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(R) DEFLECTION LIMITING VOLUME— PROTECTIVE STRUCTURES LABORATORY EVALUATION

This standard is technically equivalent to ISO 3164-1995 if normal horizontal and vertical seat adjustment is provided.

1. Scope— This SAE Standard applies to operator protective structures which may commonly be a part of
construction, forestry, mining, and industrial machines.

1.1 Purpose— To establish limits on deflection permissible during laboratory evaluations of certain operator
protective structures, such as ROPS, FOPS, OPS, and FOG as defined in other SAE standards.

2. References

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

2.1.1 SAE PUBLICATIONS— Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J833— Human Physical Dimensions
SAE J1163— Determining Seat Index Point (SIP)

2.1.2 ISO PUBLICATION— Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ISO 3164— Earth-moving machinery— Laboratory evaluations of protective structures— Specifications for
deflection limiting volume

3. Definitions

3.1 Deflection Limiting Volume (DLV)— An orthogonal approximation of a large, seated, male operator as
defined in SAE J833 wearing normal clothing and a protective helmet as shown in Figure 1.

3.2 SIP Reference Axis— A horizontal axis for positioning the DLV with respect to the seat index point Figure 1.

4. Requirements

4.1 Accuracy— For purposes of this document, all linear dimensions of the DLV shown in Figure 1 shall have an
accuracy of ±5 mm.  The accuracy of locating the DLV with respect to the Seat Index Point (SIP) of SAE J1163
shall be ±13 mm.
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FIGURE 1— DEFLECTION LIMITING VOLUME

4.2 Location of DLV

4.2.1 The DLV shall be located using the SIP, as defined in SAE J1163, as the reference point; see Figure 1.

4.2.2 For machines with a rotatable seat, multiple seats, or multiple seat locations, the seat position used by the
operator to move the machine in the travel mode shall be used to locate the DLV.

4.2.3 The DLV shall be positioned so that the SIP Reference Axis (see Figure 1) passes through the SIP.  The
DLV shall be centered transversely in the seat location with its principal axes horizontal and vertical (see
central vertical plane in SAE J1163).
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4.2.4 The location of the DLV shall remain coincidental with the SIP even though the SIP may move during any or
all of the laboratory loadings.

4.3 Intrusion of Controls— Machine controls, such as foot pedals, and their components normally positioned in
the DLV are not considered to violate the DLV.

5. Notes

5.1 Marginal Indicia— The change bar (l) located in the left margin is for the convenience of the user in locating
areas where technical revisions have been made to the previous issue of the report.  An (R) symbol to the left
of the document title indicates a complete revision of the report.

PREPARED BY THE SAE OFF-ROAD MACHINERY TECHNICAL COMMITTEE SC12—
MACHINE TEST PROCEDURES
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Rationale— This revision does not cause obsolescence of any previous testing or approvals.  The standard
currently in place has yielded excellent field performance.  This revision strives to clarify for third party
certifiers and others, the intent of the original document.

Current SAE standards format is used and references are added.

Standards for ROPS and FOPS are deleted from the title and the scope.  This document may be applied
to excavator FOG, forestry OPS, and other standards in addition to ROPS and FOPS.

The SIP is used in place of the LP to locate the DLV.  This will be consistent with other standards and will
eliminate the need for two locating points on each seat.  Numerous international and USA comments
were taken into consideration.  The SIP REFERENCE LOCATION has been positioned using the torso
portion of the DLV.  To keep the location consistent with the original SAE J397 and J833 (ISO 3164 and
ISO 3411) a 95th percentile operator is located with his chest positioned vertically against the front edge
of the DLV.  Moving the seat back 50 mm then makes the SIP REFERENCE LOCATION fall on the hip
point (140 mm and 95 mm per SAE J833 and rounded).  The operator is then reclined to simulate being
in a seat having an inclined backrest.  This is illustrated as follows in the figure.  The SIP REFERENCE
LOCATION is then moved forward and upward by half of the horizontal and vertical seat adjustments (a
and b).  This simulates moving the seat to its rearmost and lowest position as before.
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