INTERNATIONAL
STANDARD

ISO
3984

Third edition
2004-05-15

Road vehicles — Rear moving bar
impact test procedure

Véhicules routiers — Mode opératoire d'essai de choc arril
barriere mobile

rier

Bre sur

= — ISO

Reference number

3984:2004(E)

©1S0 2004


https://standardsiso.com/api/?name=a9b6e3dc9c4fb24f25085f3fef891377

ISO 3984:2004(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=a9b6e3dc9c4fb24f25085f3fef891377

ISO 3984:2004(E)

Contents Page
0 T o o iv
1 8T e o - 1
2 NOIrmMative referenCes ... ————— 1
3 Test facility and eqUIPMENt ... e fen e e e 1
4 Preparation of test Vehicle ... snea e N e e e 3
5 =1 o o | 7 s S ES 4
6 Instrumentation and photographic (or equivalent) documentation......c::0h e e 4
7 [ 10T 3T 72 (A N F 5

© ISO 2004 — Al rights reserved iii


https://standardsiso.com/api/?name=a9b6e3dc9c4fb24f25085f3fef891377

ISO 3984:2004(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
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting>Publication as an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 3984 wag prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 10, kmpact
test procedurgs.

This third edition cancels and replaces the second edition (ISO 3984:1982), which has been technically revised.
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INTERNATIONAL STANDARD ISO 3984:2004(E)

Road vehicles — Rear moving barrier impact test procedure

1 Scope

This Ipternational Standard specifies a rear moving barrier, rear-impact test procedure for road |vehicles, with
the pyrpose of ensuring that such tests are conducted under the same conditions as for highsspged tests.

2 Normative references
The fpllowing referenced documents are indispensable for the applicatiéom) of this documept. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1[176:1990, Road vehicles — Masses — Vocabulary and codés

ISO 3f84, Road vehicles — Measurement of impact velocity in.collision tests

ISO 6§87, Road vehicles — Measurement techniques in impact tests — Instrumentation
ISO 1P997:1996, Passenger vehicles — Side impagctwith deformable moving barrier — Full scalg test

SAE J211/1, Instrumentation for Impact Test+ Part 1: Electronic Instrumentation

SAE J211/2, Instrumentation for Impact \[est — Part 2: Photographic Instrumentation

3 Tlest facility and equipment

3.1 [Test site

The tgst area shall/be large enough to accommodate the run-up track, barrier and technicgl installations
necessary for the teést.

The impactitest site surface shall be horizontal, smooth and hard.

3.2 ‘Movingbarriertestequipment

The moving barrier shall be of rigid or deformable construction, symmetrical about a longitudinal vertical plane,
with fixed non-steerable front and rear axles attached directly to the frame rails with no spring or other type of
suspension system apart from the tyres on each wheel.

3.3 Barrier faces

The specific moving barrier face to be used shall be selected from the following configurations.

© 1SO 2004 — All rights reserved 1
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a) Flat face, Type 1

The moving barrier shall have a flat impact surface. An example of a typical construction is shown in Figure 1
and has the following characteristics.

1) Barrier total mass: 1 100 kg + 20 kg or 1 800 kg + 30 kg
2) Height: 800 mm minimum

3) Width: 2 500 mm minimum

4) Mass.distribution by axle
— front: 60 % £ 10 %
— fear:40% £ 10 %
5) Height of centre of gravity: 400 mm + 40 mm
6) Track: 1 500 mm + 30 mm
7) Wheglbase: 3 050 mm + 60 mm
The edges of the surface shall be rounded with a radius of curvature of 45 mm + 10 mm.
The impact syrface shall be covered with plywood 20 mm + 2 mm thick.
Ground clearance to the lower edge of the impact surface shallkbe 175 mm + 25 mm.
b) Flat face, Type 2

The moving barrier shall have a flat impact surface.*An example of a typical construction has the following
characteristic$. See Figure 2.

1) Barrifer total mass: 1 814 kg + 23 kg
2) Height: 1 524 mm
3) Width: 1 981 mm
4) Mass distribution by-axle
— front: 55%/+ 10 %

— redar’d5% +£10 %

5) Height of centre of gravity: 400 mm + 40 mm
6) Track: 1524 mm =30 mm
7) Wheelbase: 3 048 mm + 50 mm
The impact surface shall be 19 mm thick cold rolled steel plate.

Ground clearance to the lower edge of the impact surface shall be 127 mm + 12,7 mm.

2 © 1SO 2004 — Al rights reserved
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c) D
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eformable barrier face, Type 3

The moving deformable barrier (MDB) face shall be vertical and either flat or with a bumper simulation. It shall
have sufficient height, depth and width to allow the desired test to be performed.

The MDB shall have an energy-absorbing face to represent the crush characteristics of the front of an average

passe

nger car.

The dimensions of the energy-absorbing impactor face shall be

— width: 1 500 mm £ 20 mm
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3.4

pight: 500 mm + 10 mm

bpth: 440 mm minimum

5 surface shall consist of two, flat, parallel faces, offset by 60 mm £ 5 mm.
ntally adjacent block faces shall lie in the same vertical plane within + 5-mm.
round clearance at the lower edge of the MDB face shall be 300 mnas 10 mm.

brtical plane of symmetry of the MDB face shall be coincident\with the longitudinal vertica
je with a tolerance of £ 10 mm.

tal mass of the MDB face, carriage and ballast, as negessary, shall be 950 kg + 10 kg (seq
upplier of the MDB face shall provide a certificate of calibration. The supplier shall alg
is of his product's conformance to the calibration requirements. The calibration procedu
Hance with ISO 10997:1996, Annex A.

erformance characteristics of the MDB face (see Figure 4) are acceptable if each block

bll within the force-deflection corridors shown in Figure 5. Alternatively, the performance (
ceptable if each block and the entire face fall within the energy-deflection corridors shown

Propulsion of the moying barrier

The t[Flley shall be towedto-a point no closer than 0,5 m from contact with the test vehicle, at

shall
momg

3.5

The n
momg

e released to trayelreely. The trolley shall not be braked until after 200 ms from time of ¢
nt of impact, thé trolley shall be moving at the prescribed velocity.

Alignment of the moving barrier

nedian( longitudinal vertical planes of the moving barrier and vehicle shall be so aligne
nt-of impact, there is no more than + 25 mm lateral distance between those vertical planes

| plane of the

Figure 3).
0 provide an

re shall be in

hnd the entire
haracteristics
n Figure 6.

which point it
ontact. At the

d that, at the

The measurement shall be made perpendicular to the path of the moving barrier.

4 Preparation of test vehicle

41

effect

The test vehicle shall include all the equipment normally fitted and shall be in normal running order.
Some components may be replaced by equivalent masses where this substitution clearly has no foreseeable

on the measured results.
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4.2 Unless

otherwise specified, the vehicle test mass, my,shall be calculated as follows:

my =my +m+my

where

my is the complete vehicle kerb mass (ISO-MO06) in accordance with ISO 1176:1990, 4.6, in kilograms;

m

m =

is the rated cargo and luggage mass, in kilograms;

mp— (68 x DSC)

where

DSC

The vehicle {

secured to the vehicle so that it does not alter the structural characteristics of'the parts of the vehicle exj

to deform dur
At the time of

The instrume
axles by morg

It is permissi
0,7 kg/dm3 to

4.3 The tes

The doors sh
the closed po

is the maximum design pay mass (ISO-M09) in accordance with ISO 1176:1990, 4
kilograms, and

is the designated seating capacity of the test vehicle;
b test dummy mass.
hall be ballasted to achieve the test mass to within + 10 kg¢The ballast shall be locate

ng the test.

htation and cameras required for testing should-not change the mass distribution betwes
than 20 kg.

ble to substitute for the fuel in the fuel_tank a non-flammable liquid having a density o
1 kg/dm3,

t vehicle shall be stationary, its\parking brake shall be off and its transmission shall be in n

bll be closed but not locked! If an opening or a removable roof is fitted, it shall be in place
sition. For test measurement purposes, and in agreement with manufacturers, it may be op

impact, the vehicle shall be at the normal height and-attitude specified by the manufacturer.

1.9, in

d and
ected

en the

f from

butral.

and in
en.

dance

5 Velocity
5.1 The velocity of-thé moving barrier shall be measured within 0,5 m prior to impact and in accor
with ISO 3784.
5.2 The velosiyatthe time-ofimpasctshallbe that specified-inthe-applcabletestrequirements—The

velocity tolerance shall be + 2 % of the desired velocity.

6

Instrumentation and photographic (or equivalent) documentation

pact

The instrumentation used for the test shall be as specified in ISO 6487 and SAE J 211/1 and SAE J 211/2.

On test vehicl

e sills, a package of three-axis accelerometers located under A or B pillars can be used.
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7 Dummy
Where a dummy or dummies are used, it or they shall be HYBRID IIl 50th percentile.

If dummy responses are being recorded, the stabilized dummy test temperature should range from 20,6 °C to
22,2 °C.

© 1SO 2004 — All rights reserved 5
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Dimensions in millimetres
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Figure 1 — Typical barrier construction — Type 1
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A
®
<

152 x51 x5

102 x1x5

@ int. 76 x 5 wall

10 thick

175 thick, box section 25 walls

plywood face covering face plate 20 thick
102 x 51 x5

ballast tie-downs

9 reinforced areas for bolting on face plate

0 NOoO O~ WN -

11 tofal weight

12 mass distribution (40 + 10) %, rear axle

13 mass distribution (60 + 10) %, front axle

14 centre of gravity

15 prleumatics [all pneumatic tyres are P205-75 R15 (inflated to 207 kPa) or equivalent]
16 bgllast

8  Wheelbase.
b Trhck.

Figure 1 — Typical barrier construction.=— Type 1 (continued)
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Dimensions in millimetres
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Figure 2 — Example MDB carriage — Type 2
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A
®
<

outer frame 132 x 31 x 3 steel tubing, two pieces welded together for 305 mm height

inner reinforcements and frame gussets (all of 102 x 51 x 5 steel tubing)

ballast tie-downs

reinforced areas for bolting on face plates

total weight

mass distribution (45 + 10) %, rear axle

mass distribution (55 £ 10) %, front axle

centre of gravity

pneumatics [all pneumatic tyres are P205-75 R15 (inflated to 207 kPa) or equivalent]
0 bdfast

= © 00 N O O b WON =

8  Wheelbase.
b Trhck.

Figure 2 — Example MDB carriage — Type 2 (continued)
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Dimensions in millimetres
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Figure 3 — Typical barrier construction — Type 3
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Key
1 outer frame
2 inner reinforcements and frame gussets
3 Dballast tie-downs
4 reinforced areas for bolting on energy-absorbing face
5 centre of gravity
6 pneumatics [all pneumatic tyres are P205-75 R15 (inflated to 207 kPa) or equivalent]
7 Dballast
a8 Wheelbase.
Figure 3 — Typical barrier construction — Type 3 (continued)
Dimensior}s in millimetres

60
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/
Key
1to 6 | blocks 1 to 6
Figure 4 — Design of energy-absorbing MDB face
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A
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F
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c) Block 4
F
L0 d F
P0 > I Q [ 30 [255
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0 S0 20 30 d S | 8 0
d) Blocks 5and 6
F
300 - d | F
s T | 025
200 U 16 | 165
U 7 W
,WW V_ [ 30 | 255
100 W% X W [ 30 | 205
0 X | 16 | 115
0o Y 10 20 30 d Y [ 3 0
e) Total

Key
F  force, in kilonewtons (kN)
d deflection, in centimetres (cm)

Figure 5 — Force/deflection
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