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Facilities

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

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

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.

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.

A means of Letermining if the FOPS enters the Deflection Limiting Volume (DLV, see SAE’)397) during the
drop test. This may be either of the following:

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.)

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

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

Machine or Test Bed Condition
The FOPS tqg be evaluated must be attached to the’machine structure as it will be in actual pnachine use. A
complete maghine is not required, however, the portion to which the FOPS is mounted must bge identical to the
actual structyre, 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.
If the FOPS is mounted on a machine, the following stipulations apply:

No limitations on customary attachments and/or payload.

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

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

All cab elements, Such as WiNnWows, Temovable panels, or structurat fittings are 1o be removed so that they do
not contribute to the strength of the FOPS.

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

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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5.3 Within the limitations of 5.2, the drop object shall be so placed that it has the least possible distance from the
centroid of the FOPS top. (The area whose centroid is referred to is that portion of the FOPS cover that is not
over major upper, structural members.) See Figure 1.

MAJOR
MEMBERS

CENTRUIU
» OFaBCD

DROP
OBUECT

DLV
\__—FROJECTION

FIGURE 1—

5.4 Should the vertical projection of the DLV be divided into two, or more segments by vertical pro#‘ections of major,
upper structyral members, the directions of 5.2 and 5.3'shall apply to the segment(s) containing the greatest
area of the DLV projection. See Figure 2.
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NOTE—Where other materials or different thicknesses are used in different segments above the DLV, each
segment in turn shall be subject to a drop test. If design features such as cutouts for windows or
equipment, or variations in cover material or thickness indicate a more vulnerable location could
obviously be selected within the vertical projection of the DLV, the drop location should be adjusted to

that

location. In addition, if cutouts in the FOPS cover are intended to be filled

with devices or

equipment to provide adequate protection, those devices or equipment must be in place during the

drop

test.

The drop object is to be raised vertically 3 m (10 ft) above the position indicated in 5.2, 5.3, or 5.4.

The drop object is to be released so that it falls onto the FOPS (see 3.3).

The center o
circle is to cd

initial impact of the drop object shall fall within a circle of 100 mm (4 in) radius-, 1
incide with the vertical centerline of the object as positioned per 5.1, 5.2, 5.3, an

any major, upper horizontal member. There is no limitation on location of subsequent (reboun

Performance Requirements

The DLV shall not be entered by any deflection of the FOPS, or by the drep object. The

completely ¢

The FOPS s
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pver and overlap the vertical projection of the DLV.

nall also meet the applicable perfermance criteria for arollover protective structy
t not necessarily the same, structures are to be ‘used for the FOPS and R(Q

Should the §ame structure be used for both evaluations, the drop test procedure shall pre

loading, with

removal of impact dents or replacement of the FOPS cover permissible.)

he center of this
d 5.4, but not on
d) impacts.

FOPS top shall

re (SAE J1040).
DPS evaluations.
cede the ROPS

The drop test shall be perfermed with all ROPS and FOPS members at —18 °C (0 °F) or below, or the material

used in the H
Table 1. Sesd

OPS cover shall exhibit one of the Charpy V notch impact strengths at -30 °C (4
SAE J1119 for explanation of impact'toughness on materials less than 4 mm (0,

TABLE 1—CHARPY V NOTCH IMPACT STRENGTHS

20 °F) shown in
15 in) thick.

Specimen Specimen

Size, mm J ft-lb Size, mm J ft-lb
10x10M 11.0 8.0 10x6 8.0 6.0
10x9 10.0 75 10 x 5 75 55
10x 8 9.5 7.0 10x 4 7.0 5.0
10% 750 9.5 7.0 10x3.3 6.0 45
10x7 9.0 6.5 10x3 6.0 45
10x6.7 85 65 T0x 2.5 55 20

1. Indicates preferred size. Specimen size shall be no less than the largest preferred
slze that the materiat will permit.
Reference: ASTM A 370, Standard Methods and Definitions for Mechanical Test-
ing of Steel Products.

Labeling—The FOPS shall be labeled according to SAE J1164. The protection afforded (see 1.1) should be
described in the operator's manual and/or referenced on the label.

PREPARED BY THE SAE MACHINE TEST PROCEDURES SUBCOMMITTEE
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