3 angulanvelocity lower boundary line after 32 ms
4 angular velocity upper boundary line after 32 ms
5 defined|angle rectangle (17° to 18° at 28 ms to 32 ms)
The angular velocity curve shall pass through the.defined angular velocity rectangle. It shall be kept below
upper boundary line. The angle curve shall pass through the defined angle rectangle.
NOTE The aim of the angular velocity iso reproduce a maximum linear velocity of 7 m/s to 10 m/s in the area of
dummy's hgad as recognised in barrier-to-cartésts. For rearward-facing CRS the distance of the head to the hinge lin

approximately 750 mm. This would require.an angular velocity of approximately 9 rad/s to 13 rad/s.

Fi

7o)

ure 8 — Angular-velocity and angle specifications for rearward-facing child restraints

the

the
e is

14
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