TECHNICAL ISO/TR
REPORT 14645

Second edition
2015-03-01

Road vehicles — Test procedures
for evaluating child restraint system
interactions with deploying air bags
Véhicules routiers — Méthodes d'essais pour l'évaluation def

interactions des systemes de/retenue pour enfants et des sad
gonflables en cours de déplojement

A

-_— Reference number
= N— ISO/TR 14645:2015(E)

©1S0 2015


https://standardsiso.com/api/?name=ebfc9cc9a96ac37bf716349175229ec5

ISO/TR 14645:2015(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2015
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=ebfc9cc9a96ac37bf716349175229ec5

ISO/TR 14645

Contents

:2015(E)

Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
I OUQUICION.......coc st vi
1
2
3
4
4.1 General..
4.2 Six-month-old infant dummies ...............
421 CRABI6-month......c..
4.3 Nine-month-old infant dummy......
431 P-3/4
4.4 Twelve-month-old infant dummy.........
441 CRABI12-month......
4.5  Three-year-old child dummies..........cccc.
4.5.1 Three-year-old child Hybrid III
4.5.2
4.5.3
4.6
4.6.1
4.6.2
4.6.3
5 Instrumentation..........y \\g\ .....................................................................................................
5.1 Measurements........................................:..®§ .........
5.2 CRABI 6-month and 12-month.yx7...
5.3 P-3/4 nine-month................
5.4 Hybrid III three-year-..... N
55 P-3 three-year-...., NN
5.6 Q-3 Three-year..... C) ...........
5.7 Hybrid III six—y(g\.. S
58 P-6 six—year....@. O
5.9 Q0 SIRAY BT
5.10 Dummy @iemperature .........................................................................................................................................
6 Sled pulse. \%) ..................................................................................................................................................................................................... 5
6.1 G
6.2 -severity crash pulse
7 St S R
General
2 Test set-up
8 % Dypamietests———m —m———————————————————————————— 6
8.1 LT3 1<) - OSSO 6
8.2 OO ST ..o 6
8.3 SIMulation Of SENSING TIIMIE ... 7
© 1S0 2015 - All rights reserved iii


https://standardsiso.com/api/?name=ebfc9cc9a96ac37bf716349175229ec5

ISO/TR 14645:2015(E)

Contents Page

9 CRS configurations and dummy combinations ...

9.1 LTSS 0 L) o= oSO
9.2 REAT-TACINZ CRSS ..o
9.2.1 General.....ooe,

9.2.2  CRS configuration R1

9.2.3  CRSrear facing ISOFIX/LATCH configuration R2

9.2.4  CRS configuration R3 ...
9.3 Eateratty-positioned€RSs .
0.3.1  GEIETAL s ) .
9.3.2  CRS configuration L1
9.3.3  CRS configuration L2 .
9.3.4  ISOFIX/LATCH L3 ..ot B e
9.4 FOrward-facing CRSS ...t D
9.4.1  General..is
9.4.2  CRS configuration F1
9.4.3  CRS configuration F2
9.4.4  CRS configuration F3
9.3 Boosters
0.5.1  GEIETAL o e
9.5.2  CRS configuration B1
9.5.3  CRS configuration B2
9.5.4  CRS Configuration B3

10 Primary dummy MEASUTEIMEIIES ..............ooccrriiiroiroieeiiee Gy miesiresise s oo s 12
11 CRIABI FIXEUIE ...t St 12
BIDLIOGTAPINY ... A 15

iv © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=ebfc9cc9a96ac37bf716349175229ec5

ISO/TR 14645:

Foreword

2015(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
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scribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria n
e different types of document should be noted. This document was drafted in accordanct
torial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ention is drawn to the possibility that some of the elements of this doCument may be t
patent rights. ISO and IEC shall not be held responsible for identifying any or all such pat
tails of any patentrights identified during the development of the document will be in the Int
 /or on the ISO list of patent declarations received (see www.iso.0rg/patents).
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Trade (TBT), see the following URL: Foreword —-S@pplementary information.
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Thiis document is published as a Technical Report, rather than as an International Standard,
 general inexperience in testing the interaction between child restraint systems (CRS) and|deploying
bags, and the lack of real-world accident data. When statistically significant, real-word data are
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hilable, in which air bags have contacted a variety of child restraints, and there is mo
berience with this interaction, it may be appropriate to develop an International Standard.
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Introduction

During its inflation process, an air bag generates a considerable amount of kinetic energy and, as a result,
substantial forces can be developed between the deploying air bag and the child restraint system (CRS).
(For background on air bag design and deployment, see References [1] and [2]. With passenger air bags,
laboratory tests have indicated that these forces can be sufficient to produce serious injury to the CRS
occupant. The National Highway Traffic Safety Administration has recommended that rear-facing child
restraints of current design be used only in the rear seat of vehicles equipped with such air bags (see
Reference [3]). Even so, many children can be restrained in either rear- or forward-facing CRSs in the front

seat of su
develope
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specific p

This Tech
recognizit]
Furtherm

to improve the understanding of such interactions and to aid in the assessment of future desig

erity crash pulse is described in this Technical Report. This pulse is not vehicle-specitic, |
general acceleration-time histories. This mild-severity pulse approximates a crash-that wot
a typical air bag. This pulse is used to evaluate the effect of the energy of the_ deploying
the CRS and dummy are exerting the least amount of inertial force in the forward directi
mmy and/or CRS is moved forward by that inertial force. This generic ptlse or other vehic
1lses can be used as appropriate. Differences in shape between the generic and the vehid
h1ses are expected with corresponding differences expected in dupamy responses.

hical Report encourages the use of a wide range of test configurations and conditions, wh
g that the range of possible interactions is essentially limitléss and beyond testing capabil
bre, measurements of primary importance for the various cenfigurations are given in Table 1, |
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performarce limits are not specified. References [4] to [9] give somebdckground on human impact tolerampce

and criter
responses

background papers on air bag development and deployment¢an be found in References [10] and [11].

a, describe scaling techniques for different size occupants, and offer interpretations of dum
relative to human injury potential that can be helpful in the evaluation. These and additio
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Road vehicles — Test procedures for evaluating child
restraint system interactions with deploying air bags
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 interactions that occur between a deploying air bag and a Child Restraint System (CRSJt
e been considered properly installed and used in the outer and centre front passénger
tic tests can be used to sort CRS/air bag interaction on a comparative basis in either an 4
hulated vehicle environment. Systems that appear to warrant further testing can.be subje
bropriate dynamic test at a speed near that needed to deploy an air bag or at a higher speed

ed to evaluate CRS performance. No test matrix is specified at this time for evaluating eithe
air bag during interaction with each other. Instead, engineering judgmentbased on prior &
th CRS and/or air bag testing should be used in selecting the tests to be-coniducted with each

tem. Such tests can be aimed not only at producing interactions withthe most severe resul
dentifying those conditions that produce the least interaction andy/or satisfactory CRS pef
ults. Baseline tests to indicate the performance of a CRS in the dbsence of air bag deployme
ommended for comparison purposes.

Normative references

Thiere are no normative references.

3
Fo
3.1

Terms and definitions

" the purposes of this document, the*fellowing terms and definitions apply.

rear-facing

R
ch

3.2

ld restraint that positiagns the child to face the rear of the vehicle

latlerally-positionéed

L
ch

3.3
fol
F

ld restraint.that positions a prone or supine child perpendicular to the direction of vehicle

ward-facing

Hivestigate

hat would
positions.
ctual or a
cted to an
fommonly
ra CRS or
Xperience
ndividual
[s but also
formance
ht are also

travel

ch
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3.4

bo
B

oster

normally used to better position adult belt restraints on the child

3.5
ISOFIX/LATCH
“plug-in” system designed for fitting child safety seats in cars quickly and with ease per ISO 13216
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4 Test

device

4.1 General

Five sizes of child dummies, from six-month to age six, are available for CRS/air bag investigations.
However, the recommended dummies for use in this testing are listed in Reference [19].

4.2 Six-month-old infant dummaies

421 C

With sped
that allow
lumbar sp
any of the

4.3 Nine-month-old infant dummy

43.1 P

This dum

instrumentation in 49 CFR, Part 572, subpart]. It has main-joint articulation and has provision for he

and chest
neck tran

4.4 Tw

4.4.1 (]

With spe
developed

neck and Jumbar spine forces and moments.

4.5 Thi

The stand,
This dum
head, spe

451 T

This dum

RADBI 6-month

ifications from the SAE Infant dummy task group, a six-month size dummy has been dévelof
s measurement of head, chest, and pelvic accelerations, as well as upper and lower neck a
ine forces and moments. A special six-channel transducer has also been developed for usd
spinal locations.

3/4
my is specified in UN-ECE Regulation 44, annex 8, and<has been incorporated with

accelerometers and for modeling clay in the abdomen to‘detect penetration. A three-chan
sducer has been developed for use with this dummy.

plve-month-old infant dummy

RABI 12-month

ifications from the SAE Infant dummy task group, a twelve-month size dummy has bg
that allows measurement of head, chest, and pelvic accelerations, as well as upper and lov

ee-year-old child dumniies

my has provision fofhead and chest accelerometers. Use of the “new” vinyl-covered fibergl
ified in part 572716(a) (1), is recommended over the old head.

hree-year-0ld child Hybrid III

ny was-developed for passenger air bag testing (see Reference [16]) by a task force of the S

Human Bilomechanics and Simulation Standards Committee and is commercially available.

ard child dummy for(FMVSS and CMVSS 213 testing is specified in 49 CFR Part 572, subpart

ed
nd

ut
ad
hel

en
yer

HSS

AE

4.5.2 P-3

This dummy is specified in UN-ECE Regulation 44, annex 8. [t has main-joint articulation and provisions

for head a

nd chest accelerometers and for modelling clay in the abdomen to detect penetration.

453 Q-3

In 1993, the International Child Dummy Working Group started the development of a new series of child
dummies as a successor to the P-series. This new series was called the Q-series. The development of the
Q-series, directed by the International Child Dummy Working Group, resulted in a Q3 dummy in 1998,
followed by the addition of the Q6 dummy in 1999, and the Q1 in 2000.
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Part of the development of the Q-dummies has taken place within the European Research programs
CREST (see Reference [1]) and CHILD (see Reference [2]), both aimed at improving child safety in cars.

4.6 Six-year-old child dummies

4.6.1 P-6

This dummy is specified in UN-ECE Regulation 44, annex 8. It has main-joint articulation and has
provision for head and chest accelerometers and for modelling clay in the abdomen to detect penetration.

4.6.2 Hybrid-III six-year

Tis dummy was developed under a grant from the Centers for Disease Control (CDC), with i

SA
fer

4.6

Th
a (

Pa
CR

as
SA

5.]

.1 Measurements

E committees, and allows measurement of head, chest, and pelvic accelerations; neck, lu
hur forces and moments; and chest displacement.

.3 Q-6

e development of the Q-series, directed by the International Child Dummy Working Group, 1
3 dummy in 1998, followed by the addition of the Q6 dummy in 1999, and the Q1 in 2000.

't of the development of the Q-dummies has taken place within the European Research
EST (see Reference [1]) and CHILD (see Reference [2]), both aimed at improving child safet

Instrumentation

asurements that can be made or calculated using the anthropomorphic test device for each
listed in 5.2 to 5.9. All measurements‘should be recorded and filtered according to 1SO
E ] 211 for body regions. These medsurements should be continuous functions of time, so
hntities referred to in the referefices may be derived.

. CRABI 6-month and12-month
Head triaxial acceleration
Head angular acceleration (one channel)
Upper necKfoerces and moments (six channels)
Lowerneck forces and moments (six channels)

Chest triaxial acceleration

nput from
mbar, and

esulted in

programs
y in cars.

age group
6487 and
that other

Lumbadr spine rorces and moments (S1X chhannels)

Pelvic triaxial acceleration

5.3 P-3/4 nine-month

Head triaxial acceleration (three channels)
Upper neck forces (Fx, Fz) and moment (Fy)

Chest triaxial acceleration

5.4 Hybrid III three-year

©lI
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5.5 P-3

5.6 Q-3

Head
Head

triaxial acceleration

angular acceleration in sagittal plane (one channel)

Upper neck (C-1) forces and moments (six channels)

Lower neck (C-1/T-1) forces and moments (six channels)

Shoul

der forces (Fx, Fz; four channels)

Sternal acceleration (ax; two channels)

Stern
Spine
Lumb
Pubic

Pelvif

Head

Uppe
Spine

Head

Uppe
Spine

hl deflection (one channel)

tri-axial accelerations (T-1, T-4, T-12; nine channels)
ar forces and moments (six channels)

forces (Fx, Fz; two channels)

tri-axial acceleration (three channels)

three-year
tri-axial acceleration (three channels)
' neck (C-1) forces and moments (six channels)

(T-12) tri-axial acceleration (three channels)

Three-year
triaxial acceleration (three channels)
' neck (C-1) forces and moments (six’channels)

(T-12) triaxial acceleration (three channels)

5.7 Hybrid III six-year

Head
Head

Uppe

Lowe

triaxial acceleration
angular acceleration in sagittal plane (one channel)
 neck forcés-and moments (six channels)

F neck forces and moments (five channels)

Chest]

tfiaxial acceleration

Chest

mid-sternum displacement (one channel)

Sternal acceleration (ax; two channels)

Lumb

ar spine forces and moments (five channels)

Pelvic triaxial acceleration

Pelvic submarining (four channels)

Femur forces and moments (six channels)
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5.8 P-6 six-year

Head triaxial acceleration (three channels)
Spine (T-12) triaxial acceleration (three channels)

Pelvis triaxial acceleration (three channels)

5.9 Q-6 ssix-year

”aad triavial acceleration (t]nrnn I‘]'\anhn]c)

5.

Spine (T-12) triaxial acceleration (three channels)

Pelvis triaxial acceleration (three channels)

10 Dummy test temperature

Thie test dummy temperature should be within the range of 20,6 °C to 22,2:°C (69 °F to 72 °F), af

hu

6

6.

Fo
as

6.’

Th
for
thg
ch
cu

midity of 10 % to 70 % after a soak period of at least four hours priof to its application in a

Sled pulse

| General

- sled tests, a mild-severity crash pulse is defined-in"6.2. A vehicle-specific pulse may alg
Appropriate.

. Mild-severity crash pulse

e mild-severity pulse is intended to_be-just severe enough to position the dummy and/qg
ward and to deploy the air bag. This§ pulse is a half-sine type with a peak acceleration occu
 centre of the time duration of (8 £1) g, where g =9,806 65 m/s2 between 40 ms to 100 ms,
hinge of (27 + 2) km/h and a (150 * 5) ms pulse duration. Typical acceleration-time and vel
ves are shown in FiguresAiand 2.

N I I I I
——-Halfsine ——Mild Pulse |

5 1 A0 @0 o 10 130 y 180 180
~

LY

%

[}

HECEL. Gy
td
LY
~

arelative
test.

o be used

r the CRS
rring near
a velocity
hcity-time

©lI

TIME iN MILLISECONDS

Figure 1 — Generic HYGE sled pulse for a mild-severity crash
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100 150 200
.10 - == Half Sine

15 Mild Pulse

Velocity (Kmfhr)

-20

-25 —

Time (maec)

7 Statilc tests

7.1 Ger

Statictest
that appe

7.2 Tes

Usingave

Figure 2 — Velocity-time history of the generic mild-severity crash sled pulse

jeral

5 can be used for preliminary evaluation of CRS/air bag interactionsand to select configuratid
ar to warrant further dynamic testing.

t set-up

hicle, avehicle buck, the CRABIfixture (see Clause 11 andFigure 3) oranother fixture simulat

a particul

ina manTr atleast as rigid as an actual vehicle mount.
i

When us

bag is like
that migh
vehicle se
position r

For all te{

study. Foil example, full forward may produce the most severe interaction, while the full rear posit
may produce the least severe interaction, at least initially. Install and restrain the CRS and dum
according|to the CRS manufaeturer’s instructions and vehicle owner’s manual, if appropriate.

Ifthe dumimy and/or CRSiseXxpected to move forward under dynamic conditions, forward preposition
may be advisable priorito‘air bag deployment. If so, hold the CRS/dummy in the desired position us

one layer
also be co

hr vehicle/air bag geometry, mount the air bag to the instrument panel, or simulation therg

g a vehicle buck or fixture, use all hardwatedhat might affect how or in what direction the
ly to deploy. Also use any surrounding hardware, such as the windshield or simulation therg
Faffect the air bag’s deployment direction, velocity, pattern of deployment, or shape. Mount {
at with the longest track available ifyjits design position, so that it is in the same geometri
elative to the air bag as in the actual vehicle.

bf paper masking tape. Loosening the belt and/or harness prior to forward prepositioning d
psideredte more closely simulate dynamic positioning.

8 Dynamic tests

ns

ng
of,

air
of,
he
cal

t environments, move the seat to the position appropriate for the desired interaction under

on
my

ng
ng
an

8.1 General

Dynamic tests, which better represent real-world crash conditions, may be conducted to further
investigate CRS/air bag interactions or to compare the performance of a CRS with and without a
deploying air bag.

8.2 Testset-up

Use the same test set-up as described in 7.2 for full-scale vehicle crash tests or for tests with a vehicle
buck, the CRABI fixture, or another fixture mounted on a sled, with the omission of the forward pre-
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positioning of the dummy and/or the CRS. Ensure that all surfaces are present which the CRS/dummy
may contact during the impact, such as an instrument panel eyebrow or simulation thereof.

8.3 Simulation of sensing time

For tests with an impact sled simulating a specific system, the interval between impact and air bag
triggering should be similar to that of the specific system. When using the sled pulse, an interval of
30 ms is suggested, but the interval should be tuned to the particular air bag sensor system used.

9

9.

To
col
are
po
of

CR

1

CRS configurations amd dummy combimations

&
N
>

facilitate selection of CRS models and dummies for evaluation by vehicle and Q’s%ag manu
nfigurations of child restraint systems currently sanctioned by national oy iiternational

e described as follows, and suitable dummy sizes are indicated. Boosters; which are prim
bitioning and adapting devices rather than actual restraint systems, ar ated separately.
CRSs and boosters currently available in the USA are described in more detail in Reference

General

Ss and vehicles that are equipped with ISOFIX/LATCH should Lﬂs\e\%e ISOFIX/LATCH mec

ins
U

se}t bottom cushion. The ISOFIX/LATCH CRSs have two
iversal CRSs employ a third support or anti-rotation

U
Cra
thd
the
ass
an
Re

tall the CRS to the seat as opposed to using the seatbelt. T are two versions of ISOFI
versal and Semi-Universal. Semi-Universal seats have tw%ikers in the seat bite at the
Qt es that lock onto these strik
vice to control the rotation of th
sh event. Typically, this third support may take the form of a support leg that attaches to tl
e CRS and attaches to the floor. Universal ISOFI%&TCH CRSs require three anchorage pq
 third anchorage point being behind the seat connects to the top of the CRS. For the
essed, read the owner’s manual of both th S and the vehicle to determine the proper
ISOFIX/LATCH seat. More information onl{\SOFIX/LATCH employed in CRS systems can b
ferences [17] and [18].

facturers,
standards
arily belt-
The types
[14].

hanism to
X/LATCH:
ack of the
ers. Semi-
e CRS in a
he front of
ints, with
CRS being
fitment of
e found in

©lI
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9.2 Rear-facing CRSs

9.2.1 General

For CRSs that position the child to face the rear of the vehicle, there are three installation methods that
result in different impact kinematics.

9.2.2 CRS configuration R1

Anchored with a lap belt, usually over the CRS, and supported at the back of the shell with a shoulder

belt. May

9.2.3

Anchored
available,
CRS and V]

9.24

Anchored
rotation v
Use with ¢

be one- or two-piece unit. Use with a new-born, six-month, or nine-month dummy:.

RS rear facing ISOFIX/LATCH configuration R2

the third overtop attachment should be used. If net@vailable, follow the owner’s manual of {
ehicle for proper deployment of a third attachment/anti-rotation device

RS configuration R3

with a ldpyand shoulder belt, supported by the instrument panel, and held against rearw4
Fith stfaps to the seat track or a special anchor to the instrument panel or the foot well arj
| nine¥month or three-year dummy.

at the back of the seat cushion using the two ISOFIX/LATCH attachments at the seat bitd.

If
he

rd
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9.3 Laterally-positioned CRSs

9.3.1 General

For CRSs that position the prone or supine child perpendicular to the direction of vehicle travel, there
are three installation methods which result in different impact kinematics. This type of CRS is called a
car-bed (USA) or a carry-cot (ECE).

9.3.2 CRS configuration L1

An|
lod
thd

9.3

An|
ad
ca

chored with a lap belt only or a lap and shoulder belt (routed through the same path), with.t
ation at or near the upper edge of the rear surface of the car-bed. The bed normally xotat
 belt during impact rebound. Use with a newborn, six month, or nine-month dummy,

.3 CRS configuration L2

chored with a lap belt only around the fronfsurface of the restraint; or anchored as in 9.3}
litional front tether or a bracket for the shoulder belt (outside North America only). Reboun|
1 be restricted. Use with a new-born, sixxmonth, or nine-month dummy.

he anchor
es around

12 with an
d rotation
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934 IS

OFIX/LATCH L3

Anchored at the back of the seat cushion using the two ISOFIX/LATCH attachments at the seat bite. If
available, the third overtop attachment should be used. If not available, follow the owner’s manual of the
CRS and vehicle for proper deployment of a third attachment/anti-rotation device.

9.4 For

94.1 G

For CRSs
which res
to interac

9.4.2 (I

Anchored
two speci

9.4.3

ward-facing CRSs

bneral

that position the child to face the front of the vehigle,'there are three installation methd
ult in different impact kinematics. These differences may not, however, be significant relat
[ion with a deploying air bag.

RS configuration F1

with a lap belt only or with a lap and shoulder belt (routed through the same path), or w|
h] side anchor straps. Use with a three-year dummy.
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9.4.4 CRS configuration F3

Anchored at the back of the seat cushion using the two ISOFIX/LATCH attachments at the seat bite. If
available, the third overtop attachment should be used. If not available, follow the owner’s manual of the
CRS and vehicle for proper deployment of a third attachment/anti-rotation device.

9.

9.5

Thl
an
be

Thiis feature is not, at this time, considered significant relative to front seat use with a deployi

9.]

Sh
bo
the
thi

b Boosters

.1 General

1 which are associated with very different child occupant kinematics. In addition, the second
equipped with a back for comfort, belt fit, and /or rear impagt protection on lower rear vel

.2 CRS configuration B1

eld booster: anchored with a lap belt only across the front of the shield or through the b
bster. The shoulder belt can follow the path @f the lap belt or be routed behind the dummjy
e shoulder belt across the dummy’s chestis not recommended for this configuration.)
ee-year or six-year dummy.

ere are three different types of boosters, which are normally usedwith different types of belt systems,

type may
icle seats.

hg air bag.

ase to the
(Routing
se with a

9.5.3 CRS configuration B2

Belt-positioning booster: anchored along with the dummy with a lap and shoulder belt, using normal
belt placement with the aid of belt-positioning guides. Use with a three-year or six-year dummy.
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9.5.4 CRS Configuration B3

Similar to| B2 but with a high seatback and side support. It relies on using normal belt placement wijith
the aid of pelt-positioning guides.

10 Primlary dummy measuremients

Dummy 1lesponse measurements which are of primary importance for each combination of QRS
configurafion and air bag locatjon are listed in Table 1. Other potentially important post-impact factgrs
are also indicated.

11 CRABI fixture

Aschematic for'atestfixtureis shownin Figure 3. This fixture hasbeen designed to simulate the geometry
of a rangg¢ of vehicle/air bag systems, in order to facilitate the evaluation of CRSs with deploying pir
bags. Thelfissture-ineludesasimlated-partiainstrument panel andapartial-vehicle benehseat—Fhe
seat moves longitudinally (from A-rear to A-forward), and the instrument panel moves vertically (from
C-high to C-low), so that a wide range of geometric relationships can be accommodated. The range-
of-motion limits reflected in Figure 3 are based on a manufacturer survey of April 1991 and could be

modified to adhere to manufacturer design recommendations.

The seat back and bottom cushions pivot independently within 20° and 10° ranges, respectively.
Although only the surface of the seat back and bottom cushions are shown in the schematic, the seating
foam and depth (150 mm) specified in FMVSS 213 are recommended. The width of the partial bench may
vary, but 900 mm is recommended in order to accommodate both a right and a centre seat position. The
vertical centreline of the instrument panel should coincide with the centreline of the right seat position.
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Figure 3 — CRABI test fixture

combinations

Centre of air bag deployment at 70° (top-
Intersection between instrument panel and

215

Centre of air bag deployment at 0° (mid-npount)

ount)

Table 1 =~ Primary dummy response measurements and evaluation factors for CRS/air bag

CRStonfiguration

Low-mounted

air-bag-moedile—

Mid-mounted

-airbagmedidle ———air bagmedule

Top-mounted

Rear-facing

head, neck, chest

head, neck, chest

head, neck, deflated air
bag

R1-R3

Lateral head, chest head, chest, deflated air deflated air bag

L1-L2 bag

Forward-facing legs head, neck, legs head, neck (especially late
F1-F2 deployment)

Booster legs head, neck, legs head, neck (especially late
B1 deployment), legs
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