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(R) VEHICLE ROOF STRENGTH TEST PROCEDURE

1. Scope-This SAE Recommended Practice establishes a uniform laboratory test method to evaluate
the strength characteristics of roof systems. The test procedure Is Intended to proVide reliable and
repeatable results and to permit numerical comparisons.
A test is conducted in which the vehicle roof system is loaded under controlled laboratory condi­
tions. Structural strength measurements are obtained under load application angles chosen to con­
centrate forces on the forward portions of the roof panel and roof supporting structure.

2. References

2.1 Applicable Documents-The following publications form a part of t.his specification to the extent
specified herein. The latest issue of SAE publications shall apply.

2.1.1 SAE PUBLICATIoNs-Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096..()001.
SAE J211-lnstrumentatlon for Impact Test

2.2 Related Publications

2.2.1 FEDERAL PUBLICATIoNs-Available from Superintendent of Documents, U. S. Government Printing Of­
fice, Washington, DC 20402.
FMVSS 216-Roof Crush Resistance-Passenger Cars

3. Test Equipment

3.1 General-The test is conducted in a test laboratory on equipment suitable for applying and measur­
Ing required loads and deflections.

3.2 Loading Devlce-The test load Is applied to the roof through a device haVing a flat rigid surface
with minimal dimensions of 1800 x 750 mm (72 x 30 In). The loading deVice Is gUided so as to
maintain the angles specified In Figure 1 throughout the test. The load application shall be at a rate
of not more than 13 mmls (0.5 in/s) and shall be completed within 120 s. The rate of travel of the
loading device shall be essentially constant. Sufficient travel shall be provlded to enable the load­
deflection characteristics of the structure under test to be defined.

3.3 Instrumentatlon-The instrumentation data channels shall be adequate to allow the load and de­
flection to be determined within ±3% of actual load and deflections. For additional Information on
Instrumentation, see SAE J211.

4. Test Procedure

4.1 Body or Vehicle to be Tested-This tesf may be conducted on a complete vehicle, on a body, or
on a body mounted on a chassis frame. Components which may affect load or deformation (such

SAE Technical Standards Board Rules provide that: "This report Is pUblished by SAE to advance the stale of technical and engIneering sciences.
The use of this report Is entirely voluntary, and Its appRcabll1ly and sultabHIty for any particular use. Includlng any patent Infringement
arising therefrom. Is the sole responsibility of the user."

SAE reviews each technical report at least every five years at which time It may be reaffirmed. revised. or canceHed. SAE invites your
written comments and suggestions.
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RIGID HORIZONTAL SURFACE

FRONT VIEW

APPLIED
FORCE

TEST DEVICE

APPLIED
FORCE

SIDE VIEW

NOTE: DIMENSIONS ARE HH (IN)

FIGURE 1-TEST DEVICE LOCATION AND APPLICATION TO THE ROOF

as doors, roof panels, or fixed glass) may be installed. Movable glass shall be in its closed posi­
tion. Doors are to be closed and locked.

4.2 Vehicle Support-To assure stability of the body during the test, the complete vehicle (or body)
shall be rigidly mounted by placing supports directly beneath the chassis frame, or the body
mounts or sills If a chassis frame Is not used. The test vehicle need not necessarily be mounted
in the horizontal position provided the orientation of the loading device described in 4.3 is main­
tained.

4.3 Orientation of Loading Device-The plane of the loading device shall be oriented to simulate a ve­
hicle roll angle of 25 degrees ± 1 and a pitch angle of 5 degrees ± 1. (See Figure 1.) For pur­
poses of this test, the bottom of the rocker panels defines the reference plane from which to mea­
sure the roll and pitch angles. With the vehicle or body supported as specified In 4.2, apply the test
load to either the right or left side roof system normal to the contact surface plane of the loading
device.

4.4 Test Measurements-The following measurements shall be recorded to obtain load deflection
curves:

a. Load applied to the loading device.
b. Roof deflection as measured by displacement of the loading device relative to the undisturbed

body structure in the direction of force application.
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5. Notes

5.1 Marginal Indlcla-The (R) Is for the convenience of the user In locating areas where technical revi­
sions have been made to the previous Issue of the report. If the symbot is next to the report title,
it Indicates a complete revision of the report.

PREPARED BY THE SAE IMPACT AND ROLLOVER DEVICES STANDARDS COMMITTEE
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