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Passenger Car Door System Crush Test Procedure

Foreword—This document has been superseded in its entirety by the Federal Motor Vehicle Safety Standard 49
CFR 571 214 sS4,

1. Scope—This SAE Recommended Practice establishes a uniform laboratory test method to evaluate the
capability of passenger car door systems to resist a concentrated lateral inward load. The procedure is
intended to provide repeatable results and to permit numerical comparisons.

A test is conducted in which the door and related structural members of the vehicle are loaded under
controlled laboratory conditions. Structural strength measurements obtained under these conditions are
reproducible. Background information and rationale for the test procedures described in this Recommended
Practice are provided in the Appendix.

2. References—There are no reference publications specified herein.
3. Test Equipment

3.1 General—The test is conducted in a laboratory on equipment suitable for applying and measuring required
loads and deflections.

3.2 Loading Device—The test load is applied to the vehicle door with a rigid cylindrical or semi-cylindrical device,
30.5 cm (12 in) in diameter and 61.0 cm (24 in) long with its axis vertical. The length of the loading device
shall be decreased to preclude contact of the loading device with windshield or roof structure or the door frame
above the bottom edge of daylight opening (DLO) during test (see Figure 1). The load shall be applied in a
horizontal direction at 90 degrees to a vertical plane through the vehicle longitudinal centerline. The loading
device shall be guided so as to prevent any rotation or any displacement normal to its travel and shall be
capable of at least 61.0 cm (24 in) of travel. The 61.0 cm (24 in) of travel of the loading device shall be
obtained in not less than 2 seconds and not more than 120 seconds. The rate of travel of the loading device
shall be essentially constant.
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FIGURE 1—LOADING DEVICE

Instrumentation—Provisions shall be made for measuring applied load and deflection. Frequency response
of the instrumentation shall be adequate to plot load deflection curves. Instrumentation accuracy shall be
within £3%.

Test Procedure

Body or Vehicle to be Tested—A vehicle or body and chassis frame (if applicable) shall be tested. All
standard door system components which may affect load or deflection shall be installed. For purposes of this
test seats and steering wheel shall not be installed. Only one door shall be tested on the same side of the
vehicle; and tests shall be performed on the other side only if the frame, floor, and remaining sill are essentially
undistorted.

Vehicle Support—The vehicle or body and chassis frame shall be rigidly mounted in a manner that will not
restrict the deflection of the door system being tested. This may be accomplished by bolting the chassis frame
to a flat horizontal bed plate. Attachments may be made at any location along the chassis and/or at the
suspension mounting points. If a chassis frame is not used, attachments may be made to the underside of the
body, avoiding attachments to the body sill on the side of the body being tested. The primary lateral load may
be resisted by allowing the opposite body sill to bear against a rigid vertical surface.

Location of Loading Device—The loading device shall be located with its vertical axis and bottom surface
opposite the midpoint of the body door minimum opening as measured 10.0 cm (4 in) above the highest
surface of the body sill. The loading device shall be in contact with the door. (See Figures 2 and 3.)

Test Measurements—The following measurements shall be recorded to obtain load deflection curves.

a. Load applied to the loading device.

b. Outer panel deflection as measured by displacement of the loading device relative to the undisturbed
body structure. The load deflection curve shall be plotted for 61.0 cm (24 in) of ram travel measured
from initial contact point. The test may be terminated earlier if significant structural failure occurs.
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