INTERNATIONAL ISO
STANDARD 15829

First edition
2004-07-01

Road vehicles — Side impact test
procedures for the evaluation of

occupant interactions with side airbags
by pole impact simulation

Véhicules routiers — Modes opératoires d'essai de choc latéral
dynamique pour I'évaltation de l'interaction des occupants favec les
sacs gonflables latéraux par simulation d'une collision contfe un poteau

—_— Reference number
=/ — ISO 15829:2004(E)

—_— © SO 2004


https://standardsiso.com/api/?name=a5b3aad6cbfb28d049dd2b12441ff400

ISO 15829:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing 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. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=a5b3aad6cbfb28d049dd2b12441ff400

ISO 15829:2004(E)

Contents

] =T o o
INErOAUCHION ...
1 £ oo o - PSSP PSR
2 Normative references ..o
3 Terms and definitions..........cccvviiii
4 Test facility and eqUIPMEeNt............. e e Ty Tk s mnnn s
5 Test configurations..........ccciiiiii s ST e s e
6 Preparation of test vehicle ... e e e
7 TesSt deVICEeS. ... S e
8 Instrumentation ... S —————
9 Installation of test dumMMY ..o ——————
10 Impact response MeasSUremMEeNt ..........oooiiiicceerecerrrreee e ance e e s rssssssssmnereesessasssssnmeseeesesasanes
11 =] o 1 S
Anngx A (informative) Side impact against pole test procedure 1.........ccoccmiiriicirinciicnniccieenn,
Annéx B (informative) Side impact against pole t€st procedure 2..........cccccoeeecccerrenennccccccnee
Annéx C (informative) Side impact against pole test procedure 3.........ccccoeoreccccrreneccccccnee
=71 1T 0T | = T o 1 /2 e

© I1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=a5b3aad6cbfb28d049dd2b12441ff400

ISO 15829:2004(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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5k of technical committees is to prepare International Standards. Draft International Stan
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Standard requires approval by at least 75 % of the member bodies casting-a vote.
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Introduction

Side airbags/curtains (SAB) are deployable devices intended to help reduce the risk of injury to the head
and/or chest and/or pelvis of vehicle occupants. Side impact accident data indicate that the vehicle side is
most likely to be contacted by a passenger car, a truck or a fixed object, such as a pole or a tree. Accident
data also indicate that serious to fatal injury in side impact is most likely to occur to the head, chest and
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g its inflation process, an airbag generates a considerable amount of kinetic energy~and

e sufficient to injure the vehicle occupant. Further, a considerable but unknowh, portion of

b help aid in the assessment of future airbag designs.

may deploy from the door or side trim panel, the armrest, the<seat back or cushion, the
5, and the roof rail area. Occupants can range in size from oung children to very large ad

i
Iso at identifying those conditions that produce the jeast interaction and most satisfactory
brmance) results.

antial forces can be developed between the deploying airbag and the nearby occupant.“Alth
ittle experience with vehicles equipped with SAB, preliminary laboratory tests indicate that

ation does not drive/ride in exactly the vehicle design position, but lean/rest in) various way
armrest, door or other side panel of the vehicle, where airbag reaction forces may be even greate
dures were developed to improve the understanding of such interactions-during vehicle-to

5, dynamic sled tests with partial vehicle bodies may suffice;"in others, the whole vehicle is
1. Engineering judgement needs to be used when Seglecting the tests to be conducte
dual system. Such tests may be aimed not only at pfoducing interactions with the most se

as a result,
pugh there is
these forces
the occupant
S against the
r. These test
pole crashes
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Road vehicles — Side impact test procedures for the evaluation
of occupant interactions with side airbags by pole impact
simulation

1 $cope

This

of the interaction between side airbags and occupants of road vehicles.

2 Normative references

The

referg
docu
ISO 1

ISO

ment (including any amendments) applies.

176:1990, Road vehicles — Masses — Vocabulary agd codes

3784, Road vehicles — Measurement of impact velocity in collision tests

ISO 6487, Road vehicles —Measurement techniques in impact tests — Instrumentation

ISO 6549, Road vehicles — Procedure for Hyand R-point determination

SAE

SAE

3

U211-1, Instrumentation for impact test — Part 1: Electronic instrumentation

U211-2, Instrumentation forimpact test — Part 2: Photographic instrumentation

Terms and definitions

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

3.1
side
SAB

hirbag

following referenced documents are indispensable for the ,application of this documen
bnces, only the edition cited applies. For undated references, the latest edition of th

D
-

airba

lateral

3.141

head airbag
airbag that deploys between the occupant's head and the vehicle side structure or an external object that
could contact the head

3.1.2

chest airbag
thoracic airbag

airba

g that deploys between the occupant's upper torso and the vehicle side structure
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pelvic airbag
airbag that deploys between an occupant's pelvis/thigh area and the vehicle side structure

314

combination airbag
airbag that deploys to help protect two or more body areas of an occupant

EXAMPLE

3.2

Head and chest combination airbag.

rigid pole
vertically-orig
above the ro

NOTE TH
as if attached

4 Testfg

4.1 Impad

The impact fest site shall be a horizontal, smooth and hard surface of sufficient area to allow the spe

speed to be
on the surfad

4.2 Propu

The test veh
released to t

4.3 Locus of side impact on test vehicle

The test veh
the test vehig

The maximuin lateral offset to the-prescribed impact point shall be + 20 mm.

4.4 Angle

The side imp

nted, circular, rigid structure, beginning no more than 100 mm above the ground and exte
pf of the impacting vehicle

e pole will preferably be 350 mm + 10 mm in diameter and set off from any vertical mounting surface
o a fixed rigid barrier face) by at least 1 500 mm (see ISO 3560).

cility and equipment

t test site

reached prior to impact and to permit post-crash deceleration of the test vehicle while it ren
e of the test site.

Ision of test vehicle

cle shall be propelled to a point as close@s possible to the rigid pole, at which point it sh
avel freely.

cle may be impacted from gither side. The impact point shall be visibly marked on the outs
le prior to the test.

of impact

act shall\be performed with an impact angle of 90 °+ 3 °.

hding

(such

cified
nains

Al be

de of

5 Test ci

5.1

b eresrati

Dynamic pole crash test

Slide or propel the vehicle sideways into a rigid pole. Propulsion examples of how this is done by three major
testers are given in Annexes A, B and C.

The vertical plane of impact shall be perpendicular to the longitudinal median plane of the vehicle and pass
through the centre of gravity of the head.
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6 Preparation of test vehicle

6.1

Mass of test vehicle

The vehicle test mass, m;, shall be calculated as follows:

my = my + m+ my

where

loata s ]
T

I

l

The
secu
to de

At th¢ time of impact, the vehicle shall be at its.normal ride height and attitude defined by the mar

The
axles

6.2

6.2.1

g
]
b
(D)
5
3

ietha oo ahinla ey
SRS I XA AT R I A A

, is the rated cargo and luggage mass, in kilograms, such that
my=mgy — (68 x DSC)
vhere

m is the maximum design pay mass (ISO-M09) as defined in.ISO 1176:1990, 4.6, i

p
DSC is the designated seating capacity of the test vehicle;

g is the test dummy mass in kilograms.

ehicle shall be ballasted to achieve the test mass~{¢’ within + 10 kg. The ballast shall be
ed to the vehicle so that it does not alter the structural characteristics of the parts of the veh
form during the test.

nstrumentation and cameras required-for testing should not change the mass distribution
by more than 20 kg.

Condition of test vehicle

General

kilograms;

located and
cle expected

ufacturer.

between the

The test vehicle doors\shall be fully closed and latched, but not locked. Window(s) adjacent to the¢ test dummy

shall

If the]
nomi
posit

be closed, with-appropriate glazing in place without protective or optical film applied on the g

test vehicle has seats equipped with adjustable side bolsters or wings, these shall be adj
hal pasition, as defined by the manufacturer. If the nominal position does not allow the test
onéd, the adjustable seat side bolsters or wings shall be adjusted to fit the test device.

lazing.

Isted to their
device to be

The steering wheel, if adjustable, shall be placed in the normal position indicated by the manufacturer or, if not

possi

ble, midway between the limits of its range(s) of adjustment.

Adjustable steering controls shall be adjusted so that the steering wheel hub is located in the manufacturer's
nominal design riding position.

The parking brake shall be disengaged. The transmission shall be in neutral.

All tyres shall be inflated to the manufacturer's specifications.

If the test vehicle has a convertible top, the convertible structure shall be in the “up” position for the test.

©1SO
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The test dummy temperature should be within a temperature range, and at a relative humidity, specified by

the dummy's

6.2.2 Seat

manufacturer.

position

Separately adjustable seats in a vertical direction shall be at the position defined by the manufacturer. If, on
the same model, adjustable and fixed seats exist, the vertical position of the fixed seat shall be used.

The seats sh

6.2.2.1

all be positioned, as desired, by the test requestor.

Foremost-seat position

For adjustab

6.222 M

For adjustab
but If an adj
midpoint sha

6.2.2.3
For adjustab

6.2.2.4

If adjustable,
close as po
particular red

7 Testd

The dummie

8

e seats, the adjustment position shall be as far forward on the seat track as possible.
d-seat position

e seats, the adjustment position shall be midway between the foremost and-rearmost pos

ition,

Listment position at this point does not exist, the adjustment position closest to the rear ¢f the

| be used.

Re¢armost-seat position

e seats, the adjustment position shall be as far rearward on the seat track as possible.

Pgsition of the front seat-backs

the seat-backs shall be adjusted so that the resulting inclination of the torso of the dummy
5sible to that recommended by the manufacturer for normal use or, in the absence o
ommendation by the manufacturer, to 25° towards the rear from the vertical.

bvices

5 that may be used for SAB investigations are EUROSID 1 and 2, BIOSID, SID-lls.

Instrumentation

All measurefents should be recorded and filtered according to 1SO 6487, ISO 8721 and SAE J211-1

SAE J211-2.
in the referer

The airbag ¢

These meastrements should be continuous functions of time, so that other quantities refer
ces may<be'derived.

eplayment and dummy interactions should be monitored by high-speed cameras (or equi

is as
f any

and
ed to

alent

video or digitlal equipment) operating at a minimum speed of a thousand frames per second.

9

9.1

Installation of test dummy

General

Locate the H-point in the vehicle in accordance with ISO 6549. If this can only be done in the rearmost
position of the seat, locate the H-point relative to the seat prior to moving the seat forward into the test
position. Using the package drawing, correlate the H-point to the seating position used for the test. Locate the
lateral centreline of the seating position.

© I1SO 2004 — Al rights reserved
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Mark the test dummy for its midsagittal plane, the centre-of-gravity of the head and the H-point. Mark a hip
pivot point, or another mark that approximately coincides with the ISO 6549 manikin H-point. Use
instrumentation to measure the test dummy's pelvic angle.

The dummy's upper torso or head may be lightly taped to the seat back so that it does not move relative to the
seat during final instrumentation checks, etc. The tape may be left in place for the test, provided that it will
break when subjected to a load < 50 N.

If the positioned dummy remains in the seat longer than 3 h before a test, check the head centre-of-gravity
vertical position. If the head centre-of-gravity has changed by more than 5 mm, reposition the dummy.

9.2 | Dummy segment positioning
9.2.1| Torso
9.2.111 Test dummy in driver's position

9.2111.1 Bench seat

The wpper torso of the test dummy shall rest against the seat back. Theydummy's midsagittal pjane shall be
vertidal and parallel to the vehicle's longitudinal centreline and pass_through the centre of the st¢ering wheel.
If thd seat has a contour, the dummy shall be centred in the ,eontour as determined using the 1SO 6549
manikin procedure.

9.2.111.2 Bucket or contoured seat

The wpper torso of the test dummy shall rest against.the seat back. The midsagittal plane of thg test dummy
shall |oe vertical and coincide with the longitudinal centreline of the bucket or contoured seat.

9.21]2 Test dummy in front outboard passenger position

9.2.112.1 Bench seat

The wpper torso of the test dummy*shall rest against the seat back. The midsagittal plane of the test dummy
shall|be vertical and parallel to the vehicle's longitudinal centreline and the same distance from|the vehicle's
longifudinal centreline as would be the midsagittal plane of a test dummy in the driver's position|according to
9.2.1]1. If the seat has .a-contour, the test dummy shall be centred in the contour as determined using the
ISO 6549 manikin pro¢edure.

9.2.1]12.2 Bucket or contoured seat

shall bevertical and parallel to the vehicle's longitudinal centreline and coincide with the longitudipal centreline
of thg blcket or contoured seat.

The Ipper torso of the test dummy shall rest against the seat back. The midsagittal plane of thg test dummy

9.2.2 H-point of dummy

The H-point of the test dummy shall be within 15 mm in the vertical dimension, and 15 mm in the horizontal
dimension, of the H-point determined using the equipment and procedure specified in ISO 6549, except that
the length of the leg and thigh segments of the H-point machine shall be adjusted to 415 mm and 400 mm,
respectively.

9.2.3 Pelvic angle

Set the pelvic angle at 30,5° *2°" for the EUROSID-1 and BIOSID test dummies and 20° *2°" for the SID-lls.

© 1SO 2004 — All rights reserved 5
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9.2.4 Thighs and legs

The thighs of the test dummy shall rest against the seat cushion to the extent permitted by placement of the
feet. To the extent practicable, the left leg of a test dummy in the driver position and both legs of the test
dummy in the outboard passenger position shall be in vertical longitudinal planes. Final adjustment to
accommodate placement of feet in accordance with 9.2.6 for various passenger compartment configurations

is permitted.

9.2.5 Arms

The test dummy's arms (if equipped) shall be in the desired position and this shall be noted in the test report.

9.2.6 Feet

9.2.6.1

The right foo
forward as p
then position
placed as far

926.2 T
Both feet of
close as poq

toeboard, se
rest on the fl

Tgst dummy in driver position

bssible on the floorpan. If the right foot cannot be placed on the undepressed accelerator
that foot the same as for the left foot. The left foot shall be set pefpendicular to the leg
forward as possible such that the heel rests on the floorpan.

It dummy in front outboard passenger position

e test dummy shall be placed on the vehicle's toeboard with the heels resting on the floorp
sible to the intersection of the toeboard and floorpan. If the feet cannot be placed flat o
| them perpendicular to the legs and place them as~far forward as possible such that the
borpan.

9.3 Restraint usage

If occupant r

10 Impact
Data acquisif

See Table 1.

11 Veloci

The velocity

pstraint systems are fitted to the car, they shall be used during the test.

response measurement

ion shall be in accordance-with ISO 6487 and SAE J211-1 and SAE J211-2.

Ly

of the({vehicle) shall be measured within 0,5 m prior to impact in accordance with ISO 3784.

t of the test dummy shall rest on the undepressed accelerator pedal with the-heel resting as far

edal,
and

AN as
h the
heels

The velocity

at the ime of impact shall be that specified In the applicable test requirements. Ihe In

velocity tolerance shall be + 0,5 km/h of the desired velocity.

npact

© I1SO 2004 — Al rights reserved
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Dummy measurement

Direction(s)

Required
Head @
Acceleration at CG 3 axes
Thorax
Displacement of ribs Y-axis
Accelerationofribs Yoaxis
Acceleration of the upper spine Y-axis
Acceleration of the lower spine Y-axis
Abdomen
Force (EUROSID-1), or .
deflection (BIOSID and SID-lIs)
Pelvis
Pubic symphysis load Fy
Acceleration 3 axes
Optional
Upper neck
Forces and moments (BIOSID and SID-lls) Fy, Fz, My
Shoulder
Force (BIOSID and SID-lIs) Y axis
Displacement Y axis
Acceleration 3 axes

2@  Dummy head cbntact with the vehicle interior or the pole shall be identified by chalking
or painting the outboard side of the dummy head prior to the test.

© I1SO 2004 — All rights reserved
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Annex A
(informative)

Side impact against pole test procedure 1

A.1 Before the test

A.1.1 Troll

Centre the tfolley over the launch rail, with the launch rail of the centre trolley aligned perpendicular f

barrier.

Position the frolley on the guide rails to ensure a proper alignment at the point of impact.

A.1.2 Placement of vehicle on trolley

Centre the v

the vehicle t:Lbe tested 300 mm from the forward edge of the trolley. Mark‘the vehicle centre of impact

target sticke

A.1.3 Pole

Fix the pole perpendicular to the barrier, in line with the launch*rail and point of impact on the vehicle.

A.1.4 Sec(
Before backi
from slipping

movement o
ground betw:

A.2 Test

Launch the ¢
tubes (80 mn

A.3 Desci

py set up

ehicle over the longitudinal axes of the trolley, with hand brake-on and in gear. Place the s

set-up

ring vehicle on trolley

during the launch. Several metres’before the barrier, disconnect the straps to ensure thg
the vehicle during the impact (release the straps by the impact of two release blocks fixed
ben the guide rails).

ntire unit against the pole. The braking mechanism for the trolley shall be a series of alum
n in diameter) which are crushed upon impact.

iption of entire unit

o the

de of
using

ng up the trolley, position straps on-the wheels (opposite the side of impact) to prevent the vghicle

free
o the

nium

See Figure A.1.
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Dimensions in millimetres

trplley
glide rails

1

2

3 Igunch rail
4  r¢lease block
5

6

7

ine impact (perpendicular to barrier)
bprrier

uminium tubes

Q

a  Barrier axis.

o
)

ole axis.

Figure A.1

© 1SO 2004 — All rights reserved 9


https://standardsiso.com/api/?name=a5b3aad6cbfb28d049dd2b12441ff400

ISO 15829:2004(E)

Annex B
(informative)

Side impact against pole test procedure 2

B.1 Summary

The vehicle [is placed laterally on a sled system moved towards a fixed pole. Before impact, the|sled is
stopped by a braking system and the vehicle slides into the pole.

B.2 Purpgse of test

The purpose|of this test is to simulate a lateral pole impact with good repeatability.

B.3 Test equipment

B.3.1 Sled| system crashtrack 1A
B.3.2 Polejtest table

B.3.3 Pole|test fixture

B.3.4 Pol¢
B.3.5 Crash test dummy, EUROSID, US-SID o BIOSID, fully instrumented.
B.3.6 Sled|accelerometer, horizontal direction.

B.3.7 On

hoard cameras, one rear,and’one front view, HS video or 16 mm.
B.3.8 Stationary cameras, front,-rear, side/front, side/rear, top, top-close up. HS video or 16 mm.
B.3.9 Dataacquisition system

B.3.10 Vehicle sensors; according to customer requirements.

B.4 Test ;Procedure

NOTE Vehicle preparation, sensor setting, dummies, camera set-up and photographs are given in the Protocol
Barrier Tests.

— Mount the pole test table on the sled, and the pole fixture and pole on the barrier, as shown in Figures B.1
and B.2.

— Place bending bars in the stop device.
— Place thin plastic plates on the table with grease between the table and the plates (see Figure B.3).

— Position the vehicle on the table with the tires on the plates. Place a block of wood behind the tires to
prevent the vehicle slipping laterally backwards before impact.

10 © 1SO 2004 — Al rights reserved
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— Position the dummy according to the Protocol Barrier Tests. Lock the head of the dummy laterally using a
piece of tape.

— Move the sled towards the bending bar system.

— Position the vehicle at a distance of 150 mm from the pole. The impact point shall be according to the
Protocol Barrier Tests.

— Mark the target impact point on the vehicle with Patric-marks. Mark a line on the pole with colour.

— Move the sled to the starting position. Check the dummy position once more.

— £heck the points in the checklist before the test on crashtrack 1. When all points are &Q%L off, the test
ay be performed.

-

%.

@0 ‘ Figure B.1
@)

© ISO 2004 — Al rights reserved 1
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Key

1 plate with grease \O

2 pple . c\}‘

<
@. . Figure B.3
O
o
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