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3. OBJECTIVES

System Integrity (49 CFR Part 571.301)

The primary objective of this document is to define test procedures for impacts which will result in a simulation of forces
and deformations experienced during a vehicle crash. Standardized procedures allow evaluation of vehicle structural
loads and deflections, occupant loads and dynamics, photographic, video, and post-collision observations of pertinent

areas or events whic
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NOTES

1. Outef Frame 152 x 51 x5 mm steel tubing, two pieces welded together for a 305 mm height.
2. Ballagst tie downs.

3. All inper reinforcements and frame gussets of 102 x 51 x 5 mm steel tubing.

4. Reinforced areas for bolting on face plates.

FIGURE 1 - COMMON CARRIAGE-FOR RIGID MOVING BARRIERS

4.3.1 General
With either impact face attached to the commoén’ carriage, the moving barrier assembly shal| have the following
characteristics:
4.3.1.1  The moving barrier shall be of.rigid construction, symmetrical about a longitudinal-vertical plane, with a solid

43.1.2

43.1.3

4314

43.1.5

4.3.1.6

43.1.7

nonsteerallle front axle and-fixed rear axle attached directly to the frame rails with no $pring nor other type
suspension system on any.wheel.

The total mass shall(be*1814 kg + 23 kg. The mass distribution shall be: front axle, 55% % 10%, and rear axle,
45% £ 10% or 407%Kkg = 10 kg at each rear wheel and 500 kg £ 10 kg at each front wheel.

It shall have@-braking device capable of stopping it.

Track width of 1524 mm + 30 mm, front and rear axles.
Wheel base of 3048 mm + 50 mm.
Pneumatic tires on all wheels, P205-75 R15, or equivalent, inflated to 207 kPa.

The center of gravity shall be located at:

X =1372 mm £ 40 mm rearward of the front wheel axis
Y = at the longitudinal-vertical plane of symmetry £5 mm
Z =401 mm = 13 mm above ground
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4.3.2 Rear and Side Impact Testing

The impact face of the barrier is a vertical rigid flat rectangle 1524 mm high and 1981 mm wide with its lower edge
horizontal and 127 mm £ 13 mm from the ground. The impact face is covered with 19 mm thick plywood.

4.3.3 Contoured Moving Barrier Impact Testing
A contoured impact face 629 mm high and 1981 mm wide shall be attached to the carriage as shown in Figure 2. The
impact face is not covered with plywood. Ground clearance to the lower edge of the impact surface shall be 133 mm +

13 mm. The contoured moving barrier assembly shall have a moment of inertia about the center of gravity as follows:

Ix = 367 kg*m” + 18/4 kg*m®
Iz = 4711 kg*m? + 23p kg*m’

407 kg + 10fkg ! 500 kg = 10 kg
at each rear|wheel at each front wheel
Total Weight

1814 kg + 23 kg
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MOMENTS OF INERTIA
Iy = 367 kg - m? + 18.4 kg - m2
IZ=4/]1 Kg - M=+ 230 KQg - M=

NOTES:

1. Upper frame 102 mm Dia x 6 mm wall steel tubing (three sides).
2. Lower frame 152 mm Dia x 13 mm wall steel tubing.

3. Face Plate 19 mm thick cold rolled steel.

4. Leading edge 25 x 102 mm steel band, sharp edges broken.

5. All'inner reinforcements 102 x 51 x 5 mm steel tubing.

FIGURE 2 - COMMON CARRIAGE WITH CONTOURED IMPACT SURFACE ATTACHED
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5. METHODOLOGY

5.1

General

Even when simplified by using moving barriers, vehicle collisions are very complex and careful controls of impact
parameters must be exercised. Paragraphs 5.1.1, 5.1.2, 5.1.3, 5.1.4, and 5.1.5 shall be followed for every moving barrier
test, with the addition of those in 5.2 or 5.3 for the specific type of test under consideration.

5.1.1

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

5.1.2 The moving barrier shall be braked within 5 ms following an initial separation from the impacted vehicle to
preclude subgequent impacts.

5.1.3 The test vehigle shall be stationary with its parking brake off and the transmission in_neutral.

5.1.4 All doors on the test vehicle shall be closed and locked.

5.1.5

5.2 Rear Impact T¢sts

Position of w

The flat impact face §

ndows during test will be contingent on test objectives.

hall be used.

5.2.1  The longitud|nal-vertical planes of the moving barrier shall be at a 0 degree *+ 3 degrees|angle relative to the
longitudinal-Vertical planes of the test vehicle.

5.2.2 The longitudinal-vertical planes at the centerline of(the test vehicle and the moving barrier ghall be in line within
175 mm at the time of initial impact.

5.3 Side Impact Tgst

Either the contoured

5.3.1

5.3.2

533

6.

All standard
shall be instd
side of a veh

essentially undistorted ofi'that side.

pr flat impact face may be used.

side components and)door system components which may affect the strength of
lled. Steering wheel and seats shall be installed and in mid-position if adjustable
cle, tests shall.not be performed on the other side unless the frame, floor, and

The test sha
vehicle. Th

longitudinal-Jertical plane at the centerline of the test vehicle.

| be conducted with the moving barrier approaching from the left or right side
longitudinal-vertical plane of the moving barrier shall be 90 degrees + 3 dg

rigidity of the vehicle
. After impacting one
door opening remain

of the stationary test
grees relative to the

The longitudinal-vertical plane of the moving barrier and the impact point on the test vehicle shall be inline within
130 mm at the time of impact.

INSTRUMENTATION AND EQUIPMENT

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 any one impact test are limited, the instrumentation to
be used will depend on the specific requirements of the test. The instrumentation systems should comply with SAE J211.
6.1 Vehicle Acceleration

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