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SAE:rechnical Board Rules provide that: "This report is pUblished by SAEto advance the stateoftechnical and engineering sciences.
The use-of this report is entirelyvoluntary, and its applicability and suitability for any particular use, Including any patent infringement
arising therefrom, is the sole responsJbility of the user."

SAE reviews each technical report at least every five years at which time it may be reaffirmed, reVised, or cancelled. SAE invites your
written comments and suggestions.

. Collision tests are condu'cted' on automotive vehicles to obtain information of
value in evaluation of structural integrity and in reducing occupant
injuries. The deformation resulting from a moving rigid barrier impact is
more .severe at a g·ivan s.peed than that produced by using a _crushab-le v.ehicle,
but is more readily reproduci bl e ,than that occurringduri ngimpacts' of· two
vehi cles. - The purpose of this recommendedpracti ce 1s to estab.Hsh '
sufficient standardization of such movingbarriersandmovlng barrier
collision methods so that results of tests conducted at different facilities
may be compared.

aackgroundinformatfon and a rati6nale for the test'proced~res described in
this recommended practice are provided in the Ap~endlx;

2. OBJ ECn VES :

Printed in U.S.A.

SAE J972

Issued Nov. 1966
Revised Dec. 1988

Superseding J972 JUN80

HIGHWAY
VEHICLE

PRACTICE

::-./_-----~, "
/'

The primary objective of this recommended practice-is to define test
procedures for impactswh1chwtll<t:esult ina simulation of forces and
deformations experienced durlnga~e~icle crash. Standardized procedures ­
allow proper evaluation of vehicle str!Jcturalloads and deflections, occupant
loads and dynamics, and photographic (orvJdeo) and postcollision
observations of pertinent areas or events which are useful in establishing
design criteria.

3. CRASH TEST FACILITY:

3.1 Test Site General: The test site shall becf suffi ci ent area- to provide
accommodations for the test·vehicle, various photographic equipment,a
protected observer area, and provisions for accelerating the moving barrier
to the desired velocity.

Submitted for recognition as an American National Standard

o MOVING RIGID BARRIER COLLISION TESTS

~.~ The Engineering Society
~... For Advancing Mobility
~ Land Sea Air and Space ®

1. SCOPE AND PURPOSE:

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096

Copyright 1989 Society of Automotive Engineers,lnc.
All rights reserved.
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LIUlr fA -
A I'''' 3041
I 6... 1524
C 42.0 1067
0 21.0 533
E 144.0 365S
F 15.' 381
G 16.1 4t6
H 12.0 3tS
J 24.' 611
K 60•• 1524
L 84.' 2134
H 22.0 559
N 120.0 304S
p 16.0 ~06

Q 12.0 305
R 6.0 152
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k-------A WHEELOASE--------!

FIGURE 1 - Common Carriage for Moving Barriers

J972

3.1.1 The immediate crash site shall be level.

3.1.2 The approach road and the surface at the immediate crash site shall be
paved..

3.1.3 Allowances for proper positioning of photographic equipment should be made.

3.1.4 Allowances should be made for after-impact skidding of both the test
vehicle and the moving barrier.

3.2 AR~r~kh: The type of approach required depends upon the technique employed
to obtain the desired impact velocity of the moving barrier. A practical
approach is level, straight, and of sufficient length to permit the moving
barrier to be towed'along a rail guidance system with the impact occurring
after the moving barrier is released from the tow force and released from
guidance at the end of the rail.

3.3 B~rri~r.: Two rigid'impact surfaces are used: the flat surface described in
3.3.2 for rear impact tests and the contoured surface described in 3.3.3 for
side impact tests. These two surfaces are attachable to the front end of a
common carriage as shown in Fig. 1.

k--~-------E---------___t

NOllS,
1. OUlU fltAM! 6.0 X 2.0 X 0.1~ IN 1152 x 51 x '5 IIIIl1I StEEL TUIING, TWO 'IECES

wnDfD TOGUHEIt fOil A 12.0 IN 1305 111",1 HEIGHT.
2. IAllAST TIE DOWNS.
3. AlilNNU R!INfORCEMENT5 AND fRAME OUSSETS Of 4.0 X 2.0 X 0.19 IN 1102 x

51 X Sill"" STEn TUIINO.
A. REINfORCED AREAS fOil IOlTlNO ON fACE Pl.ATES.
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3.3.1 Generu.: With either impact surface attached to the common carriage. the
moving barrier assembly shall have the following characteristics~

3.3.1.1 The moving barrier shall be of rigid construction, symmetrical about a
longitudinal-vertical plane. with a solid nonsteerable front axle and
fixed rear axle attached directly to the frame rails with no spring nor
other type suspension system on any wheel.

3.3.1.2 The total w~ight shall be 4000 ± 50 lb (1818 ± 22.8 kg). Weight
distribution shall be 900 ± 25 lb (409 ± 11.4kg) at each rear wheel and
1100 ± 25 lb {500 ± 11.4 kg) at each front wheel.

3.3.1.3 It shall have a braking device capable of stopping it.

3.3.1.4 Treadwtdth of 60 ± 1 in (1524 ± 25 mm), front and rear axles.

3.3.1.5 Wheelbase of 120 ± 2 in (3048 ± 51 mm).

3.3.1.6 Pneumatic tires on ~ll wheels, G78-15 or equivalent. inflated to 24 psi
(165 kPa) minimum.

3.3.1.7 .!he center of gravi ty sha1:1 'be- located at:
X = 54.0 ± 1.5 in (1372 ± 30mm)' rearward of the front whee 1 ax is'
- ' .

Y = at the longitudina!~vertital plane of symmetry
- '

Z = 15.8 ± 0.5 in (4,01 ± 13 mm) above ground

3.3.2 Rear Impact Testing:' A'flat impact surface 30 in -062 mm) high and 96in
(2438 mm) wide shall be used. It may be attached to the carri~ge as shown
in Fig. 2. The impact surface is coVered with 0.75 in (19 mm) thick
plywood. Ground clearance.to the lower edge of the impact surface shall
be 7 ± 1 in (178 ± 25 mm)~ ;

3.3.3 Side Impact Testing: A contoured impact surface 24.75 in (62~. mm). high
and 78 in (1981 mm) wi de shall be attached to the carri age as shown in
Fig. 3. The impact surface is not covered with plywood .. Ground clearance
to the lower edge of the impact surface shall be.12.25 ± 0..5 in (311 ±
13 mm). This side-impact, moving-barrier assembly shall also have a
moment of inarti a about the center of gravity a-s follows:

Ix = 271 ± 13.6 slug.fi2 (367 ± 1~.4 kg.m2~
Iz = 3475 ± 174 slug.ft2 (471f ± 236 kg.m2)

J972
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.~.~~WMM_"~."~~M~. "
I( tl I,.

L:::=i1rt==~====~===~r====:5~=t=.~:;=!:H!::~n480
(12191

960
-t-t--i ;"-#--1-1-- __-++ # __ ----+1---1 !---I-I~:.;II--.-:124381

OIMENIONS ARE IN Imm)

FIGURE 2 - Common Carriage With Flat Impact Surface Attached

3

TOTAL WEIGHT '400? :t OOLB1I814.4 :t 22.1 k41

SAE J*972 88 II 8357340 0042862 6 •

J972

Hons,
I. ReIN'ORCeo AUA 'OR 100TING ON 'Ace Pl.AT( surrons.
2. UPPIR 'ACt Pl.AT( surrORTS ".0 x 2.0 X 0.19 IN 1102 X 51 X 5 _I STEEl TUIING

I$/X RtQUlReDI.
:to 'ACI Pl.A1t 'RAME :t.0 DlA X 0.19 INI16 OfA X 5 _I STEEl tUIING lTHAtE EDGESI.
". Still 'ACE KAte 0." IN 110 mml MINIMUM tHICKNESS.
5. S'Acn auWUN 'ACE Pl.Ate AHD CAUIAGe 6.9 IN 1115 mlllltHlCK. lOX SECTION

1.0 If{ 125." 111111) WALLS. .
6. KYWOOD 'ACE 0.15 Ilf 119 mmltHlCK. 101.110 to 'ACI KAlE.
7. lOWEA CORNEA SUrPOAlS 'Ol 'Ace Pl.AlE, ...O x 2.0 X 0.19 IN 1102 X 51 X 5_1

SUIL TUtlNO.
'. 'Ace KAte ReIN'ORCEMENTS 5 X t.5 x 0.25 IN 1121 X :t8 x 6.5 1111111. STEIL U.

CHANNEl, fiVE ReQUIReO.
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4. METHODOLOGY:

FIGURE 3 .. Common Carriage With Contoured Impact Surface Attached

J972

DllitNSIDNS

Letter in "'"
A 54.0 1372
8 15.8 401
C 30.0 762
0 5.25 133
e 3.75 95
r 24.75 629
G 18.0 457
H 39.0 991
J 78.0 1981
K 30.0 762

I'>----A .1.

SAE J*972 88 me 8357340 0042863 8 •

MOMENTS Of INERTIA
I. = 271 ± 13.6 SWG' FT' (367 ± 18.4 kg· m'l
I" =3475 ± 174 SLUG' fTI (4711 ± 236 kg : m'l

Page 5

4.1.1 The moving barrier shall impact the test vehicle\'lhile moving at
essentially a constant velocity. The impact velocity chosen will depend
upon the object of the test or the specific energy levels desired.

4.1 ~2 The moving barrier shalT be braked fo110\'11ng an initial separation from
the impacted vehicle to preclude SUbsequent impacts. .

4.1.3 The test vehicle shall be stationary, with its parking brake off and the
transmission in neutral.

4.1 ~neral: Even when simplified by using moving barriers. vehicle collisions
are very complex and careful control of impact parameters must be
exercised. Par'graphs 4.1.1-4.1.5 shall be follow~d for every moving
barrier test, with theaddftion of those in 4.2 or 4.3 for the specific type
of test under consideration.

NOTES.
1, UPPER fRAME 4.0 IN DIA X 0.25 IN WALL (102 mn, DIA X 6 mm WAtL) STEEL TUBING

(THREE SIDES).
2. LOWER FRAME 6.0 IN DIA X 0.50 IN WALL (152 mm DIA X 13 mm WALL} STEEL TUBING.
3. fACE PLATE 0.75 IN (19 mml THICK CQLD ROLLED STEEL.
4. LEADING EDGE 1.0 X 4.0 IN (25 X 102 mm)STEEL BAND, SHARP EDGES BROKEN.
5. ALL INNER REINFO.RCEMENTS 4.0 X 2.0 X 0.19 IN (102 X 51. X 5 mm) ,STEEL TUIlING.

/"
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4.1.4 All doors on the test vehicle shall be closed and"locked.

4.1.5 Position of windows during test is contingent on test objectives.

4.2 Bear Impa~t Tests: The flat impact surface shall be used.

4.2.1 The longitudinal-vertical plane of the moving ban~ier shall be at a
o± 3 deg angle relative to the longitudinal-vertical plane of the test
vehicle.

4.2.2 The longitudinal-vertical plane at the centerline of the test vehicle and
the moving barrier shall be in line within ±3 in (±76 mm) at the time of
initial impact.

4.3 Side ImllactTe1-ts: The contoured impact surface shall be used.

4.3.1 All standard side components and door system components which may affect
the strength or rigidity of the vehicle shall be installed. Steering
wheel and seats shall be installed and in mid-position, if adjustable.
After impacting one side of a vehicle, tests shall not be performed on the
other side unless the frame, floor, and door opening remain essentially
undistorted on that side.

4.3.2 The test shall be conducted with the moving barrier approaching from the
left front or right front of the stationary test vehicle with the
longitudinal-vertical plane of symmetry of the moving barrier at a
45 ± 3 deg angle relative to the longitUdinal-vertical plane at the
centerline of the test vehicle.

4.3.3 The moving barrier alignment shall be such that the lateral extremity of
the contoured impact surface, when projected along a line parallel to the
10ngitudina1~vertical plane of the moving barrier, is within 0-3 in
(0-76 mm) of the "door opening reference II (DOR) point of the front door
opening (Fig. 4). The DOR point is defined to be located at the front of
the door opening and:

(a) In a plane 4 in (100 mm) above the highest point on the door sill
(Figs. 5 and 6>'

(b) At that point on the rear edge of the hinge pillar where the hinge
pillar structure is tangent to the 45 deg direction of impact
(Fig. 7>.

(The OOR point will typically be located on the hinge pillar, but not
necessarily if the front door is not hinged forward of the door. The DOR
point is then defined at the point of tangency to the 45 deg direction
made by that door frame structure which is forward of the door. In either
case, outer sheet metal is not used to define the DOR point location.)

J972
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J972

VEHICLE CENTERLINE

FIGURE 5 - Location of Area of DOR Polnt

4.0 (102)

DIMENSIONS ARlo IN {mml

FIGURE 4 - Alignment at Impact

SAE J*972 88 II 8357340 0042865 1 II

TOP OF I . '.. .. If
BODY SILL -l..: (See Figure 7)-L...-,..m--- __J

DIMENSIONS ARE IN Imm)

FIGURE 6 - Typical Cross Sections of Rocker Panels

LINE THROUGH
DOOR OPENING
REFERENCE POINT
(See Figure 7)

Page 7
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VEHlCLI CEllunLlf11

IImGE ~
PILLAR \b~:::~~

FRONT fEllOIR

~i)~===~=

Doon OPWIrlG
REfERINCE POlll7

fROHY OF DOOR

FIGURE 7 ~ Typical Section A~A Showing DOR Point With
Hinge Pillar Tangent to 45 Deg Line

5. INSIRUt,1~NI8IION AND EQUI pr·1ENT:

To obtain meaningful 'information from a moving barrier collision test. it is
essential that adequate means be provided to observe and record the test
results. Inasmuch as the objectives of anyone impact test are limited. the
instrumentation to be used will depend on the specific requirements of the
test. The instrumentation systems should ~omply with SAE J211.

5.1 ~cJe Accelerations: Test vehicle accelerations may be measured by
accelerometers located on the floor pan and/or the frame. Accelerometers
may also be placed on the moving barrier to record its acceleration during
the test.

5.2 fQotQ~hlk-lnstrumentation: Comprehensive photographic coverage is
desired; therefore. still photographs and a minimum of two high-speed motion
picture cameras should be used. The field of view of these cameras will
depend upon the specific test objective. Adequate lighting and locating
axes for precise positioning of photographic equipment should be provided.
The cameras should have a timed pulse signal on the film so that an accurate
film speed and time base can be determined for subsequent measurement of
displacement and velocity data from analysis of the film. Suitable
calibration and position reference targets. both stationary and on the
vehicle and moving barrier. should be prOVided. An overhead camera centered
at the point of impact with a field of view large enough to include the test
vehicle and the moving barrier is useful for stUdying side impact tests. A
pit for underbody camera views is also useful for studying rear impact
tests. Suitable shock-resistant cameras may be rigidly mounted on the test
vehicle to view the passenger compartment to record the kinematics of any
anthropomorphic test device which may be seated in the vehicle. Equivalent
video equipment may be substituted.

5.3 Vehicle DeformatLo~: Measurements shall be made before and after the test
to determine the total permanent deformation.

5.3.1 For rear impact tests. the specific measurements of the vehicle
deformation will vary according to the individual objectives of the test.
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. The phi (0) symbo-l is for the convenience of the .user in locating areas \-,here
technical revisions have been made to the previous issue of the report. If the
symbol fs next to the report title, it indicates a complete revision of the
report.

5.3.2 For side impact tests with the contoured face moving barrier, a post-test
measurement is recommended of the maximum inward lateral displacement of
the inner door panel in that area adjacent to any outboard designated
seating position which is bounded by a hortzontal plane 4 in (102 mm)
below the seating reference point, the beltline, and vertical-transverse
planes 8 in (203 mm) forward and 2 in (51 mm) rearward of the seating
reference point. The measurement shall be made in a lateral direction
relative to an undisturbed vertical-long-itudinal reference plane on the
vehicle side opposite the impacted area. The measurement shall be made to
the inner sheet metal panel .

J972
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APPENDIX
MOVING BARRIER COLLISION TEST PROCEDURE

BACKGROUND INFORMATION AND RATIONALE

Rackgrou~d Informaiion: The test procedures outlined in this SAE Recommended
Practice are the results of preliminary testing undertaken to evolve a comparable
and repeatable procedure for evaluating the effect of side and rear collisions.
Car~to-car and rigid moving barrier-to-car tests and the passenger car door
system crush test procedure <SAE J367) were the approaches considered. It was
readily recognized that while car-to-car tests are realistic t the numerous
variables which are introduced make repeatability very difficult. The door
system crush test will give repeatable results t but requires correlation with
this contoured moving barrier test and car-to-car impacts to establish realism
and relevance. Recognizing the limitations of dynamic full-scale tests t the door
system crush test procedure was developed before the contoured barrier shape for
side impact was evolved.

Ilat1ona.1.e.: Vehicle-to-vehicle tests have been conducted by various agencies to
evaluate the crashworthiness of the vehicles. When series of tests and
comparative tests are conducted with two vehicles t each test agency must pick an
available model to use as an impacting vehicle. They must use this same model
for all tests in the series in order to eliminate t to the best of thelr abllitYt
the effects of the impactlng vehlcle as a variable ln the program to evaluate the
impacted vehicle. This same lmpacting vehlcle model may not be available to
another agency or may be out of productlon before additional tests may be
conducted; therefore, future correlation and consistency are jeopardized. To
avoid the problems of individual test agencies selecting their own lmpacting
vehicles, and to provide conslstency over timet the rigid moving barrler has been
developed. This development process has evolved to the selection of two moving
barriers.

This choice of two moving barriers of different shapes was based on observations
and studtes of available accident and crush test data coverlng a broad range of
vehicles and conditions. These data indicated two basic shapes of deformation of
the tmpacting vehicle: first t along a relatively flat plane on the front and
rear of the vehicle <typical of head-on and front-to-rear crashes)t and second t a
deformation contour which tends to round one of the vehicle fenders (typical of
cornering impacts or angle impacts). Therefore t the luoving barrler for rear
impacts was designed with a flat face that was high enough t wide enough t and low
enough to insure that the entire rear structure of most car llnes would be
exposed to the impact surface without overlapping the edges. Following this
moving barrier was the contoured face moving barrler which was designed with the
deformation considerations and observations of a wide range of side impacts from
a wide range of types of vehicles.

The 45 deg angle of impact recommended in this procedure for a side impact by the
contoured moving barrler into a stationary test vehicle represents a very severe
lmpact condition. The selection of this angle is a first trial at a worst-case
condition in relation to structural deformation t based on avallable data.
Because the deformation shapes of impacting vehicles may tend to change over time
(with changes 1n strengths of the various front t side t and rear structures)t we
anticipate that there will be further evolut1on of this test procedure t
particularly the development or a standardized t deformably-faced, moving barrier

6...,~test ve..h;.,;,i,;;.,c1;..;;9=.__==........,=="""""'===__====="""""'''''''''''''========_........_.....1
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