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The purpose of this documentis To establish a consistent, repeatable test procedure and performance requirements
for evaluating OFPS intended to provide forestry machine operators with reasonable protection from falling or
swinging objects, such as logs.
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2. REFERENCES

2.1

Applicable Documents

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

2.1.1  SAE Publica

tions

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J397

Deflection Limiting Volume - Protective Structures Laboratory Evaluation

SAE J1119

SAE J1209

SAE J3097726

21.2

Copies of these dociiments are available online at https://webstore.ansi.org/.
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Figure 1 - Standard laboratory drop test object
3.2 Facilities for Qptional Dynamic Test

3.2.1 A drop test gbject, made of steel, with a mass not less than 226.8 kg (500 pounds), as shown|in Figure 1.
3.2.2 A means of faising the drop test object'to the required height.

3.2.3 A means of feleasing the drop testobject so that it falls without restraint.

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

3.2.5 A means of fetermining if the OFPS or drop test object enters the DLV during the drop test, ag described in 3.1.4.

4. MACHINE OR TIEST BED CONDITION

4.1 The OFPS to be tested must be attached to the machine structure in the same manner as it will be attached during
machine use. A totally assembled machine is not required; however, the machine structure and frame which support
the OFPS must represent the actual machine installation, and the stiffness of the structure and frame must not be
less than that of an actual machine.

4.2 All detachable panels not part of the OFPS which might be removed on an operating machine shall be removed so
that they do not contribute to the strength of the OFPS.

4.3 If glazing material is used it may be removed for the test.

4.4 Test specimens shall be representative of units within the manufacturer’s specifications.
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5. TEST PROCEDURE

5.1

5.1.1

5.1.2

Static Test

The small end of the appropriate laboratory penetration test object shall be placed against the OFPS at the location
designated in 5.1.2 to 5.1.4.

The small end of the drop test object is to be entirely within the perpendicular projection of the DLV on the OFPS

being tested

(front or side).

Should the perpendicular projection of the DLV on the front guard be divided into two or more segments by
perpendicular projections of major structural members, the directions of 5.1.2 and 5.1.4 shall apply to each segment
(see Figure 2). If the cab is equipped with a sloped roof type skylight, this area is not considered part of the OFPS

unless the apgle between the skylight and horizontal exceeds 15 degrees.
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tatic provided the rate of deflection at the load application point is not greater tha
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bhall be recorded.

Il continue until the OFPS has achieved the ‘energy requirements given in 6.1.
plculating energy. The deflection used in\calculating energy shall be the displaq
b of action of the force. The line of actionsof the load object shall be maintained wit
s of the initial contact point.

e distance from the

dicated in 5.1.2 and

d application can be
n 5 mm/s (0.2 in/s).

e point of application

See Figure 3 for the
ement of the OFPS
hin a circle of 50 mm
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MAJOR MEMBERS FRONT GUARD \
OBJECT \

Figure 2 - Drop test impact point

5.2 Optional Dynamic Test

5.2.1 With the small end down, the drop test object shall be positioned so that it strikes the OFPS perpendicular to the
surface of the OFPS being tested and at the locations designated in 5.1.2, 5.1.3, and 5.1.4.

5.2.2 The drop test object shall be raised vertically 5.2 m above the position indicated in 5.1.2, 5.1.3, and 5.1.4.
5.2.3 The drop test object shall be released so that it falls without effective restraint onto the OFPS.

5.2.4 Asitis unlikely that the free fall will result in the object hitting at the location and/or in the attitude of 5.2.1 and 5.2.2,
the following limits are placed on deviations.
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The initial impact of the small end of the drop test object shall be entirely within a circle of 200 mm (8 inch) radius.

The center of this circle is to coincide with the vertical center line of the drop test object as positioned per 5.2.1

24.

object and or the radius contiguous to that end (see Figure 1).

5241

through 5.
5242
5243 Thereisn

o limitation on location or attitude of subsequent impacts.

The first impact between the drop test object and the OFPS shall be only along the small end of the drop test

NOTE: Itis the intent of the recommended practice to impose the most severe test condition of the OFPS.
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	1. Scope
	1.1 This SAE Standard applies to all forestry machines exposed to the hazard of objects penetrating the front of the operator station (other than the roof). This would include:
	1.1.1 Front guards for yarders with cabs mounted next to the tower.
	1.1.2 Front guards for forestry machines capable of handling material in front of and above the deflection limiting volume (DLV), such as knuckle boom log loaders and swing to tree feller bunchers but excluding rubber-tired or tracked front-end loader...

	1.2 The evaluations are for resistance to penetration of guards or deflection to the point of infringement of the deflection limiting volume (DLV) (refer to SAE J397). The performance requirements of a representative specimen (that is, within the manu...
	1.3 The purpose of an operator front protective structure (OFPS) is to protect the operator from boom and load collapse, or head-on collision or impact with logs handled by the machine with the least adverse effect on operator visibility and comfort.
	1.4 Although OFPS meeting the following criteria may not give protection under all conceivable circumstances in which the machine could be struck from the front, it is expected that protection will be ensured under at least the loading condition speci...
	1.5 The protection provided by this document is intended to supplement, but not replace, other types of protection provided by other standards, such as ISO 8084.
	1.6 The purpose of this document is to establish a consistent, repeatable test procedure and performance requirements for evaluating OFPS intended to provide forestry machine operators with reasonable protection from falling or swinging objects, such ...

	2. References
	2.1 Applicable Documents
	2.1.1 SAE Publications
	2.1.2 ISO Publications


	3. Facilities and Apparatus
	3.1 Facilities for Static Test
	3.1.1 Standard laboratory penetration test object, made of steel, with the shape of the tapered end of the object in Figure 1. The object length shall be at least 75 mm (3 inches).
	3.1.2 A means of pushing the test object into the front guard.
	3.1.3 A means of measuring the force exerted to push the object into the front guard.
	3.1.4 A means of determining if the OFPS or drop test object enters the DLV during the drop test. This may be either of the following.
	3.1.4.1 A DLV made of a material which will indicate any penetration by the OFPS. Grease or a similar substance may be put on either the surface of the OFPS guard adjacent to the DLV, or on the surfaces(s) of the DLV adjacent to the OFPS, to indicate ...
	3.1.4.2 A dynamic instrumentation system of sufficient frequency response to indicate the pertinent deflection with respect to the DLV (±5%).

	3.1.5 A means of simultaneously measuring the deflection distance and the force used to push the object into the OFPS.
	Figure 1 - Standard laboratory drop test object


	3.2 Facilities for Optional Dynamic Test
	3.2.1 A drop test object, made of steel, with a mass not less than 226.8 kg (500 pounds), as shown in Figure 1.
	3.2.2 A means of raising the drop test object to the required height.
	3.2.3 A means of releasing the drop test object so that it falls without restraint.
	3.2.4 A surface of such firmness that it shall not be penetrated by the machine or test bed under the loading of the drop test.
	3.2.5 A means of determining if the OFPS or drop test object enters the DLV during the drop test, as described in 3.1.4.


	4. Machine or Test Bed Condition
	4.1 The OFPS to be tested must be attached to the machine structure in the same manner as it will be attached during machine use. A totally assembled machine is not required; however, the machine structure and frame which support the OFPS must represe...
	4.2 All detachable panels not part of the OFPS which might be removed on an operating machine shall be removed so that they do not contribute to the strength of the OFPS.
	4.3 If glazing material is used it may be removed for the test.
	4.4 Test specimens shall be representative of units within the manufacturer’s specifications.

	5. Test Procedure
	5.1 Static Test
	5.1.1 The small end of the appropriate laboratory penetration test object shall be placed against the OFPS at the location designated in 5.1.2 to 5.1.4.
	5.1.2 The small end of the drop test object is to be entirely within the perpendicular projection of the DLV on the OFPS being tested (front or side).
	5.1.3 Should the perpendicular projection of the DLV on the front guard be divided into two or more segments by perpendicular projections of major structural members, the directions of 5.1.2 and 5.1.4 shall apply to each segment (see Figure 2). If the...
	5.1.4 Within the limitation of 5.1.2, the test object shall be so placed that it has the least possible distance from the centroid of the OFPS (front or side).
	5.1.5 The object shall be pushed in a plane perpendicular to the OFPS surface at the location(s) indicated in 5.1.2 and 5.1.3.
	5.1.6 The rate of deflection shall be such that the loading can be considered static. The rate of load application can be considered static provided the rate of deflection at the load application point is not greater than 5 mm/s (0.2 in/s).
	5.1.7 Force and deflection at deflection increments no greater than 15 mm (0.6 inch), measured at the point of application of the load, shall be recorded.
	5.1.8 Loading shall continue until the OFPS has achieved the energy requirements given in 6.1. See Figure 3 for the method of calculating energy. The deflection used in calculating energy shall be the displacement of the OFPS along the line of action ...
	Figure 2 - Drop test impact point


	5.2 Optional Dynamic Test
	5.2.1 With the small end down, the drop test object shall be positioned so that it strikes the OFPS perpendicular to the surface of the OFPS being tested and at the locations designated in 5.1.2, 5.1.3, and 5.1.4.
	5.2.2 The drop test object shall be raised vertically 5.2 m above the position indicated in 5.1.2, 5.1.3, and 5.1.4.
	5.2.3 The drop test object shall be released so that it falls without effective restraint onto the OFPS.
	5.2.4 As it is unlikely that the free fall will result in the object hitting at the location and/or in the attitude of 5.2.1 and 5.2.2, the following limits are placed on deviations.
	5.2.4.1 The initial impact of the small end of the drop test object shall be entirely within a circle of 200 mm (8 inch) radius. The center of this circle is to coincide with the vertical center line of the drop test object as positioned per 5.2.1 thr...
	5.2.4.2 The first impact between the drop test object and the OFPS shall be only along the small end of the drop test object and or the radius contiguous to that end (see Figure 1).
	5.2.4.3 There is no limitation on location or attitude of subsequent impacts.



	6. Performance Requirements
	6.1 During static testing, the DLV shall not be entered by any deflection of the OFPS or the penetration test object up to an absorbed energy level of 11526 J (8500 ft-lb).
	6.2 During optional dynamic testing, the DLV shall not be entered by any deflection of the OFPS or the drop test object under the first, or any subsequent impacts of the test object.
	6.3 The test shall be performed with the OFPS guard at -18  C (0  F) or below, or the material used in the OFPS guard shall exhibit one of the Charpy V notch impact strengths at -30  C (-20  F) shown in Table 1. SAE J1119 presents more data on specifi...
	6.4 If safety glazing materials are used as part of the OFPS it shall meet the criteria of SAE J3097Z26 except that safety glazing materials meeting the specifications of test groups 4 and 5 may be used anywhere in the machine including the front wind...
	6.5 The cab must remain attached to the machine or representative structure throughout the test.

	7. Labeling
	7.1 The OFPS shall be labeled in the manner defined in either ISO 8082-1 or ISO 8082-2, except indicating this standard. The protection afforded (operator front protection) should be described in the operator’s manual and/or referenced on the label.
	Table 1 - Minimum Charpy V notch impact strengths
	Figure 3 - Force deflection curve
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