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TEST PROCEDURE—SAE J996 JUNS8O
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SAE Recommended Practice

Report of the Automouve Safets Commuttee approved August 1967, reaffirmed without change June 1980

1. Scope—This SAE Recommended Practice establishes a standardized test
procedure to obtain as closely as possible deformation of a vehicle roof or roll
bar structure which occurs in a vehicle roll-over. The procedure is intended to
provide reliable and repeatable results and to permit valid comparisons
between various vehicle models and various roof or roll bar designs.

2. Introduction—An inverted vehicle drop test is one in which the vehicle is
positioned to fall free under conditions of roll and pitch angle (Fig. 1) which
produces deformation similar to vehicle roll-overs. Structural deformation
resulting from a drop test is more readily reproducible than the deformation
from roll-over tests due to the extreme variations and unpredictability of
roll-over tests.

The drop test is a severe test since the majority of the kinetic energy is
applied to one side of the roof structure, over a windshield support pillar. This
is contrasted to a roll-over in which there is a progressive dissipation of energy
by various parts of the vehicle, including wheels, bumpers, fenders and the
roof structure.

Procedures and equipment described are subject to continuing review and
will be revised as experience and improvements in technology warrant.

3. Drop Test Facility

3.1 General—The test site shall provide accommodations for the drop
pad, test vehicle, equipment necessary to elevate the test vehicle to the
required height, and other equipment as needed.

3.2 Drop Pad

3.2.1 The drop pad shall present an essentially unyielding level surface
thick enough to prevent cracking and settlement with repeated testing.

A typical construction for a drop pad would consist of a compacted gravel
base at least 6 in. thigk of which not more than 15% by weight shall pass a No.
200 sieve. This base should be placed over undisturbed, well-drained ground
that would be considered suitable for normal road or building construction.
The base should then be surfaced with a minimum of 4 in. of bituminous
concrete laid in two lifts, or 6 in. of reinforced Portland cement concrete.

3.2.2 The impact surface shall be covered with ¥, in. thick plywood.
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3.2.3 The impact surface shall be large enough to include all impacting
portions of the dropped vehicle.

3.3 Vehicle Suspending and Positioning Equipment

33.1 The equipment used to elevate the test vehicle shall be capable of
inverting and positioning the vehicle at the desired height above the drop pad.

332 The elevaung equipment shall be equipped with a quick-release
mechanism at the lifting hook(s) that will permit dropping vehicle in free fall
in its preset attitude

3.3.3 Provision shall be made to prevent undue movement of the vehicle
immediately prior to drop.

4. Measurement of Roof or Roll Bar Deformation—After the drop test and
the vehicle has been uprighted on its wheels, determination shall be made of
the vertical dimension from the H point or seating reference point to the
interior of the roof structure For soft top vehicles, this dimension shall be
measured from a longitudinal line over the H point or seating reference potnt
and tangent with the top of the windshield structure and the rear structure or
roll bar. The H point as defined for the 2-dimensional manikin in SAE J826
shall be located at the front seat rearmost position, at a lateral distance of
15in. from the vehicle longitudinal centerline or at the distance from the
steering wheel centerline to the center of the vehicle, whichever 15 less, and on
the side of initial vehicle contact,

5. Procedure

3.1 Vehicle Preparation
5.1 1 Install on the body or frame of the vehicle lifting eyes or other
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attachments necessary for the elevation and attitude adjustment of the test
vehicle,

5.1.2 The weight of the vehicle as tested shall equal the curb weight! of the
vehicle. Seats may be removed if desired to facilitate measurement of deforma-
tion. Ballast shall be distributed and secured $0 as to simulate the curb weight
distribution of the vehicle.

5.2 Drop Test—The test vehicle is inverted and elevated above the drop
pad. The vehicle shall then be positioned so that it has a longitudinal pitch
angle of 5+ 05deg from the horizontal and a lateral roll angle of
25 = 0.5 deg from the horizontal, (See Fig. 1.) For purposes of this test the
longitudinal and lateral axes can usually be established from the bottom of
the frame or body sills. After the angular atutude has been attained, the
height of the vehicle above the drop pad shall be adjusted to the desired drop
height. The drop height 1s measured between the drop pad and the lowest
point on the vehicle roof, windshield pillar or roll bar, whichever 15 closest to
the drop pad. After the measurement has been made the vehicle 1s dropped.

'As defined in the SAE Drawing Standards, “Curb Weight is a standard vehicle as
specified plus water, oil and gasoline, less optional equipment accessories and luggage ™
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