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Foreword—This cancelled document has been superseded by SAE J/ISO 5005.

Although there are many possible methods of determining the center of gravity, the intent of this SAE Standard is
to specify one simple and practical method which requires the use of a weighbridge and crane.

There is no single fixed position of the center of gravity of a machine which has attachments or components that
are movable. When such a machine is tilted, as it must be to find the vertical coordinates, flexible parts deflect,
fluids and loose parts move, and the position of the center of gravity therefore changes. Again, particularly in the
case of earthmoving machinery, the position of the center of gravity will depend upon the nature and position of
any attachments or ancillary equipment with which the item is fitted. It is therefore essential in all cases to state

3.1

3.2

3.3

3.4

3.5

exactly the conditions of the test.

Scope and Field of Application—This SAE Standard specifies a method for determining the coordinates of
the center of gravity of earthmoving machinery such as tractors, loaders, dumpers, and graders in any
condition of loading or position of attachments.

References—There are no referenced publications specified herein.

Definitions—For the purpose of this document the following definitions apply:

Machine—The machine or other object whose center of gravity is to be determined.

Apparatus—The equipment required to determine the center of gravity of a machine.

Attachment—A piece of equipment which is available for mounting on the machine for a particular purpose
(for example a bulldozer blade, winch, or bucket).

"Left-Hand" and "Right-Hand" Sides—These terms apply when facing in the primary direction of travel.

Mass—The mass of the machine as submitted for test.
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4, Preparation and Loading of Machine—The machine shall be clean and shall be tested in normal working
conditions or in a specified condition agreed between the manufacturer and the testing authority.

4.1 Radiator, sump, hydraulic, and other reservoirs, shall be filled to specified working levels; the fuel tank shall be
full or empty or in a specified condition as agreed between the manufacturer and testing authority.

4.2 Tools, spare tire, and loose accessories and equipment shall be complete as supplied and shall be in the
normal stowage positions.

4.3 Tire pressures shall be as specified in the manufacturer's operating instructions or, if a range of pressures is
allowed, at the highest pressure recommended. In the case of machines fitted with hydro-inflation tires they
shall be filled in accordance with the manufacturer's operating instructions.

4.4  The attachment shall be normally put in the operating position; for example:

a. For crawler or wheeled tractors, with the dozer equipment lowered, tilt adjustment horizontal, to the
lowest possible position just clear of the horizontal reference plane (see 6.3)

b. For loaders with the bucket fully crowded back and the front linkage in such a position that the lower
part of it or the bucket is just clear of the horizontal reference plane

c. For graders with the cutting edge of the blade horizontal and perpendicular to the fore-and-aft axis of
the machine and 20 cm above the horizontal reference plane. The front wheels shall be vertical.

The center of gravity may be determined in a similar manner with the attachment(s) in many different positions
and the coordinates for these different positions recorded as indicated in the report table in Figure 1.

4.5 Articulated machines will normally be tested locked in a straight line, but the test may be required to be
conducted with the joint set at the maximum or any intermediate angle.

4.6 When a scribing board is required it shall be at least 600 mm (24 in) high by 450 mm (18 in) wide, rigidly
constructed, and attached to the machine in a suitable position with a smooth face vertical and parallel to the
side or other appropriate plane (see Section 7).

5. Method of Determination

5.1 Principle—The suspension and ground reaction method is used. This method involves measuring the ground
reactions with the machine under test first level and second tilted in the fore-and-aft direction. The calculated
horizontal distance of the center of gravity from a ground contact point is measured in each case and verticals
drawn on a scribing board affixed to the machine. The intersection of the verticals (which in practice forms a
small triangle) indicates the center of gravity.

5.2 Apparatus—The following apparatus is suggested:

5.2.1 WEIGHBRIDGE (CALIBRATED).

5.2.2 CRANE

5.2.3 DECKING

5.2.4 KNIFe EDGES (conveniently sized rolled steel angle).
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I Sertal No. ........ ...t Chassis No. . ... ... EngineNo. ........ .
| Atachments ... ................ccoiirrinnnnnnnnn Tire Pressures Front . ....... kPa (ibf/in?)
j Rear ......... kPa (ibf/in?)
I Dateof Test ...............c.coeeinnnnennnnn...
Machine Mass M Unladen | Laden |
L kgb) | oo kg (ib)
| Left-Hand Side
| Right-Hand Side
I Total
Coordinates of center of gravity, mm
Position of Attachment(s) x zzy h Xx =y h
f N ]
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53.1.1

FIGURE 1—REPORT TABLE
LEVEL
PLume RuLE conveniently combined in a field level.
SQUARES
SCRIBING BOARD
MARKING MATERIALS

TAPE MEASURE

Procedure—The horizontal fore-and-aft coordinate, the lateral coordinate in the horizontal plane and the
vertical coordinate of the center of gravity shall be determined as stated in 5.3.1 to 5.3.3.

HORIZONTAL FORE-AND-AFT COORDINATE, X
Tracked Machine—Figure 2

Measure M, the mass of the whole machine, on the weighbridge.

Measure r, the reaction under the knife edge due to its mass and part of the decking.
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