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Performance Criteria for Falling Object Protective
Structures (FOPs) Industrial Machines

Foreword—This Document has also changed to comply with the new SAE Technical Standards Board Format.
Scope is now Section 1, Purpose is now 1.1, and References are now Section 2.

1. Scope—This standard applies to General Purpose Industrial Machines, as described in SAE J1116, which are
equipped with Rollover Protective Structures (ROPS).

1.1 Purpose—This SAE Standard establishes performance criteria for Falling Object Protective Structures
(FOPS) intended to provide operators of general purpose industrial machines with overhead protection from
objects such as bricks, concrete blocks, and small hand tools that may fall from heights of not more than 9 m
(30 ft) above the ground, encountered in operations such as highway maintenance, landscaping, and other
services on construction sites where the falling object develops an energy not to exceed 1360 J (1000 ft-Ibf).

2. References

2.1 Applicable Publications—The following publications form a part of the specification to the extent specified
herein. Unless otherwise indicated the latest revision of SAE publications shall apply.

2.1.1  SAE PusLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J397—Deflection Limiting Volume—ROPS/FOPS Laboratory Evaluation
SAE J1040—Performance Criteria for Rollover Protective Structures (ROPS) for Construction,
Earthmoving, Forestry, and Mining Machines
SAE J1119—Steel Products for Rollover Protective Structures (ROPS) and Falling Object Protective
Structures (FOPS)
SAE J1164—Labeling of ROPS and FOPS
2.1.2 ASTM PuBLICATIONS—Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959,
ASTM A370—Standard Methods and Definitions for Mechanical Testing of Steel products
2.1.3 ANSI PuBLICATIONS—Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ISO 3449—Earthmoving machinery—Falling object protective structures laboratory test and performance
requirements
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3. Facilities

3.1 A solid spherical steel or ductile iron mass of 45 kg (100 Ib), hereinafter referred to as the drop object.

3.2 A means of raising the drop object to the required height.

3.3 A means of releasing the drop object so that it drops without vertical restraint. A means to guide the drop
object may be used, however, it shall be so constructed that it does not retard the free vertical fall of the drop

object.

3.4 A support surface of such firmness that it shall not be penetrated by the machine or test bed under the loading
of the drop test.

3.5 A means of determining if the FOPS enters the Deflection Limiting Volume (DLV, see SAE J397) during the
drop test. This may be either of the following:

3.5.1 A DLV in the upright attitude, made of a material which will indicate any penetration by the FOPS. (Grease
may be put on the top surface of the DLV to indicate such penetration.)

3.6.2 A dynamic instrumentation system of sufficient frequency response to indicate the total FOPS deflection with
respect to the DLV within an accuracy of +5%.

NOTE—DLYV should be fixed firmly to the same part of machine to which the operator seat is secured and is
to remain there during the entire test.

4. Machine or Test Bed Condition

4.1 The FOPS to be evaluated must be attached to the machine structure as it will be in actual machine use. A
complete machine is not required, however, the portion to which the FOPS is mounted must be identical to the
actual structure, and the vertical stiffness of a test bed must be not less than that of an actual machine as
described in 4.2. The machine or test bed shall be placed on the surface described in 3.4.

4.2 |f the FOPS is mounted on a machine, the following stipulations apply:

4.2.1 No limitations on customary attachments and/or payload.

4.2.2 All ground engaging tools shall be in normal carry positions.

4.2.3 All suspension systems, including pneumatic tires, shall be set at operating levels. Variable suspensions
shall be in the "hard” range.

4.3 All cab elements, such as windows, removable panels, or structural fittings are to be removed so that they do
not contribute to the strength of the FOPS.

5. Drop Test Procedure
5.1 The drop object shall be placed on top of the FOPS at the location designated in 5.2, 5.3, and 5.4.

5.2 The projected diameter of the drop object is to be entirely within the vertical projection of the DLV on the FOPS
top.
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